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PREFACE 


TO  THE 

SEVENTH  EDITION. 


The  utility  of  this  Dictionary  to  students,  and  all  classes  of  medical  practi- 
tioners, has  obtained  for  it  in  this  country  a larger  share  of  patronage  than  perhaps 
was  ever  conferred  upon  any  other  book  of  surgery ; while  its  translation 
into  the  French,  German,  and  Italian  languages,  and  several  republications  of 
it  in  America,  may  be  taken  as  proofs  of  its  being  deemed  worthy  of  consider- 
able notice  in  various  other  parts  of  the  world.  Speaking  of  the  opinion,  enter- 
tained of  this  compendium  of  surgical  knowledge  in  the  United  States,  Dr. 
Reese  observes  : — It  has  long  been  esteemed  a standard  work,  is  adopted  as  a 
text-book  in  our  Universities,  Colleges,  and  Schools  of  Medicine  generally,  and 
finds  a place  in  the  library  of  every  surgeon  in  the  country.”  (Pref.  to  Amer. 
Ed .)  The  diligent  and  enlightened  Germans  were  not  only  the  first  to  under- 
take and  complete  a translation  ; they  have  bestowed  still  greater  attention  upon 
my  humble  endeavours  to  promote  the  cultivation  and  diffusion  of  surgical 
science  ; for  they  have  followed  up  their  translation  by  a series  of  well-executed 
engravings,  expressly  designed  to  illustrate  the  nature  of  the  diseases,  acci- 
dental injuries,  and  curative  methods,  treated  of  in  this  Dictionary.  (See 
Chirurgische  Kupfertafeln , 4 to.  Weimar,  1820 — 1829.)  Of  these  valuable 
plates,  the  publication  of  which  I regard  as  an  honourable  compliment  to  my 
surgical  labours,  many  numbers  have  been  brought  out  at  an  extremely  mo- 
derate price ; and  it  is  with  real  pleasure  that  I recommend  them  to  the  notice 
of  every  surgeon  who  is  a German  scholar,  as  being  one  of  the  most  useful 
collections  of  surgical  and  pathological  plates  ever  offered  to  the  profession. 

In  preparing  this  edition,  which  comprehends  an  account  of  all  the  principal 
modern  improvements  in  surgery,  I have  conscientiously  endeavoured  to  deal  fairly 
and  impartially  with  every  individual,  whose  name  I have  had  occasion  to  men- 
tion,  or  whose  suggestions  form  subjects  of  consideration  in  the  ensuing  pages. 
My  aim  has  been  truth,  wherever  I could  find  her ; and  in  every  situation, 
where  any  glimpse  of  her  beautiful  figure  presented  itself,  I have  ardently 
courted  her,  regardless  of  the  name,  school,  or  country  on  which  she  might 
deign  to  shed  her  glory.  By  steadily  adhering  to  this  principle;  by  zealously 
marking  what  the  book  of  nature  and  the  field  of  experience  unfolded  ; by 
renouncing  all  obsequious  submission  to  every  other  kind  of  authority  ; and  by 
taking  the  liberty  of  sometimes  thinking  and  judging  for  myself;  I trust,  that 
the  most  likely  plan  has  been  adopted  of  maintaining  the  character  of  this  book, 
and  raising  my  own  reputation. 
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In  particular  it  affords  me  peculiar  gratification  to  have  had  an  oppor- 
tunity, in  this  seventh  edition,  of  bringing  under  the  notice  of  British  surgeons 
the  meritorious  transactions  of  their  brethren  in  the  United  States,  where  the 
same  zeal  for  the  advancement  of  surgery,  and  the  same  just  estimate  of  its  value 
to  society,  are  exemplified  as  in  the  mother  country.  In  operative  surgery,  the 
surgeons  of  no  nation  have  exceeded  them  in  decision,  coolness,  enterprise,  ' 
and  boldness  ; and  however  doubtful  I may  individually  be,  respecting  the 
real  good  likely,  on  the  whole,  to  result  to  mankind  from  certain  extraordinary 
achievements  with  the  scalpel,  which,  as  will  be  seen  in  the  course  of  this  work, 
have  been  performed  in  America,  I give  the  surgeons  of  the  United  States,  as  I 
do  to  many  surgeons  in  my  own  country,  France,  and  Germany,  who  are 
smitten  with  the  love  of  similar  proceedings,  the  credit  of  being  actuated  by 
the  zealous  hope  of  being  able  by  such  means  to  extend  the  efficiency  of  surgery 
to  cases  of  the  most  desperate  kind.  Far  be  it  from  me  to  censure,  or  dis- 
courage, these  performances,  if  kept  within  the  limits  prescribed  by  reason 
and  moral  considerations,  and  not  applied  to  examples  in  which  the  chances  of 
a natural  cure,  poor  as  they  may  be,  are  at  least  equal  to  those  presented  by 
the  operation  itself,  and  which,  if  it  fail,  is  sure  to  bring  the  life  of  the  sufferer 
to  an  abrupt  termination.  Here  a very  severe  and  perilous  operation,  at  all 
events,  can  only  be  justified  on  the  principle,  that  the  agony  which  the  patient 
is  enduring  from  the  disease,  and  must  continue  to  endure,  if  the  operation  be 
not  attempted,  makes  his  life,  in  this  condition,  of  no  real  value.  Let  me  hope, 
that  the  enthusiasm  for  operations  (the  art  of  performing  which  may  be  ac- 
quired by  any  one  who  has  nerves  of  the  right  kind,  and  is  a good  ana- 
tomist, in  a very  short  time)  will  not  lead  to  the  neglect  to  become  acquainted 
with  the  more  common  duties  of  the  surgical  practitioner ; nor  to  the  omission 
to  study  profoundly  all  the  leading  rules  and  principles  of  surgery.  It  is 
likewise  to  be  hoped,  that  it  will  not  occasion  any  forgetfulness  of  the  vast 
importance  of  medical  surgery,  by  which  the  necessity  for  mutilating  the 
human  body  may  often  be  completely  obviated.  It  is  also  my  sincere  prayer, 
that  the  present  increasing  rage  for  operations  may  never  throw  into  the  shade 
the  various  physiological  and  pathological  views  of  the  whole  subject  of  surgery, 
without  which  it  would  immediately  descend  to  the  rank  of  only  a mechanical 
art,  instead  of  meriting  the  name  of  a science. 

This  edition  will  not  only  be  the  means  of  diffusing  the  knowledge  of  what 
has  been  done  in  operative  and  other  parts  of  surgery  by  European  and 
American  surgeons,  but  it  will  prove  that,  however  right  Dr.  Reese  may 
have  been  in  complaining  of  my  not  having  formerly  done  full  justice  to  the 
surgeons  of  the  United  States,  it  was  not  from  any  desire  on  my  part  to  keep 
their  transactions  concealed,  but  simply  from  the  fact,  that  I did  not  then 
possess  the  information,  that  has  since  reached  me,  of  their  praiseworthy 
exertions. 

In  bringing  out  this  Dictionary  in  its  present  state  of  improvement,  I beg  to 
declare  myself  deeply  indebted  to  the  surgeons  of  almost  every  country,  but 
especially  to  those  of  Great  Britain  and  Ireland,  France,  Germany,  Italy,  and 
the  United  States.  For  many  valuable  communications  I feel  obliged  to  Sir 
Astley  Cooper,  Sir  Benjamin  Brodie,  Mr.  J.  G.  Crosse,  M.  Velpeau,  Professor 
Regnoli,  my  colleague  Professor  Quain,  and  my  esteemed  and  talented  pupil 
Mr.  Thomas  Morton,  of  University  College.  The  doctrines  and  practice  of  the 
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celebrated  Dupuytren  I have  explained  and  considered  with  all  the  attention 
which  so  high  an  authority  deservedly  claims ; and  I will  add  that,  as  many 
of  his  observations  appear  to  me  the  best  ever  delivered  on  certain  parts  of 
surgery,  the  introduction  of  them  into  this  extensively  circulated  book  may 
be  an  important  advantage  to  the  profession  and  the  public.  The  following 
estimate  of  the  character  of  this  Dictionary  is  from  the  pen  of  Dr.  Reese : — 

{<r  As,  in  every  species  of  human  science,  our  highest  attainments  are  but  an 
approximation  towards  perfection,  so  in  the  science  of  surgery,  each  suc- 
ceeding year  demonstrates,  that  all  that  is  known  of  the  principles,  or  practice 
of  our  art,  is  but  the  prelude  to  still  higher  exhibitions  of  science  and  skill, 
alike  honourable  to  the  profession,  and  valuable  to  the  cause  of  humanity. 
To  condense  and  arrange  all  the  novel  and  interesting  facts,  which  clinical 
experience  is  furnishing,  and  upon  which  alone  the  edifice  of  true  science  can 
be  erected,  is  a task  worthy  of  the  immense  labour  which  Mr.  Cooper  has 
bestowed  on  each  succeeding  reprint  of  his  Dictionary,  and  one  to  which  he  has 
proved  himself  entirely  adequate.  The  extensive  and  multiplied  resources,  to 
which  he  has  access,  furnish  him  with  facilities  possessed  by  few ; and  in 
availing  himself  of  these,  he  has  exhibited  an  industry,  and,  for  the  most  part, 
an  impartiality,  worthy  of  all  praise.” 

According  to  my  usual  plan,  I annex  the  notice  of  a few  things,  which  were 
either  inadvertently  omitted  in  the  articles  to  which  they  relate,  or  communi- 
cated to  me  after  such  articles  had  been  printed. 

S.  COOPER. 

7.  Woburn- Place,  Russell  Square. 

Nov.  12.  1838. 


AMPUTATION.  The  following  notice  I find 
in  Reese’s  American  edition  of  this  Dictionary. 
The  proposed  operation,  I apprehend,  will  be 
objected  to,  as  far  rnore  painful  and  tedious  than 
the  flap-amputations,  commonly  performed  at 
University  College  Hospital : — 

[A  mode  of  amputating  the  thigh  with  two  flaps 
(observes  Dr.  Reese)  was  proposed  a few  years 
since  by  Professor  J.  B.  Davidge,  of  the  Univer- 
sity of  Maryland,  which  combines  several  impor- 
tant advantages. 

The  first  incision  is  made  with  the  large  knife  on 
the  outside  and  inside  of  the  thigh  through  the 
integument,  so  as  to  surround  the  limb,  with  the 
exception  of  an  inch  or  more  in  the  centre  above- 
and  below.  The  surgeon  having  calculated  the 
size  of  the  flaps  required,  which  are  to  be  as  long 
as  the  semi-rliameter  of  the  limb,  makes  with  a 
scalpel  a second  and  third  incision  through 
the  skin,  in  form  of  the  letter  V,  commenc- 
ing above  the  centre  of  the  space  left  vacant 
on  the  superior  and  inferior  surface,  and  con- 
tinued until  its  diverging  extremities  reach  the 
ends  of  the  semicircular  cuts  first  mentioned. 
The  flaps  of  integument  are  then  dissected  back 
until  they  equal  in  length  a little  more  than  the 
semi-diameter  of  the  limb,  to  allow  for  the  retrac- 
tion that,  may  occur.  A circular  incision  is  then 
made  through  the  muscles  down  to  the  bone  with 
the  large  knife.  The  bone  is  then  denuded  for  an 
inch  or  two,  the  retractor  employed,  and  the  bone 
sawn  off  at  the  edge  of  the  divided  flesh.  The 
arteries  are  then  secured,  the  muscles  drawn 
down,  the  ligatures  so  arranged  as  to  come  out  of 
the  superior  and  inferior  angles  of  the  wound, 
and  the  flaps  are  brought  together  and  kept  in 
place  by  adhesive  straps,  supported  by  a cross 
bandage,  roller,  &c.  By  this  amputation  the 
bone  is  cut  off*  an  inch  or  more  within  the  ac- 
tual face  of  the  stump,  and  the  flaps  of  integu- 
ment having  the  angle  cut  out  above  and  be- 
low, do  not  present  that  unnecessary  and  incon- 
venient lump  or  puckering,  formed  at  the  angles 
after  the  common  circular  amputation.  I have 
seen  this  operation  performed  by  Dr.  Davidge 
and  others,  with  singular  success.  The  stump 
heals  by  the  first  intention,  without  any  of  the  de- 
lays which  are  often  encountered  with  the  common 
flap-operation  ; and  I prefer  it  for  the  arm  as  well 
as  the  thigh,  unless  the  limb  be  much  emaciated. 
Reese.] 

In  flap-amputations  of  the  leg,  it  appears  to 
me,  that  the  anterior  flap  of  integuments  should 
bq  made  longer,  and  the  posterior  flap  of  the  in- 
teguments and  muscles  of  the  calf,  about  one 


means,  the  front  of  the  tibia  will  be  better  covered, 
and  the  frequency  of  exfoliation  diminished ; 
while  there  will  also  be  the  advantage  of  the  sur- 
face of  the  wound  being  considerably  lessened 
below,  where  matter  is  disposed  to  form  and 
lodge. 

In  the  United  States,  amputation  of  the  upper 
jaw  was  first  performed  by  Dr.  David  L.  Rogers, 
of  New  York.  (See  Osteosarcoma .)  Ampu- 
tation, or  exsection  of  the  clavicle,  was  there  per- 
formed for  the  first  time  by  Dr.  Mott,  in  1829. 
In  the  twenty- first  volume  of  the  Med.  Chir.  Trans. 
are  the  particulars  of  a similar  operation  executed 
by  Mr.  Travers.  Other  cases  1 have  noticed  in 
the  article  Bones,  excision  of.  In  Mr  Travers’s 
case,  the  operation  was  performed  on  account  of  a 
tumour  of  the  clavicle.  “ A crucial  incision  was 
made  through  the  integument  and  platysma  my- 
oides,  one  limb  of  which  was  nearly  in  the  line  of 
the  clavicle,  and  the  other  at  right  angles  ; and  the 
flaps  and  fascial  coverings  successively  dissected 
down  to  the  external  basis  of  the  tumour.  The 
pectoralis  and  deltoid  muscles  were  then  carefully 
detached  from  their  clavicular  origin,  avoiding  the 
cephalic  veins,  and  the  fibres  of  the  trapezius  and 
cleido-mastoid  muscles  divided  on  a director. 
One  considerable  vessel,  in  the  situation  of  the 
transversalis  humeri,  required  a prompt  ligature. 
The  circumference  of  the  tumour  was  now  well 
defined,  though  it  was  found  to  be  firmly  imbedded, 
and  adherent  on  its  posterior  aspect.  Disarticula- 
tion of  the  scapular  extremity  of  the  bone  was 
next  effected  without  difficulty  ; and  the  mobility, 
thus  communicated  to  the  mass,  facilitated  the 
completion  of  the  operation.  A director  was  now 
worked  beneath  the  bone,  as  near  to  the  sternal 
articulation  as  was  practicable,  and,  with  a pair  of 
strong  bone  nippers,  thus  introduced,  it  was  com- 
pletely and  clearly  divided.  The  subclavius 
muscle,  and  a part  of  the  rhomboid  ligament,  were 
now  detached  from  the  tumour,  and  the  mass  being 
well  raised  by  an  assistant,  while  the  edges  of  the 
wound  were  kept  wide  apart  by  metallic  retrac- 
tors, the  cervical  prolongations  of  the  tumour 
were  separated  from  their  remaining  connections 
by  a few  touches  of  the  scalpel,  without  injury  to 
the  subclavian  vessels.”  The  loss  of  blood  did 
not  exceed  twelve  ounces.  The  case  terminated 
so  favourably  that  there  was  scarcely  any  falling 
forward  of  the  shoulder,  nor  any  restriction  of  the 
motions  of  the  arm.  The  young  gentleman  ele- 
vates it  perpendicularly  over  his  head,  extends  it 
horizontally,  carries  and  rotates  it  behind  the 
trunk,  and  performs  the  same  extent  and  variety 
of  circumduction,  and  with  equal  promptitude  and 
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arm.  The  production  of  bone,  from  the  truncated 
sternal  extremity  of  the  clavicle,  extends  at  least 
two  inches,  and  terminates  beneath  the  centre  of 
the  cicatrix  in  a firm  ligamentous  band,  adherent 
to  the  skin.  (See  Med.  Chir.  Trans,  vol.  xxi.  p. 
135,  &c.) 

ANCHYLOSIS.  On  this  subject,  I meet  with 
the  following  observations  in  Reese’s  American 
edition  of  this  Dictionary  : — 

[A  highly  interesting  operation  has  been  per- 
formed by  Professor  Mott,  for  the  cure  of  perma- 
nent anchylosis,  or  rather  “ immobility  of  the 
lower  jaw,”  which  had  existed  for  ten  years.  A 
report  of  this  case  is  published  in  the  American 
Journal  for  Nov.  1829 ; but  as  the  disease  and 
operation  are  of  so  novel  and  interesting  a charac- 
ter, Dr.  Mott,  at  my  request,  has  politely  furnish- 
ed me  with  the  following  description  of  the  case, 
which  cannot  be  unacceptable  to  the  profession, 
and  I therefore  insert  it  here 

“ A young  man,  twenty-one  years  of  age,  from 
North  Carolina,  called,  with  the  lower  jaw  almost 
immoveably  fixed  to  the  upper.  No  motion  in  a 
downward  direction  could  be  discovered,  nor  was 
the  most  powerful  effort  with  the  hand  upon  the 
chin  able  in  the  slightest  degree  to  alter  its  situa- 
tion. He  had  been  in  this  deplorable  state  for  ten 
years.  Unable  to  chew  a mouthful  of  food,  or 
even  open  the  jaws  for  its  reception,  his  food  had 
to  be  introduced  through  a small  opening,  occa- 
sioned by  an  irregularity  of  the  bicuspides  teeth  on 
the  right  side.  On  the  left  side,  just  within  the 
angle  of  the  mouth,  a very  firm  band,  of  more  than 
ligamentous  hardness,  was  to  be  seen  and  felt, 
reaching  from  this  point  along  the  alveolar  ridge 
to  the  coronoid  process. 

“ Along  the  whole  course  of  this  adhesion  to  the 
gum  of  the  lower  jaw,  there  was  not  a vestige  of  a 
tooth,  and  he  stated  that  from  this  part  the  jaw 
had  been  formerly  separated,  with  the  teeth  at- 
tached to  it.  This  morbid  adhesion  had  been 
several  times  freely  divided ; it  was  cut  from 
within  the  mouth  in  different  directions,  but  never 
permitted  the  least  motion  of  the  jaw. 

“ From  the  circumstance  that  he  could  give  a 
little  lateral  motion  to  the  jaw,  I thought  that  his 
mouth  might  yet  be  opened,  and  the  deformity 
removed.  I then  made  an  incision  from  the  angle 
of  the  mouth  on  the  left  side  through  the  cheek, 
nearly  to  the  coronoid  process,  dividing  the  firm 
cicatrix  within  completely.  The  jaws  being  re- 
lieved by  dividing  all  the  adhesions  between  them, 
a piece  of  very  broad  tape  was  placed  between  the 
teeth  by  a probe  and  spatula,  and  tied  some  dis- 
tance below  the  chin.  To  the  loop  thus  formed 
I applied  all  the  strength  I could  command,  but 
not  the  least  yielding  of  the  jaw  could  be  dis- 
covered. 

. “ I then  applied  the  principle  of  the  screw  and 
lever,  by  an  instrument  prepared  for  the  purpose, 
composed  of  two  steel  plates  about  three  inches 
in  length.  When  applied  to  each  other,  they  were 
of  a wedge-shape.  To  the  large  end  was  attached 
a screw,  which,  when  turned,  caused  the  thin 
extremity  of  the  plates  to  expand.  This  in- 
strument enabled  me  to  open  the  mouth  com- 
pletely. 

“ With  considerable  difficulty  this  vice  was 
insinuated  between  the  range  of  teeth  on  the  left 
side,  resting  along  their  whole  course.  It  was 
then  expanded,  by  turning  the  screw  ; and  such 
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was  the  report  that  attended  the  yielding  of  the 
lower  jaw,  that  several  present  thought  it  was 
broken,  but  the  noise  was  like  that  attending  the 
laceration  of  ligaments  rather  than  such  as  attends 
the  fracture  of  a bone.  The  mouth  was  imme- 
diately opened  to  a sufficient  extent. 

“ The  wound  was  closed  with  the  interrupted 
suture  and  adhesive  plaster ; to  prevent  the  adhe- 
sion of  the  cheek  to  the  jaws  internally,  pieces  of 
sponge  were  interposed.  The  patient  was  enabled 
to  chew  his  food,  and  to  converse  and  articulate 
distinctly,  as  the  result  of  the  operation  ; and  he 
entirely  recovered.” 

Dr.  Mott  has  since  repeated  the  operation, 
with  the  same  success,  on  a gentleman  from 
Louisiana. 

In  the  North  Amer.  Med.  and  Surg.  Journal 
for  April,  1828,  Dr.  J.  Rhea  Barton  has  published 
a most  successful  operation  performed  on  a case  of 
anchylosis  at  the  hip-joint,  attended  with  very 
great  deformity,  after  it  had  existed  for  more  than 
eighteen  months.  The  object  of  the  operation 
was  to  substitute  an  artificial  joint  for  the  loss  of 
the  natural  articulation  at  the  hip,  and  it  is  most 
honourable  to  Dr.  Barton,  and  alike  gratifying  to 
the  profession  and  to  humanity,  to  record,  that  it 
has  been  most  completely  successful . An  abridged 
account  of  this  novel  and  most  interesting  exhibi- 
tion of  consummate  surgical  skill  is  given  in  the 
Appendix  to  the  late  Philadelphia  edition  of 
Cooper’s  First  Lines,  of  1828.  It  was  performed 
on  a sailor  at  the  Pennsylvania  Hospital,  in  Nov. 
1826.  (See  Anchylosis.) 

In  Dr.  Francis’s  edition  of  Denman’s  Midwifery 
is  described  a peculiar  affection  of  the  hip-joint, 
in  some  respects  novel  and  important.  It  is  in 
effect  an  anchylosis,  and  is  denominated  “ a dis- 
placement of  bone  without  fracture  or  dislocation,” 
inducing  a morbid  change  in  the  form  and  cavity 
of  the  pelvis,  such  as  might  wholly  defeat  the  pro- 
cess of  natural  labour.  The  patient,  an  adult 
subject,  fell  on  the  right  hip  ; the  injury  done  to 
the  external  parts  was  comparatively  slight ; but 
an  inflammatory  action  took  place  in  the  bottom 
of  the  acetabulum,  which  caused  total  absorption 
of  the  bone,  and  the  protrusion  of  the  head  of  the 
thigh-bone  itself  into  the  cavity  of  the  pelvis.  Nor 
was  the  diseased  action  limited  to  these  changes  ; 
large  deposits  of  osseous  matter  were  made  within 
the  pelvis  surrounding  the  absorbed  acetabulum  ; 
and  the  head  of  the  thigh-bone  was  by  the  same 
material  augmented  to  more  than  double  its  origi- 
nal size.  The  neck  of  the  bone  and  also  both  tro- 
chanters were  considerably  increased  in  bulk. 
The  capacity  of  the  pelvis  was  diminished  about 
two  inches  in  its  superior  and  lateral  portion. — 
Reese.~\ 

ANEURISM.  With  respect  to  Brasdor’s 
method  of  operating  for  certain  aneurisms,  Dr. 
Reese  introduces  the  annexed  observations:  — 

[In  the  Medical  Repository  for  1823,  vol.  vii. 
No.  4.  p.404..  Dr.  David  L.  Rogers,  then  resident 
surgeon  of  the  New  York  Hospital,  has  publish- 
ed a paper,  entitled,  Observations  on  Aneurisms,  in 
which  this  operation  is  contended  for  as  being 
applicable  to  the  carotid  artery,  and  to  this  alone. 
He  is  wrong,  however,  in  giving  the  projection  of 
this  operation  to  Desault;  for,  although  it  is  de- 
scribed in  his  works  by  Bichat,  yet  it  was  proposed 
by  Brasdor.  And  as  this  seems  to  be  a contro- 
verted point,  I have  taken  some  pains  to  trace  the 
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progress  of  this  improvement,  and  find  that  the  ’ 
operation  was  first  proposed  by  Brasdor  nearly 
half  a century  ago,  so  that  the  projection  of  the 
plan  unquestionably  belongs  to  him.  Bichat  next 
gave  directions  for  its  performance  in  his  edition 
of  Desault,  and  here  the  error  of  Allan  Burns 
probably  originated,  which  has  been  since  repeated 
by  so  many.  Deschamps  was  the  first  who  per- 
formed the  operation  in  a case  of  femoral  aneurism  ; 
then  Sir  A.  Cooper  repeated  it  on  the  external 
iliac  ; then  Mr.  Home’s  case  occurred  : all  of  which 
were  unsuccessful.  Mr.  Wardrop’s  first  trial  of 
it  for  a carotid  aneurism  was  made  in  1825, 
by  tying  the  vessel  on  the  anti-cardial  side  of  the 
sac,  with  complete  success.  Mr.  Wardrop’s  second 
trial  was  not  so  fortunate,  and,  as  will  be  perceived, 
it  is  questioned  whether  the  artery  was  tied  at  all. 
Mr.  Lambert  next  operated  (as  will  be  seen  in  this 
article)  without  success  ; and  Dr.  Bushe’s  and  Dr. 
Evans’s  cases  were  the  only  successful  instances  I 
can  find,  so  that  the  former  of  these  is  the  second; 
and  the  latter  the  third,  in  which  Brasclor’s  method 
has  succeeded.  Dr.  Mott’s  case  is  therefore  the 
fourth  successful  instance  on  record,  and  certainly 
the  only  one  in  which  it  has  been  attempted  in 
America.  So  much  light  has  been  elicited  on  this 
dark  subject  by  the  cases  alluded  to,  that  there 
can  be  little  doubt  that  the  operation  on  the  distal 
side  of  the  aneurism  will  now  rescue  from  the 
grave  many  valuable  lives,  which  would  therwise 
be  lost  to  the  world,  and  abandoned  as  beyond 
the  resources  of  our  art. — Tieese .] 

Subsequently  to  the  period  when  the  article 
Aneurism  was  corrected,  Mr.  Liston,  in  a case  of 
subclavian  aneurism,  situated  very  close  to  the 
outer  edge  of  the  right  scalenus  anticus,  took  up 
the  right  subclavian  and  right  carotid  at  their 
origins  ; by  which  measure  it  was  hoped,  that  the 
innominata  would  become  completely  plugged  up 
with  coagulated  blood,  and  the  former  vessels 
have  a better  chance  of  being  permanently  closed, 
than  if  a ligature  had  been  applied  to  the  much 
larger  vessel,  the  innominata  itself.  The  sug- 
gestion was  made  by  Mr.  Quain.  In  fact,  pre- 
viously to  the  patient’s  death  from  hemorrhage,  on 
the  tenth  day  after  the  operation,  the  innominata 
became  perfectly  blocked  up  with  solid  blood  ; the 
ligature  had  come  away  from  the  carotid,  and  was 
found  lying  loose  in  the  wound,  with  the  two 
orifices  of  the  artery  above  and  below  separated 
by  an  interval  of  more  than  an  inch,  and  perma- 
nently closed.  The  ligature  on  the  subclavian  had 
not  separated,  but  the  root  of  that  vessel,  on  the  side 
towards  the  heart,  was  closed;  and  the  hemor- 
rhage had  taken  place  from  an  ulcerated  opening 
in  the  portion  of  the  artery  on  the  distal  side  of 
the  ligature.  My  friends,  Sir  Astley  Cooper, 
Mr.  Vincent,  and  some  other  surgeons  of  great 
experience,  have  noticed  that,  when  secondary  he- 
morrhage occurs,  after  operations  for  aneurism,  it 
is  most  frequently  produced  by  ulceration  of  the 
vessel  on  the  distal  side  of  the  ligature. 

The  following  passage  I find  in  the  American 
edition  of  this  work  : — 

[In  cases  of  aneurism  of  the  thigh,  it  is  not 
always  practicable  to  decide  -with  absolute  cer- 
tainty whether  the  disease  is  situated  in  the  femoral 
artery,  or  in  the  profunda  ; and  even  when  it  ob- 
viously originates  with  the  former,  the  latter  is 
often  deeply  involved,  particularly  when  the  dis- 
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cessful cases  have  been  reported  ; and  I know  of 
one  which  has  failed  in  the  hands  of  a distinguished 
surgeon,  the  aneurismal  tumour  still  remaining, 
although  the  femoral  artery  was  tied  above  the 
tumour.  In  this  case  the  disease  is,  no  doubt, 
seated  in  the  profunda. 

Many  surgical  writers  and  teachers  have  incul- 
cated the  doctrine,  that,  when  the  aneurism  is 
situated  in  the  thigh,  the  ligature  must  always  be 
applied  below  the  bifurcation,  lest  the  circulation 
of  the  limb  should  suffer.  A distinguished  sur- 
geon of  Philadelphia  preferred  opening  the 
sac  of  a femoral  aneurism,  and  applying  his  liga- 
ture below  the  profunda,  rather  than  venture  to 
tie  the  artery  higher  up.  The  operation  failed, 
however,  and  the  tumour  still  remains.  That  such 
fears  are  wholly  groundless,  may  be  confidently 
asserted  from  analogy,  furnished  as  we  are  with 
the  knowledge  that  the  innominata,  the  common 
iliac,  and  even  the  aorta  itself,  may  be  obliterated, 
and  yet  the  anastomosing  vessels  continue  the  cir- 
culation. But  Dr.  Whitridge,  an  accomplished 
surgeon  of  Charleston,  S.  C.,  has  afforded  a de- 
monstration in  a case  of  aneurism  in  the  thigh  from 
a gun-shot  wound,  in  which  he  tied  the  femoral 
artery  just  below  Poupart’s  ligament,  and  of 
course  above  the  point  at  which  the  profunda  goes 
off.  This  case  has  been  completely  successful, 
and  the  patient  recovered  without  any  sensible 
interruption  in  the  circulation,  and  without  any 
untoward  symptoms. 

The  cases  in  which  the  femoral  artery  divides 
high  up,  which  Professor  Godman  has  shown  are 
by  no  means  unfrequent,  may  account  for  the  oc- 
casional failures  of  this  operation,  and  should  not 
be  lost  sight  of  by  the  judicious  surgeon.  As  a 
general  rule,  however,  applicable  to  all  other 
cases,  when  the  aneurism  is  situated  immediately 
below  the  bifurcation,  and  in  the  vicinity  of  the 
profunda,  it  is  safer,  and  also  better  surgery,  to 
apply  the  ligature  above.  The  action  of  the  pro- 
funda may  endanger  the  success  of  the  operation, 
and  the  most  profound  surgeon  may  sometimes 
mistake  the  seat  of  the  disease.  — lieese.'] 

Besides  the  examples  of  ligature  of  the  internal 
iliac,  referred  to  in  the  present  work,  I find  an- 
other, in  which  this  operation  was  successfully 
performed,  for  the  cure  of  a gluteal  aneurism,  by 
Professor  White  the  younger,  of  Berkshire  Med. 
Institution,  in  the  United  States.  This  case, 
which  is  alluded  to  by  Dr.  Ileese,  is  published  in 
the  second  number  of  the  American  Journ.  of 
Medical  Science. 

According  to  Dr.  Reese,  Professor  Bushe  tied 
the  common  iliac,  in  a child  less  than  two  months 
old,  for  a congenital  aneurism  of  one  of  the  labia. 
The  child  recovered  from  the  operation,  but  pe- 
rished a few  weeks  afterwards  from  abscesses  of 
the  knee-joint. 

With  regard  to  axillary  aneurisms,  it  appears 
that  Professor  Gibson  (to  whom  I am  under  great 
obligations  for  several  favours)  cured  a case  of  this 
description,  occasioned  by  the  reduction  of  an  old 
luxation  of  the  humerus,  by  tying  the  subclavian 
artery.  ( American  Journ.  vol.  ii.  p.  136.) 

The  particulars  of  Mr.  Perry’s  example  of 
varicose  aneurism  in  the  thigh  are  published  in 
vol.  xx.  of  the  Med.  Chir.  Trans.  When  I saw 
the  patient  with  Mr.  Perry,  in  the  St.  Mary-le- 
bone  Infirmary,  I expressed  my  belief,  that  the 
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femoral  artery  and  vein.  I mention  this,  as  it  is 
not  stated  in  Mr.  Perry’s  paper. 

On  the  subject  of  carotid  aneurism,  Dr.  Reese 
informs  us,  that  the  late  Dr.  Bushe  tied  the  com- 
mon carotid  for  the  cure  of  an  aneurism,  situated 
in  the  fauces,  with  complete  success ; and  he  adds, 
that  “ Professor  Pattison,  when  resident  in  Balti- 
more, cured  an  immense  aneurism  of  the  internal 
maxillary  by  tying  the  trunk  of  the  carotid.  I 
witnessed  this  operation,  and  saw  the  successful 
result.”  (See  Amer.  edit,  of  this  Diet,  part  i. 
p.  140.) 

From  some  remarks,  contained  in  the  article 
Aneurism,  it  will  be  seen,  that  apprehension  is 
sometimes  entertained,  that,  though  one  carotid 
may  be  tied  without  dangerous  disturbance  of  the 
functions  of  the  brain,  the  ligature  of  both  carotids 
would  produce  such  consequence  ; yet  Mr.  Lis- 
ton’s late  operation  on  the  roots  of  the  right  sub- 
clavian and  carotid,  proves  that  suddenly  cutting 
off  the  direct  supply  of  blood  to  the  brain,  through 
the  carotid  and  vertebral  arteries  of  one  side,  does 
not  have  this  dreaded  effect. 

In  relation  to  the  practice  of  tying  an  artery  on 
the  distal  side  of  an  aneurism,  Dr.  Reese  observes, 
that  “ It  affords  me  high  gratification  to  record, 
that  Professor  Mott,  of  New  York,  has  lately 
performed  this  operation  for  the  first  time  it  has 
^been  attempted  in  America,  by  tying  the  carotid 
artery  for  aneurism  of  the  arteria  innominata,  in- 
volving the  subclavian  and  root  of  the  carotid. 
This  is  the  first  time  in  America  in  which  aneurism 
has  been  treated  by  tying  the  artery  on  the  anti- 
cardial  side  of  the  tumour.  The  report  of  the  case, 
and  its  successful  result,  is  contained  in  the  Ame- 
rican Journal  of  the  Medical  Sciences,  No.  x.  for 
February,  1330.  Since  that  report  was  published, 
the  patient  has  died,  and  the  tumour  having  been 
removed,  fully  establishes  the  success  of  the  ope- 
ration. I have  had  an  opportunity  of  examining 
the  preparation,  and  found  the  carotid  entirely 
obliterated  and  impervious  above  the  aneurismal 
sac,  although  the  ligature  was  applied  very  high 
on  that  vessel.  The  death  was  occasioned  by  the 
displacement  and  distortion  of  the  trachea  and 
larynx,  which  are  seen  lying  on  the  side  of  the 
neck,  and  in  no  wise  connected  with  the  operation, 
but  was  the  consequence  of  the  long  existence  of 
the  disease  before  the  operation  was  submitted  to.” 
— Reese. 

Since  the  article  aneurism  was  printed,  the  ar- 
teria innominata  has  been  tied  by  Mr.  Lizars; 
but  with  the  same  unfortunate  success,  as  has  fol- 
lowed all  other  examples  of  this  operation.  Under 
these  circumstances,  ought  the  practice  to  be 
continued  1 I think  not,  especially  with  the  evidence 
in  favour  of  tving  the  carotid.  See  Aneurism. 

ANUS,  ARTIFICIAL.  Alf.  Velpeau,  M£m. 
sur  les  Anus  contre  Nature  depourvus  d’Eperon, 
fyc.,  8vo.  Paris,  1836. — In  this  tract,  several  cases 
are  detailed,  explaining  a new  operation  for  such 
cases.  In  one  of  them,  in  which  M.  Velpeau 
was  assisted  by  Dr.  Mott,  the  whole  fistula  was 
inclosed  within  an  ellipsis,  in  order  to  accomplish 
the  excision  of  it  by  means  of  a double  semi-lunar 
incision,  but  extending  obliquely  from  the  sides 
towards  the  centre,  and  so  as  not  to  implicate  the 
bowel,  or,  at  all  events,  its  mucous  membrane. 
M.  Velpeau  then  introduced  four  sutures,  two 
lines  apart,  with  the  precaution  not  to  let  them 
pierce  the  abdomen  or  the  intestine.  Then  an 
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incision,  two  inches  and  a half  long,  was  made 
through  the  skin,  subcutaneous  cellular  tissue, 
and  aponeurosis  of  the  external  oblique  muscle  on 
each  side,  and  about  twelve  or  fifteen  lines  on  the 
outside  of  the  wound.  The  parts  having  been 
well  washed,  the  threads  were  tied,  and  a dossil  of 
lint  placed  in  the  lateral  wounds  to  keep  their 
edges  asunder,  until  the  other  dressings  were 
applied.  Thus  M.  Velpeau’s  plan  is  to  leave  the 
deep  or  intestinal  circumference  of  the  fistula  un- 
touched; to  pass  the  threads  without  touching  the 
bowel ; to  make  a long  incision  on  each  side  of  the 
fresh  cut  surface  of  the  fistula,  an  inch  or  two  from 
it ; to  apply  dressings  which  make  no  pressure  on 
the  abdomen  ; to  give  an  aperient  every  evening ; 
and  to  restrict  the  patient  to  low  diet. 

ARTERIES.  — “ Professor  Jamieson,  of  Bal- 
timore, in  a valuable  paper  on  traumatic  hemor- 
rhage, published  in  the  American  Med.  Recorder 
for  January,  1829,  has  detailed  a number  of  ex- 
periments performed  on  inferior  animals,  in  some 
of  which  he  passed  a seton  through  large  vessels, 
with  a view'  of  obstructing  their  circulation,  and 
thus  effecting  their  gradual  obliteration.  His 
success  was  certainly  encouraging ; and  Dr. 
Webster,  of  Philadelphia,  has  repeated  these  ex- 
periments with  similar  results.  The  latter  gentle- 
man, in  the  late  Philadelphia  edition  of  Cooper’s 
First  Lines,  has  introduced  some  highly  interesting 
and  practical  remarks  on  this  subject,  in  a note 
on  the  subject  of  aneurism;  to  which  reference 
may  be  had,  as  containing  hints  of  the  most  in- 
valuable importance. 

“ Future  experiments,  however,  will  be  neces- 
sary to  enable  the  surgeon  to  arrive  at  definite  con- 
clusions on  this  most  interesting  subject.” — Reese . 

ARSENIC.  In  the  last  edition  of  this  work, 
the  remarks  on  this  deleterious  substance  were  less 
copious  than  in  the  present.  Dr.  Reese,  in  his 
notice  of  what  I formerly  stated,  observes  “ There 
can  be  little  doubt,  that  arsenic  is  the  basis  of  the 
active  ingredients  of  most  of  the  popular  nostrums 
of  the  day  which  are  set  forth  in  our  public  papers 
as  infallible  remedies  for  the  cure  of  cancerous 
affections,  as  they  are  termed;  and  hence  the 
manifold  evils  which  we  often  witness  from  such 
practice.  So  long  ago  as  in  1786,  Dr.  Rush  fa- 
voured the  public  with  an  exposition  of  the  nature 
of  the  famous  cancerous  powder  of  Dr.  Martin  ; 
its  base  was  arsenic  ; though,  like  the  specifics  of 
our  own  time,  it  was  alleged  to  be  of  a vegetable 
nature.  The  consequences  arising  from  appli- 
cations of  this  character  might  be  noticed  at 
greater  length  than  our  author  has  seen  fit  to  do  ; 
and  the  caution  to  be  deduced  from  facts  of  this 
sort  might  operate  more  forcibly  if  they  were 
better  understood.  The  external  application  of 
arsenic  ought  to  be  had  recourse  to  only  after  the 
severest  scrutiny  into  the  peculiar  character  of 
the  case  and  constitution  affected.  Even  in  small 
quantities  it  has  produced  apoplexy,  mental  aber- 
ration, organic  lesion  of  the  stomach,  paralysis, 
loss  of  motion,  enlargement  of  the  joints,  fatal  pe- 
techia;, &c.  Arsenic,  in  fact,  may  be  enumerated 
among  that  class  of  poisons  which  induces  nearly 
the  same  effects  externally  applied  as  well  as  when 
taken  inwardly.  The  experiments  of  Brodie,  as 
well  as  those  of  other  philosophers,  demonstrate, 
that  its  influence  on  the  system  is  no  less  rapid 
and  dangerous  when  had  recourse  to  as  an  external 
application  to  denuded  surfaces  than  when  applied 
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directly  to  the  stomach.  Another  peculiarity  of 
its  action  deserves  also  farther  to  be  stated : ac- 
cording to  Professor  Francis  ( Lectures  on  Forensic 
Medicine ),  in  some  cases,  even  while  favourable 
anticipations  from  the  operation  of  this  powerful 
agent  locally  applied  are  indulged,  of  a sudden 
the  general  health  yields,  and  death  ensues  rapidly 
and  unexpectedly  ; an  occurrence  of  much  consi- 
deration in  the  investigations  of  the  juridical  phy- 
sician/’ (Reese.) 

BONE,  ATROPHY  OF.  Obs.  on  some  of 
the  Forms  of  Atrophy  of  Bone,  by  Thomas  Blizard 
Curling.  — Local  atrophy  is  generally  the  result  of 
pressure,  or  friction,  as  exemplified  in  the  effects 
of  aneurism,  and  other  tumours  on  the  bone,  and 
in  the  change  taking  place  in  the  size  and  shape  of 
. the  head  of  the  dislocated  humerus,  if  not  reduced. 
Of  such  alteration,  there  are  some  excellent  speci- 
mens in  U niversity  College  Museum.  Mr.  Curling 
notices  also  the  local  atrophy  of  bone  from  mechan- 
ical injury,  and  refers  to  the  two  thigh-bones 
figured  by  Cheselden,  in  his  Osteographia , taken 
from  the  body  of  a soldier,  who  had  been  shot  in 
the  right  groin,  and  died  soon  afterwards  of  dropsy. 
The  right  femur  is  represented  as  much  wasted, 
and  to  have  been  less  than  half  the  weight  of 
,the  other. 

The  author  likewise  adverts  to  the  atrophy  of  bones 
consequent  to  a suspension  of  their  functions ; and 
to  that  induced  by  deprivation  of  the  nervous  in- 
fluence, as  sometimes  exemplified  in  cases  of  injury 
of  the  spinal  cord.  Mr.  Curling  adduces  instances 
of  these  facts,  and  refers  to  a case,  recorded  by 
Mr.  Travers,  in  which  the  union  of  a fractured  leg, 
that  was  paralysed  from  a fracture  of  the  lumbar 
vertebrae,  failed  to  proceed,  whilst  a broken  hu- 
merus in  the  same  patient  united  perfectly  in  the 
usual  period.  ( On  Constitutional  Irritation,  vol.  ii. 

p.  436.) 

Although  the  ligature  of  the  femoral  artery  in  a 
fracture  of  the  leg  complicated  with  hemorrhage, 
is  well  known  not  to  interrupt  the  nutrition  of  the 
bone,  or  the  union  of  the  fracture  (see  Fractures  ; 
and  Travers,  Op.  cit.  p.  436)  3 yet,  it  appears  from 
Mr.  Curling’s  investigations,  that,  if  the  supply  of 
■blood  to  a bone  by  its  nutsient  artery  be  obstructed, 
a species  of  atrophy  will  ensue.  Thus,  in  the  thigh- 
bone, if  fractured  below  the  entrance  of  this  artery, 
the  walls  of  the  portion  of  such  bone  below  that 
point  will  be  found  thinned,  and  the  cancelli  ex- 
panded. Such  change,  however,  is  not  observed 
in  bones  recently  fractured,  nor  in  those  long 
united,  nor  in  bones  fractured  during  the  period 
of  growth.  Mr.  Curling  concludes  with  some  in- 
teresting remarks  on  fractures  of  the  neck  of  the 
femur.  (See  Med.  Chir.  Trans.,  vol.  xxi.)  • 

BRONCHOCELE.  In  the  American  edition, 
which  came  into  my  hands  after  most  of  the 
articles  in  the  letter  B had  been  printed,  the  follow- 
ing passage  occurs : — 

[The  prevalence  of  goitre  in  different  parts  of  the 
United  States  is  stated  by  our  author,  and  several 
American  writers  have  described  the  disease  as 
existing  in  various  parts  of  our  country,  whose 
geological  features  very  widely  differ  in  many 
respects.  In  Vermont,  in  New  York,  in  Penn- 
sylvania, and  Ohio,  the  disease  is  by  no  means 
unfrequent.  Professors  Barton  and  Gibson,  of 
Philadelphia,  have  communicated  many  valuable 
observations  on  this  disease.  More  recently,  Pro- 
fessor Francis,  of  New  York  has  made  a series  of 
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observations  on  goitre  as  it  appears  in  the  western 
part  of  the  state  of  New  York.  From  the  com- 
munication with  which  he  has  politely  favoured 
me,  the  following  abstract  is  prepared.  I may 
add,  that,  agreeably  to  the  facts  deduced  from  the 
changes  which  our  country  undergoes  in  the  pro- 
gress of  improvement,  we  have  the  strongest  rea- 
sons to  infer  that,  as  the  climate  and  cultivation 
are  meliorated,  the  instances  of  the  existence  of 
this  disease  will  doubtless  become  less  frequent. 

Flowever  frequent  cases  of  goitre  may  have  for- 
merly been  in  the  state  of  New  York,  the  fact  is 
certain,  that  they  are  much  more  rare  at  present. 
Even  the  representations  of  the  late  Dr.  Dwight, 
relative  to  the  great  prevalence  of  the  disease, 
though  among  the  most  recent  with  which  we  have 
been  favoured,  are  to  be  received  with  allowance. 
That,  in  particular  portions  of  our  western  country, 
repeated  examples  are  to  be  found,  may  be  known 
by  any  accurate  observer.  But  “ in  the  village  of 
Utica  (says  Dr.  Francis),  which  contains  between 
4 and  5000  inhabitants,  no  case  of  bronchocele 
could  be  pointed  out,  and  this  village  occupies  the 
site  of  old  Fort  Schuyler,  on  the  Mohawk,  the 
vicinity  of  which  has  been  referred  to  as  the  spot 
where  goitre  was  peculiarly  prevalent.  I am 
strengthened  in  the  accuracy  of  this  statement 
relative  to  the  almost  total  disappearance  of  goitre 
in  this  neighbourhood,  by  the  testimony  of  Dr. 
Coventry.  A similar  remark  may  be  made  with 
regard  to  the  former  frequency  of  the  disease 
throughout  the  extensive  region  from  Utica  to 
Buffalo.  The  late  Uriah  Tracy,  in  his  excursion 
through  this  country  some  years  since,  was  led  to 
believe  that  bronchocele  prevailed  in  the  old  settle- 
ments as  well  as  the  new,  and  thought  it  incidental 
to  the  country  at  large.  In  my  late  visit,  I made 
special  inquiry  as  to  the  present  condition  of  the 
health  of  the  inhabitants,  and  am  persuaded  that 
the  instances  of  goitre  are  much  more  rare,  than  at 
the  period  of  Mr.  Tracy’s  observations.  The 
number  of  cases,  which  came  under  my  notice 
during  the  tour,  were  twenty-three.  These  were  at 
Herkimer,  Manlius,  Syracuse,  Onondaga,  Batavia. 
Williamsville,  and  Buffalo  ; and  I saw  more  cases 
in  the  neighbourhood  of  Buffalo  than  at  any  other 
place.  In  other  parts  of  the  state  the  disease  may 
be  seen,  particularly  in  the  county  of  Alleghany  ” 

To  assign  a satisfactory  cause  for  this  disease  is 
difficult,  perhaps  impossible.  Dr.  Barton  has 
endeavoured  to  show  that  goitre  and  intermittent 
and  remittent  fevers  have  one  common  origin,  and 
argues  this  opinion  from  the  simultaneous  preva- 
lence of  these  diseases,  from  the  frequency  of  glan- 
dular affections  where  intermittents  abound,  and 
from  the  opinion  that  persons  afflicted  with  goitre 
are  exempt  from  intermittents,  though  in  the  midst 
of  these  diseases.  Dr.  Coventry  inclines  to  ascribe 
it  to  drinking  water  impregnated  with  alum.  Dr. 
Dwight  advocates  the  more  current  opinion,  that 
these  affections  originate  from  the  lime  contained 
in  the  water  drank  in  those  regions.  Dr.  Francis 
ascribes  the  production  of  the  disease  chiefly  to 
humidity,  and  hence  it  prevails  most  in  the  vicinity 
of  lakes  and  rivers  where  vegetation  abounds.  He 
says,  it  increases  with  the  rainy  seasons,  and  is 
diminished  when  the  weather  becomes  cold  and 
dry,  and  hence  argues  the  reason  of  its  disappear- 
ance as  the  country  becomes  cleared.  Fie  however 
does  not  altogether  reject  the  agency  of  certain 
waters  in  aggravating,  if  not  producing  the  disease. 
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Of  the  twenty-three  cases  examined  by  Dr.  Fran- 
cis, two  only  were  in  male  subjects,  and  oneof  them 
an  adult  Indian,  in  Niagara  county.  lie  saw  it  in 
an  infant  but  a few  months  old,  and  he  subscribes  to 
the  opinion  that  it  often  depends  on  constitutional 
causes,  and  is  sometimes  hereditary. 

In  Oneida  county,  Dr.  Francis  learned  that 
goitre  prevailed  among  sheep,  and  Fodere  gives 
us  a similar  fact  of  its  occurrenQe  among  dogs. 
The  doctrines  of  Hunter  and  others,  in  considering 
the  sexual  functions  connected  with  this  disease, 
are  sustained  by  its  greater  prevalence  among 
women,  and  also  according  to  Dr.  F.,  by  some 
well-known  facts  connected  with  parturition. 

Dr.  Coventry  has  removed  several  cases  of 
goitre  by  the  simple  expedient  of  the  patient  wear- 
ing the  muriate  of  soda  about  the  neck.  The  re- 
cent plan  of  Mr.  Holbrook,  of  employing  steady 
pressure,  has  been  tried  in  this  country  with  some 
success.  The  efficacy  of  burnt  sponge  has  often 
been  seen,  but  instances  of  its  failure  are  not  un- 
frequent. The  iodine  has  been  used  of  late  years 
with  the  best  effects,  and  Dr.  Congdon,  of  Buffalo, 
has  reported  its  entire  success  in  a number  of 
cases. 

Dr.  Francis  informs  me,  that  in  a subsequent 
journey  through  this  state,  he  found  a number  of 
interesting  cases,  and  that  the  disorder  in  every 
instance  afflicted  the  female  sex,  and,  in  eight  or 
ten  cases,  it  was  obviously  associated  with  the  func- 
tion of  menstruation  and  parturition.  The  left 
portion  of  the  gland  was  most  frequently  the  seat 
of  the  disease,  but  in  no  instance  was  it  connected 
with  idiotcy.  He  reports  one  instance  of  the  entire 
cure  of  a formidable  case  which  occurred  in  a 
young  married  female,  who  upon  leaving  the  neigh- 
bourhood of  Catskill,  and  removing  to  the  southern 
states,  after  a residence  of  three  years,  was  entirely 
relieved  of  her  goitre. 

I can  add  my  own  testimony  to  the  value  of  the 
iodine,  having  witnessed  its  success  in  a number 
of  cases,  which  had  resisted  the  other  remedies 
ordinarily  employed. 

The  operation  of  removing  the  gland  by  the 
knife  has  been  performed  in  this  country  with  suc- 
cess, but  is  seldom  advised,  and  will  not  often  be 
repeated. — Reese.  ] 

BRONCHOTOMY.  Into  the  article  on  this 
operation,  as  it  stood  in  the  6th  eel..  Dr.  Reese  in- 
troduces the  annexed  remarks  : — 

[There  is  no  inconsiderable  diversity  of  opinion 
among  eminent  surgeons  as  to  the  propriety  of 
performing  bronchotomy  in  cases  of  croup  ; and 
those  who  oppose  the  operation  very  plausibly 
allege,  that  in  the  membranous  stage  of  croup  no 
advantage  can  result  from  the  operation,  however 
favourable  the  condition  of  the  sufferer  may  be  in 
other  respects.  The  views  of  the  celebrated 
Cheyne  would  seem  to  put  beyond  doubt  the  in- 
utility of  the  operation  as  already  noticed  by  our 
author,  because  it  is  inadequate  to  the  removal  of 
the  artificial  membrane  which  is  effused  in  the  ad- 
vanced stage  of  cynanche  trachealis.  I am  not 
prepared  from  my  own  experience,  wholly  to  de- 
cide the  difficulty.  We  have  evidence  sufficient, 
I think,  to  justify  an  occasional  recourse  to  this 
exercise  of  surgical  skill ; but  there  is  still  another 
means  of  relief,  not  stated  by  our  author,  that  may 
fitly  be  introduced  here,  which  will  often  render 
this  operation  unnecessary,  even  in  those  cases  in 
which  it  is  confidently  recommended  by  some,  and 
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certainly  ought  to  be  fully  tested  before  we  avail 
ourselves  of  so  doubtful  a remedy. 

In  that  stage  of  croup  which  has  been  apfly 
termed  the  fatal  stage,  from  its  so  generally  prov- 
ing such,  and  which  is  characterised  by  the  exist- 
ence of  the  membrane,  the  vitriolic  emetics  have 
been  introduced  with  decided  success. 

This  practice  w^as  first  introduced  by  Professor 
Francis,  of  New  York,  in  1813  ; and  since  tbe 
report  of  his  success,  has  become  very  generally 
adopted  in  this  country,  and  with  singular  success. 
I have  now  in  my  possession  a specimen  of  an 
entire  membrane  lining  the  trachea,  detached  and 
thrown  up  under  the  powerful  emetic  action  of  the 
blue  vitriol,  after  venesection,  blisters,  calomel, 
polygala,  senega,  and  all  the  approved  remedies, 
had  been  tried  ineffectually. 

I regret  that  the  limits  assigned  me  preclude  my 
inserting  the  interesting  detail  of  the  cases  reported 
by  Dr.  Francis,  in  his  valuable  paper  published 
on  this  subject,  and  have  to  content  myself  with 
referring  to  the  New  York  Med.  and  Phys.  Journ., 
vol.  iii.  p.  58.  el:  seq.,  only  remarking,  that  in  the 
almost  hopeless  state  in  which  the  sequela  of  in- 
flammation are  so  threatening,  calomel,  in  large 
doses,  is  among  the  most  efficient  auxiliaries  to 
which  we  can  have  recourse.  “ After  the  exist- 
ence of  the  membrane/’  observes  Dr.  F.,  “ and 
when  the  powers  of  life  are  on  the  wane,  it  is  a 
judicious  and  sometimes  an  available  resource  ; ” 
and  he  admits,  that  in  the  cases  in  which  he  found 
the  vitriolic  emetics  successful,  their  agency  was 
probably  favoured  by  that  potent  mercurial. 

I find  a similar  practice  has  been  adopted  by 
Dr.  Hoffman,  of  Vienna,  who  first  used  the 
vitriolic  emetics  in  1820;  and  so  highly  does  he 
estimate  them,  that  he  declares  their  action  to  be 
a specijic  in  this  stage  of  croup.  This  is  unques- 
tionably saying  too  much  in  their  behalf ; yet 
certainly  they  are  entitled  to  high  consideration, 
and  ought  never  to  be  omitted  in  these  almost 
hopeless  cases. — Reese. ] 

CAESAREAN  OPERATION.  By  Mr. 
Knowles,  of  Birmingham. — Case  of  deformity  of 
the  pelvis  from  mollities.  Incision  made  in  the 
linea  alba,  and  ten  inches  in  length.  The  child 
and  mother  both  saved.  (See  Trans,  of  Prov. 
Med.  and  Surgical  Association , vol.  iv.  p.  376.) 
She  was  36  years  of  age,  and  had  previously 
been  delivered  of  several  children. 

Professor  Gibson,  of  the  University  of  Pennsyl- 
vania, has  performed  this  operation,  a second  time, 
with  success  upon  the  same  woman,  who  re- 
covered without  a single  bad  symptom,  and  eight 
weeks  after  the  operation,  the  infant  was  in  ex- 
cellent condition.  (See  Philadelphia  Med.  Ex- 
aminer.) For  an  account  of  this  woman’s  first 
labour,  in  which  cephalotomy  was  performed, 
see  North  American  Med.  and  Surg.  Journ., 
No.  xxiv.  Oct.  1831. 

In  the  last  American  edition  of  this  Dictionary, 
I find  some  interesting  matter,  relative  to  extra- 
uterine  conceptions.  The  following  case  is  pro- 
nounced by  Dr.  Reese  to  be  unique  in  its  kind. 
It  occurred  in  the  practice  of  Drs.  Cotton  and 
Harlow,  of  Georgia,  and  was  communicated  to 
Professor  Francis,  of  New  York.  The  subject 
was  a negro-woman,  aged  30  years.  On  the 
night  of  the  23d  of  Jan.  1819,  she  was  taken  in 
labour.  Her  labour  pains  ceasing,  she  was  at- 
tended for  a few  days  for  dropsical  symptoms.  On 
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the  4th  of  February,  she  was  again  taken  in 
labour,  but  the  pains  soon  ceased.  In  five  weeks 
she  died.  On  the  post  mortem  examination,  Drs. 
Harlow  and  Cotton  first  drew  off'  from  the  abdo- 
men three  and  a half  gallons  of  turbid  offensive 
fluid.  On  opening  the  abdomen,  the  first  thing 
that  presented  itself  was  the  child  extended  across 
the  abdomen;  its  head  in  the  right,  its  feet  in  the 
left,  hypochondriac  regions ; its  back  immediately 
behind  the  mother’s  umbilicus.  The  child  was 
as  large  as  either  of  these  practitioners  had  ever 
seen  at  birth,  and  perfectly  formed.  The  funis 
was  of  the  usual  size,  about  six  inches  in  length, 
and  inserted  into  the  fundus  uteri,  without  the  in- 
tervention of  a placenta.  The  uterus  was  about 
the  size  of  an  orange  ; its  coats  very  much  thick- 
ened and  indurated,  with  a small  quantity  of  a thin 
glassy  fluid  within  its  cavity.  The  abdominal 
viscera  were  all  diseased,  save  the  bladder.  The 
liver  retained  its  original  shape  and  position,  but 
looked  more  like  a mass  of  glue  than  organised 
animal  matter.  The  bowels  adhered  together  in 
one  uniform  mass  from  the  stomach  down  to  the 
rectum.  (See  New  York  Med.  and  Physical 
Journ.  vol.  i.) 

“ The  case  of  extra-uterine  foetus,  in  which 
Dr.  Mac  Knight,  of  New  York,  operated  with 
success,  is  often  referred  to.  (See  Loud.  Med.  So- 
ciety’s Trans.,  vol.  iv.)  This  interesting  case  (says 
Dr.  Reese)  confirms  the  views  of  those  who 
believe  in  the  entire  production  and  perfection  of 
the  human  foetus  extra  uterurn.  (Thacker's  Med. 
Biography.)  But,  evbn  this  operation  is  not  en- 
titled to  the  epithet  Caesarean,  ahd  therefore  does 
not  detract  from  the  claims  of  Dr.  Richmond,” 
who  in  1827  performed  the  first  operation  in  the 
United  States  of  opening  the  uterus  itself ; and  this 
with  success.  (See  Western  Journ.  of  Med.  and 
Physical  Sciences  for  April,  1830.)  In  America, 
gastrotomy  has  been  performed  for  the  removal 
of  extra-uterine  foeti  several  times  with  success. 
Mr.  Wm.  Baynham,  of  Virginia,  as  early  as 
1791,  performed  this  operation,  and  by  removing 
the  foetus,  which  had  lain  in  the  abdomen  ten 
years,  preserved  a woman  who  was  sinking  into 
the  grave  with  hectic  fever.  In  1799,  he  re- 
peated the  operation  on  a servant  woman  of  Mrs. 
Washington,  Fairfax  county,  Virginia.  (See  New 
York  Med. and  Phys,  Journ.  vol.  i.)  In  the  same 
work,  Dr.  J.  Augustine  Smith,  now  Professor  of 
Anatomy  in  the  University  of  New  York,  has 
published  a case,  in  which  he  performed  the  same 
operation  in  1808  with  the  most  satisfactory  result. 

In  the  New  York  Med.  and  Phys.  Journ.  vol. 
ii.  1823.,  are  some  cases  of  Caesarean  operations  : 
two  of  them  were  self-performed;  and  the  other 
accomplished  by  an  ignorant  female  accoucheur. 
The  recoveries  must  therefore  be  considered  as 
extraordinary  escapes.  One  of  these  cases  is  that 
reported  by  Mr.  Duncan  Stewart.  (Edmb.  Med. 
Essays,  vol.  v.)  ; another  is  that  recorded  by 
Moseley  (On  Tropical  Diseases).  Dr.  Richmond  of 
Newton,  Ohio,  reports  a successful  case  of  Caesa- 
rean operation,  performed  in  1827.  The  mother 
recovered  in  four  weeks.  The  necessity  for  it  arose 
from  malformation  of  the  os  linear  and  vagina. 
This  is  the  first  and  only  instance  of  the  successful 
performance  of  the  Caesarean  section  in  the  United 
States.  (See  Reese’s  Amer.  ed.  of  this  Dictionary.) 

CLUB-FOOT.  In  the  article  Tendons,  I 
have  noticed  the  operation  of  dividing  the  tendon 


of  Achilles,  as  a means  of  restoring  the  foot  to  its 
proper  position  in  certain  examples  of  this  de- 
formity. A great  deal  has  been  published  on  the 
subject  of  machinery  for  club-feet  ; but  as  Du- 
puytren  justly  observes,  the  history  of  such  cases 
was  left  very  defective  in  consequence  of  no 
anatomical  examination  having  been  made  of  the 
parts  affected.  In  the  most  frequent  congenital 
distortion  of  the  foot,  termed  by  the  ancients 
varus,  the  point  of  it  is  turned  inwards,  and  the 
dorsum  downwards,  so  that  the  patient  walks  on  its 
outer  edge,  and  sometimes  even  upon  the  dorsum 
itself.  The  second  much  less  frequent  variety  is  that 
called  valgus,  in  which  the  foot  is  turned  outwards. 
There  is  also  a third  variety,  in  which  the  point  of 
the  foot  is  drawn  backwards,  and  the  position  of  the 
whole  foot  is  so  reversed,  that  the  patient  walks 
entirely  upon  the  instep.  Dupuytren  looks  upon  a 
dislocation  of  some  of  the  bones  of  the  tarsus, 
together  with  a subsequent  change  in  the  arrange- 
ment of  the  ligaments  and  muscles,  as  the  essential 
cause  of  the  deformity.  All  the  external  appear- 
ances of  club-foot  were  well  described  by  Scarpa  ; 
but,  according  to  Dupuytren,  no  writers  have 
called  attention  to  the  affection  of  the  nutrition  of 
the  limb,  and  its  atrophy.  “The  deformity  (says 
he)  may  be  restricted  to  one  foot,  or  extended  to 
both.  In  the  first  case,  if  the  infant  be  examined 
shortly  after  birth,  the  affected  foot  will  usually  be 
found  rather  smaller  than  the  other;  but  the  two 
limbs  are  of  the  same  length.  When  both  feet 
are  implicated,  they  are  in  general  equally  de- 
veloped. In  proportion  as  the  time  from  the  pe- 
riod of  birth  becomes  longer,  the  atrophy  becomes 
more  and  more  evident,  and  the  cause  of  it  is  very 
explicable.  In  fact,  the  child  from  instinct,  as  it 
were,  bears  upon  the  sound  foot,  on  which  all  the 
weight  of  the  body  is  thrown.  -The  result  is  that 
its  nutrition  is  more  active;  while  the  deformed 
foot,  remaining  comparatively  inactive,  must  on 
the  contrary  dwindle  away. 

“ But  this  atrophy  is  of  two  kinds,  which  have 
hitherto  been  confounded,  though  they  should  be 
discriminated  : 1.  Atrophy,  according  to  the  dia- 
meter of  the  limb  ; 2.  Atrophy  according  to  its 
length.  The  first  kind  chiefly  affects  the  muscles, 
and  hence  the  slenderness  and  weakness  of  the 
limb ; the  second  extends  both  to  the  muscles 
and  the  bones ; but  its  action  on  the  skeleton  is 
the  most  serious  and  important ; for  the  atrophy 
of  diameter  may  always  be  removed  by  exercise  of 
the  muscles,  when  the  club-foot  has  been  rectified ; 
while  nothing  can  correct  the  shortened  state  of 
the  limb.”  Though  the  shortening  of  the  muscles 
and  tendons  is  generally  less  in  degree  than  that 
of  the  bones,  yet  it  seems  to  Dupuytren  that  it 
should  be  taken  into  consideration  : “ Thus  (says 
he)  the  tendon  of  Achilles,  at  the  age  of  20,  has 
lost  so  much  of  its  length,  that  even  after  the  na- 
tural direction  of  the  foot  has  been  restored,  the 
patient  in  order  to  be  able  to  bear  on  the 
ground,  is  obliged  to  wear  a high-heeled  shoe.” 
Hence  Dupuytren  insists  on  the  prudence  of  be- 
ginning the  treatment  of  club-feet  very  early,  in 
consequence  of  the  greater  facility  of  the  cure.  In 
a very  young  infant,  the  foot  may  be  rectified  by 
the  mere  hand,  and  without  pain  ; but,  at  the  age 
of  10  or  12  years,  machinery  becomes  necessary, 
and,  at  a later  period,  it  fails ; for  nothing  will 
then  restore  the  length  of  the  limb,  nor  even  its 
shape  and  complete  functions.  ( Dupuytren , Chir. 
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t.iii.  art.  6.)  Occasionally,  a club-foot  undergoes 
a spontaneous  cure  ; of  which  an  instance  is 
recorded  by  Dr.  Holtj.  ( Repertoire  d’Anat.  et  de 
Physiologie .) 

The  cure  of  club-feet  by  division  of  the  tendon 
Achillis,  in  cases  otherwise  irremediable,  is  one 
great  improvement  in  modern  surgery.  Indeed, 
the  division  of  other  tendons  for  the  relief  of  the 
permanent  contraction  and  shortening  of  muscles,  is 
now  occasionally  practised  with  decided  success. 
(See  Tendons.) 

DISLOCATION.  An  instance  of  a compound 
dislocation  of  the  sternal  end  of  the  clavicle  back- 
wards, is  related  by  Mr.  Tyrrell.  (See  St.  Thomas's 
Hospital  Reports,  vol.i.  p.  261.)  It  was  caused  by 
the  fall  of  a heavy  mass  of  earth,  which  drove  the 
sharp  end  of  a pickaxe  against  the  chest.  When 
the  finger  was  introduced  into  the  wound,  the 
great  pectoral  muscle  was  found  torn  from  the 
clavicle,  and  the  finger  could  be  passed  as  far  out- 
wards as  the  coracoid  process,  and  inwards  to  the 
trachea.  The  greater  part  of  the  interarticular 
cartilage  remained  in  its  place.  There  was  em- 
physema below  the  clavicle  and  over  the  sternum, 
and  difficulty  of  breathing.  The  shoulders  were 
brought  back  with  straps  attached  to  a backboard, 
and  the  bone  readily  resumed  its  place.  The 
elbow  was  brought  forward  and  bound  to  the  side. 
The  case  terminated  well. 

Sir  Astley  Cooper  informs  me,  that  the  disloca- 
tion of  the  os  humeri  on  the  dorsum  of  the  scapula 
is  most  readily  reduced  by  bending  the  elbow,  , 
putting  the  hand  behind  the  neck,  and  then  inclin- 
ing the  lower  end  of  the  humerus  backwards. 

Mr.  John  Macdormell  has  published  the  case  of 
a simple  and  complete  Dislocation  of  the  Astra- 
galus from  the  Os  Calcis  and  Navicular  Bone, 
upon  the  Dorsum  of  the  latter,  without  Disturb- 
ance of  the  Relations  between  the  Tibia,  Fibula, 
and  Astragalus,  and  without  Fracture  of  any  of 
these  Bones.  (See  Dublin  Journ.  of  Med. 
Science,  vol.  xiv.  p.  235,  &c.) 

FINGERS,  PERMANENT  CONTRAC- 
TION OF.  Under  this  head,  I have  introduced 
the  opinion  of  Dupuytren  on  the  cause  of  such 
contraction,  viz.,  that  the  bands  hindering  the  ex- 
tension of  the  finger  were  produced  by  a perma- 
nent contraction  of  portions  of  the  palmar  fascia. 
The  same  view  was  adopted  by  the  late  Mr. 
Henry  Cline,  and,  as  would  appear  from  an  ex- 
tract taken  from  his  lectures,  and  published  in  one 
of  the  volumes  of  the  London  Medical  Gazette, 
even  prior  to  the  period  when  Dupuytren  taught 
the  corresponding  doctrine.  The  former  had  also 
anticipated  the  latter  in  the  practice  naturally 
dictated  by  such  contemplation  of  the  cause  of  the 
deformity."  AIM.  Goyraud  and  Velpeau,  how- 
ever, object  to  the  explanation  of  the  subject  given 
by  Dupuytren  ; because  the  digital  slips  of  the 
palmar  fascia  terminate  in,  and  are  fixed  to  the 
base  and  sides  of  the  root  of  each  finger,  whilst  the 
diseased  band  is  situated  in  the  middle  of  the  finger, 
and  is  often  prolonged  to  the  third  phalanx.  They 
both  concur,  therefore,  in  ascribing  this  contraction 
to  the  transformation  of  a part  of  the  subcutaneous 
cellular  tissue  in  front  of  the  phalanges,  into  a 
fibrous  band.  M.  Sanson  also  believes,  that  this 
is  the  ordinary  case,  and  1 hat  the  contraction  of  i 
the  palmar  fascia  is  an  'exception.  The  treatment, 
recommended  by  M.  Goyraud,  consists  in  making 
a longitudinal  incision  through  the  skin,  over  each 
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band,  when  extended  ; to  separate  the  lips  of  the 
wound  ; to  detach  the  fibrous  cords  by  dissection, 
and  to  cut  across  them  when  thus  detached  from 
their  connections.  (See  Gaz.-  Med.  No.  xxxi.  and 
xxxii.  Aout,  1835.)  Sir  Astley  Cooper  passes  a 
narrow  knife  under  the  cord,  which  is  cut  through 
without  dividing  the  skin. 

HERNIA.  In  the  first  volume  of  the  Trans, 
of  the  Medical  and  Surgical  Association,  my  friend, 
Mr.  James,  of  Exeter,  has  inserted  an  interesting* 
paper  on  the  signs  which  distinguish  the  sac  in 
hernia.  Amongst  others,  not  perhaps  adverted  to 
by  writers,  he  mentions  the  possibility  of  drawing 
down  more  of  the  intestine.  “If  (says  he)  we 
have  opened  the  sac,  I believe  I may  affirm,  that 
it  will  rarely  happen  that  we  cannot  draw  down 
some  further  portion,  a very  good  practice  too  on 
many  accounts ; while,  if  we  have  not,  this  will  be 
manifestly  impossible. 

“ Another  point,  which  has  not  been  adverted 
to,  is  the  very  size  of  the  tumour,  which  offers,  as 
it  appears  to  me,  a highly  important  indication  ; 
for,  if  it  be  small  intestine,  it  must,  if  exceeding 
the  dimensions  of  an  ordinary  knuckle,  present  ihe 
appearance  of  a convolution,  supposing  the  sac 
has  been  opened 3 or,  if  great  intestine,  it  must 
exhibit  its  characteristic  appearance  of  bands.” 
(P.151.) 

Dr.  O’Beirne  is  the  author  of  some  original  ob- 
servations on  the  primary  causes  of  strangulation, 
and  on  what  he  considers  to  be  an  improved  mode  of 
performing  the  taxis  in  cases  of  intestinal  hernia. 
The  latter  consists  first  in  the  introduction  of  a 
gum  elastic  tubs  into  the  sigmoid  flexure  of  the 
colon,  and  retaining  it  there  while  the  taxis  is 
tried.  Secondly,  if  this  fails  to  diminish  the  size 
and  dimensions  of  the  hernial  tumour,  a syringe  is 
attached  to  the  tube,  and  emollient  enemata 
thrown  up,  the  same  process  being  repeated  until 
the  bowels  are  sufficiently  freed  of  their  solid  and 
fluid  contents,  and  then  the  tube  is  again  introduced, 
without  the  syringe  being  attached  to  it. 

Dr.  O’Beirne  informs  us,  that  he  has  employed 
this  treatment,  and  seen  it  employed  by  others, 
during  the  last  eight  years,  with  the  most  gratify- 
ing results.  Some  of  the  cases  alluded  to,  with 
an  exposition  of  the  principles  on  which  they  were 
treated,  appeared  in  February  1833,  in  his  work 
entitled  New  Views  of  the  Process  of  Defeca- 
tion, fyc.,  and  others  were  afterwards  recorded 
in  the  Loud.  Med.  and  Surgical  Journ.  It  is  Dr. 
O’Beirne’s  doctrine,  that  the  abdominal  openings 
are  perfectly  inactive  in  the  production  of  strangu- 
lation, and  that  the  causes  of  this  state  exist  in  the 
protruded  parts  themselves.  He  argues,  that 
wffien  the  protrusion  takes  place,  a current  of 
flatus  is  impelled  into  the  protruded  intestine, 
“ which  becomes  so  distended  as  to  be  driven  (the 
sac  alone  being  interposed)  against  the  firm  mar- 
gins of  the  ring  ; and  often  with  such  force,  as 
considerably  to  dilate  the  latter.  The  distention 
is  of  course  resisted  by  the  ring,  and,  according  to 
the  situation  of  the  hernia,  either  by  a strong  or  a 
weak  fascia  ; but,  below  this  point,  the  bowel  be- 
ing opposed  by  little  more  than  common  integu- 
ments, yields  readily,  and  becomes  rapidly  en- 
larged to  a size  so  disproportionate  to  that  of  the 
j opening  through  which  it  descended,  that  it  is  no 
longer  capable  of  repassing  into  the  abdomen. 
There  is  at  the  same  time  another  cause  operating 
to  prevent  its  return  3 for  the  great  expulsor  mus- 
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cles,  although  they  soon  cease  to  act  simultane- 
ously, or,  with  the  same  force,  still  act  so  as  to 
direct  and  maintain  a constant  current  and  pres- 
sure of  flatus  against  the  strangulated  gut.  There 
are  reasons  for  believing,  also,  that  the  bowel  is 
more  or  less  enlarged  above,  as  well  as  below  the 
ring,  so  that  the  latter  lies  imbedded  in  a hollow 
f ormed  by  the  sac  and  the  intestine.  In  this  way, 
pressure  from  within,  and  resistance  from  without, 
unite  in  causing  the  margins  of  the  herniary  open- 
ing, although  totally  inactive  per  se,  to  produce  a 
much  greater  degree  of  constriction  of  the  sac  and 
the  intestine,  than  they  could  possibly  produce  if 
they  really  possessed  the  activity  attributed  to 
them  by  many,”  Dr.  O’Beirne  differs  from  Mr. 
Geoghegan,  in  believing  that,  when  a knuckle  of 
intestine  becomes  strangulated,  air  may  still  pass 
into  and  out  of  the  bowel  so  constricted,  in 
consequence  of  the  existence  of  a narrow  channel 
of  communication  between  the  protruded  bowel 
and  that  within  the  abdomen.  That  this  is  fre- 
quently the  case,  I think  all  practical  surgeons 
will  admit  ; but  whether  it  is  constantly  the  case, 
seems  to  me  questionable.  Be  this  as  it  may,  Dr. 
O’Beirne  contends  that  the  cavity  of  the  strangu- 
lated gut  is  not  obliterated,  but  permits  air  to  pass 
freely  into  and  out  of  it ; that  all  the  portion  of 
the  small  intestines  within  the  abdomen  and  the 
whole  of  the  coecum  and  colon  are  dilated,  and 
also  afford  free  passage  to  the  air;  and  that  the 
rectum  is  contracted,  and  alone  opposes  the  escape 
of  this  elastic  substance.  If  previous  to  or  during 
strangulation,  the  bowels  should  be  loaded  with 
solid  and  fluid  feces,  so  as  to  prevent  the  passage 
of  flatus,  or  the  success  of  the  first  introduction  of 
the  tube,  Dr.  O’Beirne  insists  on  the  necessity  of 
persevering  with  the  aid  of  repeated  enemata. 
The  gum-elastic  tube  used  by  him  is  sixteen 
inches  in  length,  and  the  syringe  about  seven 
inches  long  and  one  in  diameter.  The  tube  should 
be  made  stiff  by  immersion  in  cold  water ; made 
straight,  and  then  a few  inches  of  it  are  to  be  well 
oiled.  It  is  to  be  introduced  as  the  patient  lies 
on  his  left  side,  and  passed  up  inch  by  inch,  and 
in  the  course  of  the  rectum.  If  stopped,  it  may 
be  slightly  withdrawn,  and  afterwards  passed 
gently  upwards.  But,  if  it  cannot  be  got  further 
up  without  much  force,  the  syringe  is  to  be  at- 
tached to  it,  and  fluid  thrown  up  in  a strong 
unbroken  column,  by  an  assistant  against  the  point 
of  resistance,  while  the  surgeon  urges  the  tube 
firmly  upwards.  Many  other  interesting  observa- 
tions on  this  practice  have  been  inserted  by  Dr. 
O’Beirne,  in  the  Dublin  Journ.  of  Med . Science, 
vol.  xiv.  art.  7. 

LITHOTOMY  BY  THE  RECTUM.  Per- 
formed by  Mr.  Dawson  of  the  Liverpool  Infir- 
mary, on  a little  boy  three  years  and  a half  old. 
The  case,  a sacculated  calculus,  bulging  down- 
wards, so  as  to  be  felt  through  the  upper  wall  of 
the  rectum.  “ A gum-lancet,  having  its  anterior 
edge  rounded  and  very  keen,  was  laid  flat  on  the 
finger,  which,  thus  armed  and  oiled,  was  introduced 
through  the  anus,  so  as  to  reach  a point  a short 
distance  beyond  the  recto-vesical  pouch,  when  its 
edge  was  turned  upwards,  and  a decided  cut  made 
by  drawing  the  instrument  from  behind  forwards 
in  the  median  line,  through  the  walls  of  the  pouch, 
and  up  to  the  stone,  on  the  hard  surface  of  which 
the  edge  of  the  lancet  was  distinctly  felt  to  grate.” 
After  a second  cut,  the  calculus  was  displaced  by 
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the  finger,  and  fell  into  the  rectum,  whence  it  was 
withdrawn  with  Pellier’s  double  silver  wire.  For 
four  days,  urine  was  discharged  from  the  rectum. 
On  the  tenth  day,  four  ounces  of  urine  passed  in  a 
full  stream  through  the  penis;  and  after  this  no 
urine  was  voided  from  the  rectum.  The  child  re- 
covered favourably  from  the  operation.  (See  Trans, 
of  Med.  and  Surgical  Provincial  Association, 
vol.  ii.  p.  301.  To  the  references  at  the  end  of  the 
article  Lithotomy,  add  The  Surgical  Anatomy  of 
the  Perinczum  by  Thomas  Morton,  late  House  Surgeon 
in  University  College  Hospital,  8vo.  Lond.  1838.) 

LOWER  JAW,  EXCISION  OF  THE 
ENTIRE.  (Case  by  John  G.  Perry.  The  dis- 
ease necrosis,  with  several  sinuses  opening  around 
the  chin.)  One  of  these  having  been  laid  open, 
the  entire  case  of  new  bone  was  found  to  be  dead, 
and  in  a great  measure  separated  from  the  perios- 
teum. The  removal  of  the  bone  was,  therefore, 
determined  upon.  An  incision  was  made,  along 
the  basis  of  the  jaw,  from  a short  distance  in  front 
of  the  right  masseter  muscle  to  the  corresponding- 
point  on  the  left  side.  The  exposed  bone  was  di- 
vided with  a saw  and  cutting  forceps,  as  near  as 
possible  to  the  angles  of  the  wound,  and  the  insu- 
lated portion  removed.  On  the  following  day, 
the  portion  remaining  on  the  right  side,  which  had 
somewhat  descended  from  the  loss  of  the  support 
of  the  central  part,  was  removed  without  difficulty. 
At  the  end  of  three  weeks,  the  remaining  segment 
was  taken  away.  After  the  cure,  the  patient  was 
able  to  masticate  solid  food  with  the  aid  of  the 
tongue,  which  rubs  the  morsel  against  the  upper 
teeth ; but,  as  there  is  no  reproduction  of  bone, 
the  lower  teeth  are  almost  useless,  and  they  do 
not  meet  the  upper.  (See  Med.  Chir.  Trans. 
vol.  xxi.  art.  17.) 

MAMMA,  DISEASES  OF.  (J.  F.  G.  Ne- 
vermann,  De  Mammarum  Morbis  Curandis  Com - 
mentatio.  12mo.  Rostochii;  1838.) 

NECROSIS.  (George  Gulliver,  Exp.  Enquiry 
into  the  Agency  ascribed  to  the  Absorbents  in  the 
Removal  of  the  Sequestrum.  See  Med.  Chir. 
Trans,  vol.  xxi.  art.  1.) 

OPIITHALMY.  (Frederick  Tyrrell,  On  a 
Successful  Plan  of  arresting  the  Destruction  of  the 
Transparent  Cornea  from  acute  purulent  Inflam- 
mation of  the  Conjunctiva.)  This  important  Com- 
munication to  the  Royal  Medical  and  Chirurgical 
Society  of  London  was  made  by  Mr.  Tyrrell,  sub- 
sequently to  the  period  when  the  corrections  of  the 
article  Opiithalmy  in  this  edition  were  finished. 
The  principal  blood-vessels  of  the  cornea  are  de- 
rived from  those  of  the  conjunctiva,  but  it  also  re- 
ceives a trifling  supply  on  its  inner  surface  from 
the  vessels  of  the  serous  membrane  which  lines  it. 
In  acute  purulent  ophthalmy,  the  cornea  is  found 
by  Mr.  Tyrrell  to  mortify  from  a strangulation  of 
its  blood-vessels  ; and  that  this  strangulation  is 
produced  by  the  chemosis  or  the  elevation  and 
tension  of  the  conjunctiva  covering  the  sclerotica. 
Having  ascertained  this,  he  did  not  fail  to  resort 
to  means  calculated  to  relieve  without  delay  the 
tension  of  the  conjunctiva  in  this  state  of  chemqsis, 
and,  for  this  purpose,  he  tried  the  effect  of  a free' 
division  of  it,  made  with  due  regard  to  the  course 
of  its  principal  blood-vessels.  His  plan  consisted 
in  raising  and  securing  the  upper  eyelid,  as  in  the 
operation  for  extraction  of  a cataract,  and  in  then 
making  free  incisions  into  the  sclerotic  portion  of 
the  conjunctiva,  and  the  subjacent  loaded  cel- 
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lular  membrane,  without  injury  to  any  other  tex- 
ture. He  deems  it  essential  that  the  incisions  ex- 
tend close  to  the  margin  of  the  cornea,  where 
the  tension  and  pressure  are  the  greatest,  and  that 
the  direction  of  the  wounds  correspond  to  the  in- 
tervals between  the  insertions  of  the  recti  muscles, 
so  that  the  principal  vessels  of  the  scletoric  con- 
junctiva may  not  be  injured.  Mr.  Tyrrell  recog- 
nises an  analogy  between  this  practice  and  that  of 
making  incisions  for  the  relief  of  severe  phleg- 
monous inflammation  of  the  cellular  tissue  in  other 
parts,  where  he  has  often  seen  gangrene  arrested 
bv  making  incisions  through  the  skin  and  loaded 
cellular  membrane,  so  as  to  relieve  the  tension 
and  pressure  which  were  impeding  the  circulation. 
Mr.  Tyrrell’s  plan  differs  essentially  from  the  old 
one,  in  which  the  incisions  in  the  conjunctiva,  for 
the  relief  of  chemosis,  were  made  in  a direction 
corresponding  to  the  margin  of  the  cornea,  and 
frequently  extended  completely  around  it ; where- 
by vessels  passing  to  the  corneal  portion  of  the 
conjunctiva  must  have  been  in  a great  measure, 
if  not  entirely,  divided,  and  the  supply  of  blood  to 
that  texture  and  the  cornea  more  or  less  cut  off. 
(See  Med.  Chir.  Trans,  vol.  xxi.  p.  414,  &c.)  In 
University  College  Hospital,  the  practice  has  been 
tried  with  success  ; and  my  colleague  Mr.  Quain, 
who  has  resorted  to  it  in  various  instances,  makes 
the  most  favourable  report  to  me  of  its  results. 
I feel  disposed,  therefore,  to  look  upon  it  as  an 
improvement  which  reflects  considerable  credit  on 
the  gentleman  who  is  the  author  of  it,  and  who 
has  given  a very  scientific  account  of  the  prin- 
ciples on  which  its  usefulness  is  founded. 

- VARICOCELE,  and  VEINS,  VARICOUS. 
To  the  information  contained  under  these  heads, 
I deem  it  right  to  add  the  following  more  particu- 
lar statements  on  certain  points  : — 

“ Breschet’s  plan  of  pinching  the  veins,  whether 
of  the  cord,  or  of  the  extremities,  by  forceps  con- 
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structed  for  the  purpose,  has  frequently  answered, 
and  has  not  often  been  followed  by  the  severe  and 
dangerous  symptoms  of  phlebitis.  The  parts  in- 
cluded in  the  forceps,  not  excepting  even  the  vein 
itself,  having  sloughed,  the  ulcer  heals.  M. 
Sanson  has  constructed  forceps  for  the  same  pur- 
pose, with  blades  so  broad,  that  he  keeps  the 
sides  of  the  veins  in  contact  for  the  extent  of 
nearly  an  inch.  It  is  said  to  be  not  absolutely 
necessary  that  the  vein  should  be  included  be- 
tween the  blades  of  the  instrument,  nor  that  adhe- 
sive inflammation  should  arise.  It  is  sufficient 
that  the  vein  be  compressed,  so  as  to  stop  the 
course  of  the  blood,  when  a clot  forms,  which  is 
subsequently  absorbed,  leading  to  obliteration  of 
the  cavity  of  the  vessel.”  (/.  C.  Crosse .) 

The  passing  of  needles  through  the  varicous  vein, 
after  the  ingenious  manner,  first  practised  by  Mr. 
Benjamin  Phillips,  for  the  obliteration  of  arteries, 
has  been  recently  tried  by  Lallemant,  Davat,  and 
Velpeau.  The  last  has  also  passed  needles  beneath 
the  vein,  and  twisted  a ligature  circularly,  or  in 
the  direction  of  the  fig.  8.  under  the  projecting 
ends  of  each  needle,  so  as  to  compress  the  vein. 
Mr.  Crosse  has  likewise  tried  this  plan,  and,  al- 
though there  was  suppuration  in  the  cellular  sub- 
stance, neither  general  fever,  nor  phlebitis  arose, 
the  patient  being  quickly  cured  of  a troublesome 
ulcer,  and  the  dilated  vein  restored,  or  obliterated. 
In  University  College  Hospital,  Mr.  Liston  follows 
the  same  practice,  with  the  improvement  of  with- 
drawing the  pins  at  the  end  of  about  forty-eight 
hours,  whereby  the  sloughing  and  ulceration,  pro- 
duced by  the  pins  being  left  to  make  their  way 
out,  as  exemplified  in  the  method  adopted  by  the 
above-mentioned  practitioners,  are  completely 
avoided.  I consider  this  practice,  as  modified  by 
Mr.  Liston,  to  be,  upon  the  whole,  one  of  the  best 
and  safest  plans  for  the  obliteration  of  the  channel 
of  a vein. 
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Abdomen.  The  Belly.  If  the  pelvis  be 
reckoned  as  part  of  the  abdomen,  the  latter  may 
be  said  to  extend  from  the  diaphragm,  which  forms 
its  upper  boundary,  down  to  the  levatores  ani,  and, 
from  the  transversales  muscles  in  front,  to  the 
spine,  quadrati  lumborum,  and  iliaci  behind. 
Thus  comprehensively  viewed,  the  abdomen  ap- 
pears to  contain  and  protect  all  the  organs  of 
digestion  situated  below  the  oesophagus,  together 
with  the  urinary  and  internal  organs  of  generation. 
However,  when  a surgeon  speaks  of  the  cavity  of 
the  abdomen,  he  generally  means  the  space  in- 

> eluded  within  the  great  sac  of  the  peritonaeum, 

! and,  with  this  restriction,  neither  the  kidneys  nor 
I the  pelvic  viscera  are  strictly  within  the  abdomen. 
| Anatomists  divide  the  abdomen  into  different 

regions,  the  terms  allotted  to  which  are  so  frequent 
i in  the  language  of  surgery,  that  some  account  of 
l them  in  this  Dictionary  seems  indispensable.  In 
! fact,  without  the  knowledge  of  them,  the  patholo- 
} gist  can  neither  direct  his  inquiries  with  precision, 
i nor  communicate  clearly  the  results  of  his  investi- 
l gations  to  others.  (See  Dr.  Quoin’ s Anatomy. 

[ p.  583.  ed.  2.)  The  middle  of  the  upper  part  of 
1 the  abdomen  from  the  ensiform  cartilage  down  to 
f a line  drawn  directly  across,  from  the  greatest  con- 
I vexity  of  the  cartilages  of  the  ribs  on  one  side  to 
i the  greatest  convexity  of  the  cartilages  of  the  ribs 

> on  the  other,  is  called  the  epigastric  region.  The 
? spaces  at  the  sides  of  the  epigastric  region  are 
i termed  the  right  and  left  hypochondria , or  hypo- 
D chondriac  regions.  The  umbilical  region  extends 

from  the  navel  upwards  to  the  line  forming  the 
jl  lower  boundary  of  the  epigastric  region,  and  down- 
jf  wards  to  a line  drawn  across  from  one  anterior 
superior  spinous  process  of  the  ilium  to  the  other. 
The  middle  space,  below  the  last  line,  down  to  the 
ij  os  pubis,  is  named  the  hypogastric  region.  The 
jj  part  of  the  abdomen,  situated  on  the  outside  of  the 
I umbilical  region  to  the  right  and  left,  or  externally 
| and  posteriorly,  with  respect  to  the  perpendicular 
i lines,  drawn  on  each  side  from  the  greatest  con- 
vexity of  the  cartilage  of  the  seventh  true  rib,  is 
I termed  the  lumbar  region  or  loin.  On  each  side 
| of  the  hypogastric  region  is  situated  the  inguinal 
f region,  or  groin,  with  the  iliac  fossa.  The  epigas- 
trie  region  contains  the  middle  part  and  the  pyloric 
extremity  of  the  stomach,  the  left  lobe  of  the  liver, 
the  hepatic  vessels,  the  lohulus  spigelii,  the  pan- 

r creas,  the  coeliac  axis,  the  semilunar  ganglia,  the 
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aorta,  the  vena  cava,  and  the  crura  of  the  dia- 
phragm. The  left  hypochondrium  contains  the 
large  end  of  the  stomach,  the  spleen  and  narrow 
extremity  of  the  pancreas,  part  of  the  colon,  the 
renal  capsule,  and  the  upper  portion  of  the  kidney. 
The  right  hypochondrium  contains  the  right  lobe 
of  the  liver,  the  gall-bladder,  part  of  the  duodenum, 
some  of  the  ascending  colon,  the  renal  capsule, 
and  upper  portion  of  the  kidney.  The  right 
lumbar  region  contains  the  ascending  colon,  the 
lower  half  of  the  kidney,  and  part  of  the  jejunum. 
The  left  contains  the  descending  colon,  the  lower 
half  of  the  kidney,  and  part  of  the  jejunum.  In 
the  hypogastric  region  are  the  convolutions  of  the 
ilium,  the  bladder  in  children,  and,  in  adults,  both 
the  bladder  and  the  uterus,  if  distended.  The 
right  iliac  fossa  contains  the  coecum,  the  ureter, 
and  spermatic  vessels,  and  the  left  iliac  fossa,  the 
sigmoid  flexure  of  the  colon,  the  ureter,  and  the 
spermatic  vessels. 

Although  the  upper  boundaries  of  the  abdomen 
are  completely  determined  internally  by  the 
diaphragm,  they  remain  quite  undefined  externally. 
The  diaphragm  being  a moveable  partition  between 
the  chest  and  the  abdomen,  alternately  ascending 
and  descending  in  respiration,  must  by  such 
changes  have  the  effect  of  occasioning  a corre- 
spondent enlargement  or  diminution  of  one  of 
these  cavities  at  the  expense  of  the  other.  Without 
attention  to  this  fact,  mistakes  in  diagnosis  would 
be  very  frequent.  A sword,  entering  at  the  same 
point,  and  in  the  same  direction,  may  penetrate 
the  thorax,  or  the  abdomen,  or  both  cavities,  ac- 
cording to  the  position  of  the  diaphragm  at  the 
moment  of  the  injury. 

The  functions  of  the  abdomen  essentially  re- 
quire that  its  capacity  should  be  continually  vary- 
ing ; and  had  its  cavity  been  circumscribed  by  an 
osseous  case,  like  that  of  the  cranium,  or  by  a 
construction  like  that  of  the  parietes  of  the  chest, 
such  an  arrangement  would  have  been  totally  in- 
compatible with  the  offices  of  the  abdominal  vis- 
cera. So  convinced  is  Cruveilhier  of  the  facility 
with  which  the  abdomen  accommodates  itself  to 
the  varying  quantity  of  its  contents,  that  he  re- 
gards the  doctrine  as  perfectly  erroneous  which 
refers  the  irreducible  state  of  some  herniae  to  insuf- 
ficiency of  space  within  the  peritonaeum.  “ What,” 
says  he,  “ can  we  suppose  a cavity  incapable  of 
receiving  the  bowels  again,  which  will  allow  of 
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eight  or  ten  pounds  of  victuals  and  drink  being 
suddenly  introduced  into  it  ? and  which,  in 
tympanites,  often  becomes  distended  in  a short 
time  to  twice  or  thrice  its  natural  dimensions'?” 
According  to  the  judgment  of  this  distinguished 
pathologist,  the  obstacle  to  reduction  depends 
either  upon  adhesions,  or  a disproportion  between 
the  viscera  and  the  passage  through  which  they 
protrude,  arising  from  hypertrophy  of  the  omen- 
tum, or  mesentery  ; or  the  altered  relations  of  the 
peritonaeum,  drawn  down  by  the  displaced  intes- 
tines. But  though  this  explanation,  so  far  as  it 
goes,  seems  correct  with  reference  to  the  causes 
of  the  impossibility  of  reduction,  Cruveilhier’s 
view  should  not  lead  us  to  forget,  that  certain  cases 
every  now  and  then  present  themselves  where  the 
viscera  admit  of  reduction ; but  their  return  into 
the  abdomen  is  followed  by  so  much  pain  and  in- 
disposition, that  the  plan  of  keeping  them  there  is 
unavoidably  renounced. 

In  the  treatment  of  several  diseases  and  inju- 
ries of  the  abdomen,  the  surgeon  cannot  proceed 
one  step  with  safety  to  his  patient  without  the  light 
of  anatomy.  Hernia,  wounds,  paracentesis,  ab- 
scesses, are  all  so  many  cases  where  a surgeon, 
deficient  in  anatomical  knowledge,  would  be  likely 
to  adopt  very  inefficient  measures,  or  commit  the 
most  fatal  mistakes.  A surgeon,  acquainted  with 
the  structure  and  extent  of  the  sheath  of  the  rec- 
tus, would  have  no  difficulty  in  selecting  the  most 
advantageous  place  for  the  puncture,  when  matter 
collects  within  that  investment  of  the  muscle ; 
and  the  practitioner,  aware  of  the  exact  course  of 
the  epigastric  artery,  would  never  run  any  risk  of 
wounding  it  either  in  tapping  a dropsical  patient, 
attempting  to  take  up  the  external  iliac  artery,  or 
dividing  the  stricture  in  inguinal  and  crural 
hernise. 

On  being  first  consulted,  surgeons,  as  well  as 
physicians,  too  often  neglect  to  institute  a careful 
examination  of  the  external  parts  of  the  body. 
Thus,  either  from  carelessness  or  mistaken  deli- 
cacy, they  deprive  themselves  of  the  most  simple, 
ready,  and  sure  means  of  recognising  the  nature 
of  the  patient’s  complaint.  Some  diseases  of  the 
chest  and  abdomen  are  strikingly  expressed  on  the 
surface ; either  in  a permanent  change  of  confi- 
guration, or  in  a temporary  alteration  of  the  na- 
tural movements,  or  both.  ( Forbes , in  Cyclop , of 
Tract.  Med..,  art.  Abdomen,  Exploration  of.) 
When  obstinate  constipation,  great  pain,  nausea, 
and  vomiting  occur,  let  the  surgeon  always  be 
sure,  that  these  symptoms  are  not  dependent  upon 
hernia,  the  usual  situations  of  which  should  be 
carefully  explored.  The  methods  of  exploring 
the  abdominal  regions  are  three,  viz.  inspection, 
manual  examination,  or  palpitation,  as  it  is  termed, 
and  percussion.  The  assistance  of  the  sight  and 
touch  alone  is  not  what  the  practitioner  should 
always  be  content  with ; for  as  there  is  more  or 
less  gas  within  the  alimentary  canal,  and  consider- 
able arterial  trunks  pervade  the  abdomen,  the 
sense  of  hearing  may  be  exerted  with  as  much 
success  in  the  investigation  of  diseases  of  this  part 
of  the  body,  as  in  that  of  diseases  of  the  chest. 
The  parietes  of  the  abdomen  being  capable  of  re- 
laxation, the  viscera  may  be  felt  directly  through 
them  ; and,  as  Cruveilhier  justly  remarks,  this 
is  the  only  visceral  cavity  admitting  of  such  ex- 
ploration. Frequently,  by  means  of  palpation, 
tender,  enlarged,  or  indurated  points  may  be  de- 


tected. In  the  first  instance,  however,  a careful 
inspection  of  the  surface  of  the  abdomen  should 
always  be  made.  The  practitioner  should  con- 
sider whether  it  is  more  bulky,  or  of  less  size,  than 
natural.  Swelling  and  tension,  combined  with  pain, 
and  a small  frequent  pulse,  characterise  acute  pe- 
ritonitis. In  some  cases,  a circumscribed  swelling 
points  out  the  seat  of  the  disease  — the  organ  af- 
fected. How  essential  the  knowledge  of  the  va- 
rious regions  of  the  abdomen,  and  of  the  contents 
of  each  of  them,  will  here  be  for  the  formation  of 
a correct  opinion,  must  be  sufficiently  manifest. 
In  pregnancy,  retention  of  urine,  and  encysted 
dropsy,  the  swelling  has  an  oval,  or  protuberant 
form  5 in  ascites,  a broader,  more  expanded  shape. 
In  lead  colic,  the  parietes  of  the  abdomen  seem 
retracted,  or  drawn  inwards.  When  palpation  is 
instituted,  the  abdominal  muscles  should  be  re- 
laxed, and  the  patient’s  mind  diverted  from  his 
case.  The  pressure  should  be  made  gently  and 
gradually  ; for  when  it  is  too  forcible  and  abrupt, 
the  examiner’s  touch  is  confused,  the  patient  is  put 
to  pain,  and  his  muscles  contract.  According  to 
Cruveilhier,  it  has  even  been  known  to  occasion 
the  death  of  children  by  lacerating  the  liver,  or 
the  spleen  in  a state  of  enlargement.  In  fact, 
this  rude  mode  of  palpation  conveys  to  the  sur- 
geon no  information  which  can  be  relied  upon; 
for  the  uneasiness,  or  pain  experienced,  or  the 
change  of  countenance,  may  be  more  owing 
to  the  roughness  or  force  of  the  pressure,  than  to 
any  disease  in  the  region  of  the  abdomen  subjected 
to  examination.  In  certain  cases,  like  ascites,  the 
exploration  should  be  made,  if  possible,  while  the 
patient  is  standing  up,  because,  in  this  position, 
the  fluid  gravitates  and  renders  the  parietes  of  the 
abdomen  tense,  so  that  the  fluid  is  more  plainly 
distinguished. 

The  presence  of  gas,  or  liquids,  may  be  de- 
tected by  percussion ; that  of  liquids,  or  any 
foreign  body,  being  made  manifest  by  the  dull 
dead  sound,  and  the  perception  of  fluctuation  by 
the  hand  applied  to  the  point  opposite  that  which 
receives  the  percussion. 

In  diseases  and  injuries  of  the  abdomen,  the 
diagnosis  is  often  attended  with  considerable  ob- 
scurity. It  might  be  supposed,  that  as  the  soft 
and  yielding  parietes  of  this  cavity  facilitate  the 
manual  examination  of  its  viscera,  the  detection 
of  any  painful  point  about  them,  and  the  slightest 
change  of  .their  shape  or  volume,  nothing  would 
be  more  easy,  than  to  trace  disease  in  this  part  of 
the  body  through  its  different  stages  with  great 
precision.  But,  as  Cruveilhier  remarks,  this  is 
far  from  being  the  fact.  The  vast  number  of  or- 
gans contained  in  the  abdomen,  their  great  move- 
ableness, the  frequency  of  their  displacement,  the 
multitude  of  their  diseases,  the  particular  character 
of  their  vitality,  which  sometimes  lets  them  attain 
a very  serious  state  of  disease,  unattended  by  any 
urgent  pain  ; and  lastly,  the  difference  of  thick- 
ness of  the  parietes  of  the  abdomen  in  different 
individuals,  are  undoubtedly  the  circumstances 
accounting  for  the  frequent  difficulty  in  the  diag- 
nosis. In  surgical,  as  well  as  in  medical  cases, 
the  same  uncertainty  is  experienced.  Thus  punc- 
tured wounds  of  the  abdomen  are  treated  on 
general  principles,  because  the  practitioner  seldom 
knows  exactly  what  viscera  are  injured.  The 
same  observation  is  applicable  to  contusions  of  the 
abdomen.  A man  who  had  a hernia  received  the 
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kick  of  a mule  on  the  belly : severe  colic  and 
vomiting  ensued  ; several  surgeons  believed  that 
these  symptoms  arose  from  the  hernia  being  stran- 
gulated, and  recommended  an  operation.  Cru- 
veilhier  objected  to  this  proposal,  which,  however, 
was  carried  into  execution : the  patient  died,  and  on 
opening  the  body,  the  small  intestine  was  found  torn 
completely  across.  In  the  North  London  Hos- 
pital a young  man  died  this  spring  (1836),  from 
the  kick  of  a horse  on  the  abdomen.  During  the 
four  or  five  days  which  he  lived  after  the  accident, 
he  frequently  vomited,  and  the  belly  became  con- 
siderably swollen.  Effusion  of  blood,  or  of  the 
intestinal  contents,  was  foretold ; but,  until  the 
post  mortem  examination  took  place,  the  exact  na- 
ture of  the  injury  remained  doubtful.  A laceration 
of  the  small  intestine  was  then  detected,  attended 
' with  effusion  of  its  contents.  The  man  died  of 
peritoneal  inflammation. 

Abdomen,  Abscesses  of  the,  may  take  place  either 
in  its  cavity  or  its  parietes,  and  may  be  acute  or 
chronic.  In  fatal  examples  of  peritonitis,  a sero- 
purulent  fluid  is  often  found  in  the  cavity  of  the 
abdomen.  In  some  instances,  the  pus  is  circum- 
scribed by  adhesions,  which  are  produced  by  coag- 
ulable  lymph,  and  separate  the  abscess  from  the 
rest  of  the  general  cavity  of  the  peritonaeum.  In 
other  cases,  purulent  effusion  in  the  abdomen  is  the 
consequence  of  the  bursting  of  an  abcess  of  some 
of  the  viscera,  or  of  perforation  of  the  small  in- 
testine by  ulceration. 

Chronic  tumours  of  the  mesentery,  which,  in 
scrofulous  children,  sometimes  terminate  in  sup- 
puration, diseases  of  the  ovary,  and  other  abdo- 
minal viscera,  bringing  on  the  formation  of  mat- 
ter, may  be  followed  by  purulent  extravasation. 
Dr.  Seymour,  in  his  work  on  Diseases  of  the 
Ovaries,  relates  the  case  of  a young  woman,  who, 
after  suffering  hectic  fever,  the  cause  of  which  was 
not  apparent,  suddenly  complained  of  acute  pain 
in  the  abdomen,  and  in  a few  hours  expired.  On 
opening  the  body,  a large  quantity  of  pus  was 
found  effused  in  the  peritoneal  cavity  from  an 
abscess  of  the  right  ovary.  Dr.  Tweedie  met  with 
an  ovarial  abscess  of  the  size  of  an  orange,  where 
the  prominent  symptoms  were  incontrollable  vomit- 
ing and  sympathetic  fever.  (Cyclop,  of  Pract. 
Med.  art.  Abscess.)  I have  seen  several  instances 
of  ovarial  cysts,  which  had  become  inflamed  after 
tapping,  and  secreted  a puriform  fluid.  A woman 
had  an  ovarial  tumour,  supposed  to  be  an  ovarial 
dropsy.  After  death,  the  cyst  was  found  to  con- 
tain twenty  pints  of  well-formed  pus.  (North 
Amer.  Med.  Journ.  1826.) 

Occasionally,  however,  salutary  adhesions  are 
produced  between  the  viscera,  and  ulceration  taking 
place,  an  outlet  is  obtained  for  the  matter  through 
the  bladder,  anus,  or  vagina.  Thus  in  the  case  of 
a woman,  who  had  had  for  a long  while  pains  in 
the  right  lumbar  region,  supposed  to  proceed  from 
suppuration  of  the  kidney,  because  pus  was  voided 
with  the  urine,  the  right  kidney  was  found  after 
death  in  the  natural  state ; but  there  was  an 
abscess  in  the  right  ovary,  which  was  adherent  to 
the  bladder,  into  which  the  pus  had  passed  through 
an  ulcerated  communication.  In  another  patient, 
who  had  voided  pus  by  the  anus,  the  right  kidney 
was  suppurated,  and  adherent  to  the  colon,  with 
which  it  communicated  by  a preternatural  aperture. 
Eor  many  years,  a woman  had  a hard  tumour  of 
considerable  size  in  the  abdomen ; at  length,  the 


3 

pain  of  it  became  intolerable ; and  just  at  the 
moment  when  her  death  was  apprehended,  an  im- 
mense quantity  of  pus  was  suddenly  discharged 
from  the  vagina.  The  pain  abated ; the  swelling 
of  the  belly  subsided  ; merely  the  remains  of  the 
induration  were  now  perceptible ; and  the  woman’s 
health  was  perfectly  re-established.  (See  Lassus 
Pathologie  Chir.  t.  i.  p.  138.) 

In  one  case,  an  abscess  communicated  with  the 
coecum,  to  which  and  the  parietes  of  the  abdomen, 
the  omentum  had  become  firmly  adherent.  In 
this  manner,  a circumscribed  cavity  was  formed, 
containing  ill-conditioned  pus,  and  three  or  four 
seeds  of  fruit,  covered  by  earthy  incrustation. 
(Abercrombie  on  Dis.  of  the  Stomach,  fyc.  p.  338.) 

Abscesses  of  the  liver  are  more  common  in  hot 
than  temperate  climates.  Frequently,  the  liver 
becomes  adherent  to  the  neighbouring  parts,  and 
then  the  matter  may  be  discharged  through  the 
parietes  of  the  abdomen,  or  into  the  colon,  stomach, 
duodenum,  or  gall-bladder ; from  which  latter  the 
pus  may  descend  by  the  biliary  duct  into  the 
bowels,  and  be  discharged  per  anum,  an  instance 
of  which  is  recorded  by  Malpighi.  Abscesses  of 
the  liver  have  been  known  to  make  their  way 
through  the  diaphragm  into  the  pleura,  or  into  the 
air  cells  of  the  lungs,  so  that  the  pus  was  coughed 
up.  Andral  refers  to  one  case,  where  an  abscess 
of  the  liver  communicated  with  the  vena  cava, 
and  to  another,  where  it  burst  into  the  pericar- 
dium. (Anat.  Pathol,  t.  ii.  p.  601.)  At  the  re- 
quest of  the  late  Dr.  Pinckard,  I examined  the 
body  of  a woman,  in  whose  liver  there  were  nearly 
three  pints  of  pus  ; the  case  was  remarkable  on 
account  of  the  gall-bladder  having  been  annihilated, 
with  the  exception  of  a trivial  portion  of  its  fundus, 
which  is  now  in  my  possession. 

The  kidney  may  be  the  seat  of  acute  or  chronic 
abscess.  Sometimes  the  quantity  of  matter  is 
small,  and  the  texture  of  the  organ  but  little 
changed.  In  other  examples,  the  suppuration  may 
be  so  copious  that  none  of  the  original  structure  of 
the  kidney  is  left,  excepting  its  capsular  invest- 
ment, which  is  expanded  into  a cyst  of  considerable 
size,  and  filled  with  pus.  I attended  with  Mr. 
Baker,  of  Staines,  an  old  man,  who  had  symptoms 
somewhat  like  those  of  stone,  and  one  of  whose 
kidneys  was  found  after  death  converted  into 
a cyst  containing  about  a pint  of  purulent  fluid. 
As  Andral  observes,  renal  abscesses  are  some- 
times so  large,  that  they  may  be  felt  through 
the  parietes  of  the  abdomen.  (Anat.  Pathol,  t.  ii. 
p.  633.) 

Abscesses  of  the  kidney  may  burst  in  the  loins, 
or  make  their  way  into  the  peritoneum,  the  ureter, 
or  the  colon. 

Abscesses  between  the  peritoneum  and  abdo- 
minal muscles,  or  between  the  layers  of  these 
muscles,  or  under  the  integuments  of  the  ab- 
domen, are  attended  with  considerable  variety, 
according  as  they  happen  to  be  chronic,  or  acute  ; 
circumscribed,  or  diffused  ; small,  or  extensive. 
Those  of  the  acute  or  phlegmonous  kind,  from  stabs 
and  contusions,  are  noticed  in  the  article  Wounds. 
As  for  chronic  abscesses  of  the  parietes  of  the  abdo- 
men, they  should  be  opened  in  an  early  stage. 

Hard  indigestible  substances,  after  being  swal- 
lowed, are  not  unfrequently  discharged  from  ab- 
scesses in  some  of  the  abdominal  regions.  (See 
De  La  Grange,  in  Museum  der  Heilkunde,  b.  iv. 
p.  154.:  a fish-bone,  which  had  been  swallowed, 
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found  in  the  abscess ; Petit,  Traitd  de  Mai.  Chir. 
t.  ii.  p.  226. ; an  awl,  without  a handle,  extracted 
from  an  abscess  of  the  abdomen;  and  many  other 
analogous  cases.) 

Encysted  tumours  are  occasionally  formed  be- 
tween the  peritoneum  and  abdominal  muscles,  and 
attain  an  immense  size,  before  they  burst.;  a re- 
markable specimen  of  which  is  described  by  Gooch, 
(Chir.  Works,  vol.  ii.  p.  144,  &c.  8vq.  Lond. 
1792.)  In  this  case,  the  spontaneous  opening  in 
the  navel  was  enlarged  with  caustic,  and  the  cyst 
extracted ; but,  before  a cure  could  be  effected,  it 
became  necessary  to  make  a depending  opening, 
and  introduce  a seton. 

Abdomen,  Pulsations  in  the.  From  the  article 
Aneurism,  the  reader  will  understand,  that,  though 
it  be  the  common  nature  of  this  disease  to  be  at- 
tended with  throbbing,  it  is  not  every  pulsating 
tumour  that  is  an  aneurism.  The  cases,  usually 
called  abdominal  or  epigastric  pulsations,  often 
furnish  a proof  of  the  correctness  of  the  preceding 
remark.  The  authors,  who  have  treated  of  the 
latter  affection  with  the  greatest  discrimination,  are 
Dr.  Albers,  of  Bremen,  and  Mr.  Allan  Burns,  of 
Glasgow,  two  gentlemen,  whose  high  reputation 
and  useful  labours  will  long  survive  the  termina- 
tion of  their  meritorious  lives.  Some  of  the  puls- 
ations, here  referred  to,  are  the  consequence  of 
organic  disease,  and  capable  of  demonstration  by 
dissection ; while  the  rest  are  not  attended  with 
any  such  appearance,  and  have  therefore  been  re- 
garded as  nervous.  The  pulsation  is  not  always 
produced  by  the  impulse  communicated  to  a solid 
tumour,  or  substance  between  the  hand  and  the 
artery,  but  was  conceived’  by  Mr.  Burns  to  be 
sometimes  dependent  on  a nervous  affection  of  the 
vessel  itself.  (On  Diseases  of  the  Heart,  p.  263.) 
Hippocrates  refers  to  three  patients,  affected 
with  extraordinary  pulsations  in  the  abdomen.  As 
one  of  these  cases  seemed  to  depend  upon  ob- 
structed menses,  it  was  probably  not  the  result  of 
any  organic  disease.  (Hippocratis  Opera  Omnia, 
ex  edit.  Fwsii.  Francof.  1621.  lib.  v.  sect.  7. 
p.  1144.)  In  order  to  remove  a difficulty  in  be- 
lieving, how  an  artery,  not  affected  with  aneurismal 
enlargement,  can  communicate  to  the  superincum- 
bent parts  such  movements  as  are  frequently  re- 
marked in  cases  of  abdominal  pulsations,  a fact 
pointed  out  by  Mr.  Hunter  should  be  remembered : 
in  speaking  of  the  actual  dilatation  of  an  artery,  he 
says,  that  when  the  vessel  is  “ covered  by  the  in- 
teguments, the  apparent  effect  is  much  greater 
than  it  really  is  in  the  artery  itself ; for,  in  laying 
such  an  artery  bare,  the  nearer  we  come  to  it,  the 
less  visible  is  its  pulsation ; and  when  laid  bai'e, 
its  motion  is  hardly  to  be  either  felt  or  seen.” 
(On  the  Blood,  &;c.  p.  175.  4to.  Lond.  1794.) 
And  this  observation  will  apply  to  all  tumours  and 
indurations  situated  over  a large  artery.  In  the 
epigastric  region  of  a certain  patient,  Taberranus 
felt  not  only  a pulsation,  but  a tumour  as  large  as 
the  fist,  with  all  the  other  usual  symptoms  of  an 
aneurism.  On  opening  the  body  after  death,  he 
was  therefore  surprised  to  find,  instead  of  this 
disease,  a considerable  scirrhous  tumour  in  the 
middle  of  the  mesentery,  so  closely  connected  to 
the  large  vessels,  as  to  compress  the  aorta,  by  the 
pulsations  of  which  it  had  been  lifted  up.  (Obs. 
Anat.  ed.  2.  No.  9.) 

Mr.  Loudon,  of  Leamington,  sent  me  the  par- 
ticulars of  a case,  where  the  pulsations  of  the  aorta 


against  a diseased  liver,  extending  across  the 
epigastrium,  and  occasioning  a well-defined  tumour 
at  the  pit  of  the  stomach,  had  been  mistaken  by 
several  practitioners  for  an  aneurism  of  the  aorta, 
which  vessel  was  found  after  death  perfectly  sound. 

I once  visited  with  Mr.  Miller,  of  Keppel 
Street,  a thin  old  man  for  retention  of  urine,  where 
the  tumour,  formed  by  distended  bladder  above 
the  pubes,  was  attended  with  regular  and  strong 
pulsations,  corresponding  to  those  of  the  arteries. 
I am  not  aware,  that  any  similar  case  is  upon 
record. 

With  regard  to  pulsations  in  the  left  hypochon- 
drium,  Bonetus  cites  several  cases,  the  tenour  of 
which  is  to  prove,  that  the  coeliac  artery  and 
mesenteric  vessels  must  have  been  affected,  as  they 
were  found  after  death  dilated  and  filled  with  black 
blood.  (Sepulchretum  Anatomicum,  lib.  i.  sect.  9. 
Obs.  9,  25,  27,  30,  38,  42,  44,  45,  and  46.)  The 
conjecture  of  Bonetus  and  others,  however,  re- 
specting the  frequency  of  abdominal  pulsations 
from  dilatation  of  the  coeliac  and  mesenteric 
arteries,  by  no  means  coincides  with  the  results  of 
modern  observations.  Mr.  Wilson,  whose  dissec- 
tions were  numerous,  met  with  only  one  instance 
of  true  aneurism,  affecting  any  of  the  branches  of 
the  aorta,  distributed  to  the  abdominal  viscera. 
This  was  an  aneurism  of  the  left  branch  of  the 
hepatic  artery.  (Lectures  on  the  Blood,  and  on  the 
Anatomy,  Physiology,  and  Surgical  Pathology  of 
the  Vascular  System,  fyc.  p.  379.  8vo.  LomL  1819.) 
Bontius  was  present  at  the  opening  of  an  inhabit- 
ant of  Batavia  who  had  been  afflicted  three  years 
with  a disease,  the  exact  nature  of  which  could 
never  be  made  out  during  life.  When  the  hand 
was  applied  above  or  below  the  navel,  a pulsation 
was  felt  like  that  of  the  heart,  or  an  artery,  and  as 
forcible  as  the  motion  of  a child  in  the  womb.  It 
was  synchronous  to  the  pulsation  of  the  heart  and 
arteries.  Hence,  Bontius  concluded  that  the  case 
was  owing  to  some  affection  of  the  heart.  The 
vena  cava,  instead  of  containing  blood,  was  filled 
with  a medullary  substance,  which  pressing  against 
the  aorta,  is  supposed  to  have  excited  the  extraor- 
dinary pulsations  in  that  vessel.  The  heart  was 
unusually  dilated,  and  flabby.  The  two  ventricles 
were  very  large,  and  filled  with  dark  coloured 
blood.  The  liver  was  of  nearly  twice  its  natural 
size.  The  gall-bladder  resembled  that  of  a bullock, 
and  was  filled  with  viscid  bile.  (Jacobi  Bontii  de 
Medicind  Indorum,  libri  iv..  Lugd.  1718.  Obs.  8. 

p.  101.) 

A case  is  recorded  by  Burggraf,  entitled,  “ Diu- 
turna,  magna,  et  valde  molesta  pulsatio  in  epi- 
gastrio.”  (Vid.  Acta  Natur.  Cur.  Norimb.  1740, 
vol.i.  Obs.  131.)  Burggraf  suspected  that  the  pul- 
sation was  caused  by  a dilatation  of  that  consi- 
derable branch  of  the  inferior  mesenteric  artery, 
which  inosculates  with  the  branch  of  the  superior 
mesenteric.  This  idea,  however,  could  not  have 
been  correct,  as  the  patient  was  cured  by  taking, 
every  morning  and  evening,  half  a drachm  of  a 
mass  composed  of  equal  parts  of  gum  ammoniac, 
extr.  centaur,  minor,  and  V enice  soap. 

In  an  example  recorded  by  Stork,  the  symp- 
toms arose  from  disease  of  the  pancreas,  which 
weighed  thirteen  pounds,  and  contained  a large 
cyst  filled  with  lamellated  blood.  (Annus  Medicos, 
Vindob.  1760,  p.  245.) 

A man,  aged  60,  complained  of  pain  in  the  left 
side,  midway  between  the  umbilicus  and  crista  o f 
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the  ilium,  followed  by  emaciation,  weakness,  dis- 
tress of  countenance,  anorexia,  and  constipation. 
At  length,  a large  pulsating  tumour  was  discovered 
in  the  epigastric  region.  The  case  was  now  pro- 
nounced aneurism  of  the  abdominal  aorta.  There 
was  no  nausea  nor  vomiting,  except  a few  days  before 
death,  when  a quantity  of  fetid  blackish  fluid  was 
twice  or  thrice  voided.  No  fever.  The  swelling 
caused  a sense  of  constriction  rather  than  pain,  and 
the  throbbing  became  more  perceptible.  The 
pulse  was  feeble,  but  slow  and  regular.  After 
death,  the  stomach  was  found  adhering  to  the  liver, 
pancreas,  and  peritoneum  ; and  a cancerous  tumor 
occupied  its  internal  surface  from  the  duodenum 
to  the  insertion  of  the  oesophagus,  its  coats  being 
an  inch  thick.  The  surface  of  the  pancreas  was 
' also  diseased,  and  the  pylorus,  situated  in  the 
midst  of  the  cancerous  mass,  was  contracted  by 
the  thickening  of  the  parietes  of  the  stomach,  and 
obstructed  by  numerous  fungi.  The  liver  was 
large,  but  apparently  sound  ; the  spleen  small 
The  aorta,  the  caeliac  trunk,  and  its  branches  were 
quite  natural.  (See  Journ.  de  Med . par  Leroux, 
Oct.  1815.) 

Morgagni  describes  the  case  of  a woman,  44 
years  of  age,  who,  after  a suppression  of  the  menses 
for  some  months,  was  attacked  with  palpitations  in 
the  epigastrium.  Morgagni,  on  applying  his  hand 
to  the  part,  felt  a large  hard  body  moving  forcibly. 
At  first,  it  was  regarded  as  an  aneurism  in  the 
abdomen;  but,  as  there  were  no  similar  throbbings 
in  the  chest,  and  there  was  nothing  extraordinary 
in  the  pulse  at  the  wrists,  Morgagni  concluded 
that  the  movements  in  question  could  not  depend 
upon  the  heart.  Neither  did  he  take  the  disease 
for  an  aneurism,,  because  the  throbbings  did  not 
correspond  to  the  pulse.  Morgagni  considered  the 
case  as  an  hysteric  spasmodic  complaint,  ordered 
the  patient  to  be  bled,  and  the  following  day  the 
pulsations  ceased.  ( Morgagni , de  Sedibus  et  Cau- 
sis  Morborum,  t.  ii.  Epist.  39.  18.) 

Senac  has  spoken  of  these  abdominal  pulsations 
as  occurring  in  hypochondriacal  and  chlorotic  pa- 
tients ; and,  as  they  frequently  subside,  without 
leaving  any  vestige  behind,  he  sets  them  down  as 
nervous  affections.  ( Traite  des  Mai.  du  Coeur.) 
De  Kaen  had  under  his  care  a hypochondriacal 
patient,  affected  with  pulsations  in  the  abdomen ; 
which,  with  other  complaints,  were  dispelled  by 
means  of  brisk  opening  medicines.  (Heilungs  Me- 
thode,  ubersetzt  von  Plattner.  Leipz.  1782.  b.  ii. 

. s.  29.) 

Abdominal  pulsations  are  described  by  Zuliani, 
as  a symptom  of  hypochondriasis  and  hysteria. 
(De  Apoplexia,  Lips.  1790,  p.  79.)  They  also 
happen  in  certain  febrile  diseases.  ( Versuch  uber 
den  Pemphygus  und  das  Blasenfeber,  von  C.  G.  C. 
Braune.  Leipz.  1795.  s.  23. ; and  Dr.  R.  Jackson 
on  the  Fevers  of  Jamaica,  8vo.  Lond.  1791.) 

Thilenius  observed  a flatulence  of  the  stomach, 
which,  in  some  patients,  was  attended  with  pulsa- 
tions at  the  scrobiculus  cordis.  (Med.  Chir.  Be- 
merk.  Frankf.  1789.  s.  211— 217.  My  friend, 

I Mr.  Hodgson,  in  speaking  of  pulsations  in  the  epi- 
gastrium, which  are  not  the  consequence  of  organic 
disease,  and  occur  in  irritable  hypochondriac  sub- 
jects, states  his  opinion,  that,  in  some  instances, 
these  pulsations  are  a consequence  of  distension  of 
the  stomach  with  air,  which  is  thrown  against  the 
abdominal  muscles  by  the  pulsation  of  the  great 
f blood  vessels ; and  in  such  cases,  the  throbbing  is 


diminished  by  the  eructations.  (On  the  Diseases  of 
Arteries  and  Veins,  p.  96.) 

Dr.  Albers  details  some  cases  which  fell  under 
his  own  notice.  A young  woman,  whose  menses 
were  upon  her,  and  who  had  been  for  some  days 
constipated,  was  seized  with  frequent  fainting  fits 
and  febrile  symptoms,  occasionally  voiding  from  the 
bowels  a quantity  of  dark  matter,  each  evacuation 
of  which  was  followed  by  a swoon.  One  morning 
at  five  o’clock  Dr.  Albers  was  sent  for,  as  it  was 
feared  the  patient  was  about  to  die.  She  was  ex- 
tremely exhausted,  and  the  fainting  fits  followed 
each  other  with  hardly  any  intervals.  She  could 
just  say,  “I  feel  a throbbing  in  the  belly;” 
and  when  Dr.  Albers  applied  his  hand  to  the  part, 
he  felt  a violent  pulsation,  extending  from  the  en- 
siform  cartilage  down  to  about  the  bifurcation  of 
the  aorta.  The  action  of  the  heart  was  weaker 
than  natural ; the  pulse  at  the  wrist  very  small, 
but  not  quicker  than  it  had  been  on  the  preceding- 
day,  and  not  synchronous  to  the  throbbing  in  the 
abdomen.  Dr.  Albers  confesses  that,  at  first,  he 
took  the  case  for  an  aneurism.  Dr.  Meyerhoflf 
was  of  the  same  opinion.  Another  physician,  how- 
ever, Dr.  Weinholt,  entertained  doubts  of  the  com- 
plaint being  aneurismal,  saying,  that  he  recollected 
having  read  similar  cases  in  Morgagni.  These 
gentlemen  decided  to  persevere  in  the  employment 
of  opening  medicines  and  clysters,  combining  opium 
with  the  former.  Under  this  plan,  the  pulsations  in 
the  abdomen  and  tightness  of  the  chest  diminished 
in  a few  days.  The  stools  were  at  first  of  the 
colour  of  chocolate,  but  afterwards  resumed  their 
natural  appearance.  The  throbbings,  in  a weakened 
form,  however,  were  perceptible  for  six  weeks 
longer.  The  patient  at  length  got  quite  well,  and 
was  remaining  so  four  years  afterwards. 

A man,  about  40,  severely  afflicted  with  hypo- 
chondriasis, great  oppression  of  the  chest,  constipa- 
tion, and  tension  of  the  abdomen,  tendency  to 
fainting,  &c.,  complained  to  Dr.  Albers,  that  he 
felt  as  if  his  heart  had  fallen  down  into  his  belly, 
where  he  was  annoyed  with  an  incessant  throb- 
bing. Indeed,  when  Dr.  Albers,  examined  the 
abdominal  parietes,  he  could  feel  a very  strong 
pulsation,  and,  what  is  curious,  could  trace  it  not 
only  along  the  track  of  the  aorta,  but  in  the  course 
of  the  left  iliac  artery.  The  pulse  at  the  wrist, 
which  was  small,  frequent,  and  hard,  did  not  cor- 
respond with  the  abdominal  pulsations.  For  seve- 
ral days,  the  evacuations  from  the  bowels  had  been 
as  black  as  pitch.  After  the  employment  of  gentle 
purgatives  all  the  complaints  quickly  abated,  though 
the  throbbings  were  feebly  perceptible  for  nine 
months  afterwards. 

The  next  case,  which  Dr.  Albers  met  with,  is 
very  interesting.  A robust  sailor,  whose  bowels 
were  so  constipated,  that  hardly  the  strongest  pur- 
gative could  affect  them,  was  seized  with  constant 
pain  in  the  left  hypochondrium.  With  this  com- 
plaint were  soon  joined  great  pain  in  the  back,  and 
a sensation  as  if  something  alive  moved  about  in, 
the  belly  from  one  side  to  the  other,  and  thence 
extended  up  to  the  neck,  followed  by  the  vomiting 
of  a greenish  matter.  At  the  same  time,  he  felt  in 
the  left  side  a pulsation,  which  he  took  for  that  of 
the  heart,  and  which  continued  throughout  his  ill- 
ness. The  pulse  at  the  wrist  was  natural,  and 
synchronous  with  that  in  the  abdomen.  In  the 
beginning  of  the  disorder  the  patient  was  obliged 
to  sit  with  his  body  inclined  forward,  as  no  othey 
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posture  could  be  endured.  For  the  first  week, 
opening  medicines  afforded  so  much  relief,  that  he 
was  sometimes  quite  free  from  pain  for  six  or  eight 
hours.  After  a time,  a round  swelling  formed  in 
the  left  hypochondrium,  reached  to  the  navel,  and 
attained  with  incredible  quickness  the  size  of  a 
child’s  head.  Indeed,  it  could  now  be  traced  be- 
yond the  umbilicus  to  the  right  side.  The  motions 
were  quite  of  a dark  colour,  or  else  red  blood  and 
a puriform  matter  were  discharged.  Sometimes 
the  blood  voided  was  of  a bright  red  colour,  some- 
times it  was  dark,  coagulated,  and  mixed  with  bile. 
The  patient  was  at  length  worn  out  with  febrile 
symptoms,  and  died.  On  opening  the  body,  Dr. 
Albers  found  a swelling  in  the  middle  of  the 
mesentery,  the  texture  of  which  cannot  be  easily 
described,  and  the  circumference  of  which  was 
16  French  inches.  The  stomach  was  filled  with 
coagulated  blood.  The  spleen,  pancreas,  and  liver 
were  sound  ; but  the  gall-bladder  was  of  pro- 
digious size,  and  contained  thick  viscid  bile.  The 
coeliac  axis,  the  coronary  artery  of  the  stomach, 
and  the  mesenteric  artery  were  preternaturally 
dilated,  and  full  of  dark-coloured  blood.  Dr. 
Albers  speaks  of  them,  however,  only  as  being 
in  an  enlarged,  not  an  aneurismal  state ; and 
he  thought  it  highly  probable,  that  it  was  one  of 
these  vessels  by  which  the  pulsations  had  been  oc- 
casioned. 

Dr.  Albers  had  also  seen  these  abdominal  pul- 
sations in  a paralytic  female ; and  in  a lunatic, 
who  was  afterwards  seized  with  apoplexy.  He 
likewise  met  with  a married  woman,  the  mother  of 
several  children,  in  whom  these  throbbings  took 
place  invariably  at  the  commencement  of  preg- 
nancy, and  were  a surer  sign  of  this  state  than 
other  common  effects.  After  the  third  month, 
however,  they  used  to  cease  altogether.  (J.  F. 
Albers,  uber  Pulsationen  in  Unterleibe,  8vo.  Bre- 
men, 1803.) 

In  any  persons  not  very  fat,  and  lying  upon 
their  backs,  the  pulse  of  the  aorta  can  easily  be 
felt,  if  strong  pressure  be  made  a little  to  the  left 
of  the  median  line,  about  half  way  between  the 
navel  and  scrobiculus  cordis.  In  certain  instances, 
the  pulsation  is  painfully  felt  by  the  patient  him- 
self. In  many  cases  of  this  kind,  particularly  in 
nervous  individuals,  the  sense  of  pulsation  is 
merely  the  effect  of  preternatural  action  of  the 
heart ; while,  in  other  examples,  it  is  the  effect  of 
the  pressure  of  some  hard  substance  upon  the 
descending  aorta,  determining  a disproportionate 
quantity  of  blood  to  the  head,  “ and  giving  to  the 
hand  placed  on  the  abdomen,  and  sometimes  even 
to  the  eye,  the  appearance  of  a beating  so  near  the 
surface,  as  to  lead  inexperienced  observers  to  con- 
clude that  the  aorta  is  morbidly  dilated.”  Ac- 
cording to  Dr.  Parry,  the  most  common  causes 
are  collections  of  faices.  in  the  colon,  requiring 
repeated  and  active  purgatives,  which  must  bring 
away  almost  incredible  discharges  of  stercoraceous 
matter  before  the  aortal  pulsation  subsides.  ( See 
Parry’s  Elements  of  Pathology,  &;c. ; and  the  Me- 
dico-Chir.  Journ.  and  Review,  vol.  i.  p.  157.) 

I once  attended  with  the  late  Mr.  Ramsden,  a 
boy  in  Christ’s  Hospital,  who  had  a considerable 
abscess  in  the  lumbar  region,  attended  with  dis- 
tinct and  forcible  pulsations,  corresponding  to 
those  of  the  aorta. 

Three  or  four  years  ago,  I was  also  consulted  by 
,Mr.  Gilbertson,  of  Egham,  in  a case,  where  an 


enormous  abscess  in  the  epigastric  region  was  ac- 
companied by  pulsations  as  strong  and  synchro- 
nous with  those  of  the  heart  as  the  throbbings  of 
an  aortic  aneurism. 

According  to  Mr.  Allan  Burns,  a beating  is 
generally  felt  about  the  pit  of  the  stomach,  in  the 
advanced  stage  of  chronic  inflammation  of  the 
heart : in  this  case,  when  the  pericardium  is 
closely  adherent  to  the  latter  organ,  it  is  corru- 
gated at  every  contraction  of  the  ventricles,  and 
the  diaphragm  and  liver  are  elevated.  The  ven- 
tricle, however,  having  completely  emptied  itself, 
is  again  distended,  and,  in  proportion  to  the  de- 
gree of  dilatation,  the  liver  and  diaphragm  de- 
scend, whereby  an  impulse  is  communicated  in 
the  epigastric  region.  (On  Diseases  of  the  Heart, 
p.  263.)  This  valuable  writer  cites  the  remark  of 
Morgagni  (Epist.  17.  art.  28.),  that  sometimes  in 
hypertrophy  of  the  heart,  this  organ  descends  so  far 
as  to  push  the  diaphragm  into  the  hypochondrium, 
and  pulsate  in  that  situation,  so  that  the  disease  is 
mistaken  for  an  aneurism  of  the  coeliac  artery. 
In  Mr.  Burns’  work  a memorable  case  of  this 
description  is  related.  An  erroneous  judgment  is 
the  more  likely  to  be  formed  in  such  examples, 
because  the  pulsations  of  the  heart  and  tumour 
are  not  exactly  simultaneous ; for  it  is  not  the 
heart  which  is  felt  directly  beating,  but  the  liver, 
which,  by  the  action  of  the  heart,  is  thrown  for- 
wards. Hence  the  palpable  interval  between  the 
stroke  of  the  heart  and  the  movement  of  the 
liver. 

Preternatural  pulsation  about  the  epigastrium 
is  stated  by  Mr.  A.  Burns  to  be  sometimes  occa- 
sioned by  encysted  tumours,  attached  either  to  the 
lower  surface  of  the  diaphragm,  or  formed  be- 
tween the  layers  of  the  pericardium  towards  the 
diaphragm,  as  happened  in  an  instance  recorded 
by  Lancisi. 

Another  cause  specified  by  Mr.  A.  Burns,  is 
enlargement  of  the  vena  cava,  or  of  the  right 
auricle  of  the  heart.  Senac  describes  a case,  in 
which  the  vena  cava  was  as  large  as  the  arm,  and 
there  had  been  a violent  pulsation  in  the  epigas- 
trium. 

The  next  cause,  enumerated  by  the  same  gen- 
tleman, is  increased  solidity  of  the  lungs,  more 
especially  of  their  lower  acute  margins,  where 
they  overlap  the  pericardium.  In  this  case,  the 
pulsation  is  about  the  scrobiculus  cordis. 

Mr.  A.  Burns  notices  several  other  causes  of 
epigastric  or  abdominal  pulsations,  already  spoken 
of  in  the  foregoing  part  of  this  article,  indurations 
of  the  pancreas,  scirrhus  of  the  pylorus,  tumours  in 
the  mesentery,  or  any  solid  increase  of  substance 
about  the  abdominal  aorta,  or  its  principal 
branches ; and,  lastly,  a peculiar  affection  of  the 
vascular  system  itself. 

The  following  observations  by  Dr.  Albers  on 
the  criteria  between  various  abdominal  pulsations 
and  those  of  aneurism,  appear  interesting: — An 
internal  aneurism  originates  gradually,  and  the 
pulsations  increase  in  strength  by  degrees.  Other 
abdominal  pulsations,  on  the  contrary,  begin  sud- 
denly, and  are  most  violent  in  the  beginning, 
abating  after  they  have  lasted  some  time. 

In  an  aneurism,  the  pulsation  is  synchronous 
with  the  stroke  of  the  artery  at  the  wrist ; but  this 
is  not  regularly  the  case  with  other  pulsations. 

Should  the  patient  be  affected  with  melancholia, 
‘ hypochondriasis,  hysteria,  or  other  nervous  com- 
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plaints,  void  blood  from  the  stomach,  or  a black 
matter  from  the  bowels ; should  there  be  any 
hardness  or  swelling  of  the  abdominal  viscera 
discoverable  by  the  touch,  the  probability  is  that 
the  pulsations  are  not  owing  to  an  internal 
aneurism. 

With  the  exception  of  cases,  in  which  these 
pulsations  are  owing  to  mechanical  impediments 
to  the  circulation,  Dr.  Albers  believes  that  they 
are  mostly  a symptom  of  some  nervous  affection. 
He  also  thinks,  that  the  surprise,  excited  by  these 
throbbings,  arises  only  from  their  strength  and 
situation  ; other  analogous,  strong  pulsations,  as, 
for  instance,  those  of  the  heart,  or  of  the  carotids, 
being  common  enough  in  hypochondriacal  and 
hysterical  persons.  The  same  gentleman  adverts 
to  the  increased  action,  which,  in  inflammation 
and  fevers,  is  often  more  conspicuous  in  some  parts 
of  the  sanguiferous  system,  than  others. 

See  Ueber  Pulsationem  im  Unterleibe.  Bremen,  8vo. 
1803.  Obs.  on  some  of  the  most  frequent  and  important 
Diseases  of  the  Heart ; on  Aneurism  of  the  Thoracic 
Aorta  ; on  Preternatural  Pulsation  in  the  Epigastric 
Region,  &c.  By  Allan  Burns,  p.  262,  &c.  8vo.  Edinb. 
1809. 

ABSCESS  (from  the  Latin  abscessus').  A col- 
lection of  purulent  fluid  in  the  texture  or  sub- 
stance of  any  part  of  the  body  capable  of  suppu- 
ration. If  the  pus  is  not  within  the  tissue,  but 
merely  poured  out  into  some  regular  and  natural 
cavity  of  the  body,  where  it  forms  an  accumula- 
tion, the  case  is  said  to  be  one  of  'purulent  effu- 
sion, or  of  suppuration  in  the  particular  cavity 
affected,  whether  lined  by  a mucous,  a synovial, 
or  a serous  membrane.  When,  however,  the  pu- 
rulent matter  is  formed  by  a mucous  membrane, 
where  it  invests  any  surface,  passage,  or  duct, 
from  which  it  is  promptly  voided  externally,  with- 
out producing  any  accumulation,  the  patient  is 
said  to  have  a purulent  discharge.  Familiar  ex- 
amples of  this  are  seen  in  gonorrhoea  and  purulent 
ophthalmia. 

When  purulent  matter  is  confined,  and  not  in- 
filtrated through  the  structure  of  an  organ,  it  con- 
stitutes an  abscess,  the  boundary  of  which  is  formed 
either  by  the  tissue  of  the  organ  itself,  or  by  what 
is  termed  an  accidental  tissue.  In  both  cases,  the 
formation  of  the  boundary  is  accomplished  by  the 
effusion  of  coagulable  lymph,  which,  in  the  for- 
mer, produces  the  union  and  consolidation  of  the 
tissues  of  the  organ  in  immediate  contact  with  the 
pus,  and  thus  prevents  its  diffusion ; in  the  latter  it 
forms  a more  or  less  perfect  membrane  over  the 
whole  of  the  surface  from  which  the  purulent  se- 
cretion has  taken  place  ; and  hence  the  pus  being 
enclosed,  as  in  a shut  sac,  the  abscess  is  some- 
times said  to  be  encysted. 

The  cysts  of  abscesses  have  the  power  of  ab- 
sorption. In  this  manner,  the  occasional  disper- 
sion and  subsidence  of  an  abscess,  without  either 
bursting,  or  being  opened,  is  accounted  for.  The 
cysts  must  evidently  be  also  secreting  surfaces  ; for, 
after  the  pus  has  been  discharged,  the  cavity  is 
soon  filled  with  purulent  fluid  again. 

Abscesses  cannot  be  produced  in  certain  tex- 
tures. Thus,  they  cannot  take  place  in  the  dense 
structure  of  fibrous  or  cartilaginous  tissue,  nor  in 
that  of  serous  membranes.  When  pus  is  dis- 
charged from  these  tissues,  it  is  effused  either  upon 
their  surfaces,  or  into  the  cavities  which  they  in- 
vest ; but  abscess  never  forms  in  their  proper  sub- 
stance. It  is  the  prevailing  doctrine,  that  abscess 
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can  take  place  only  in  parts  into  which  cellular 
tissue  enters  as  one  of  their  constituents  ; and  that 
this  tissue  is  more  frequently  the  seat  of  abscess 
than  any  other.  John  Hunter  explained,  that 
abscess  is  more  common  in  superficial  than  deep- 
seated  cellular  tissue. 

For  an  account  of  the  tendency  of  abscesses  to 
make  their  way  to  the  surface  of  the  body,  or  into 
a passage  lined  by  mucous  membrane  ; the  theory 
of  suppuration ; qualities  of  pus ; the  general 
symptoms  and  treatment  of  abscesses ; and  other 
topics  relating  to  this  interesting  subject;  see 
Suppuration. 

It  is  a contested  point,  whether  an  abscess  can 
ever  take  place  unpreceded  by  inflammation. 
Although  John  Hunter  has  a section  in  his  work 
on  the  blood,  entitled  “ Collections  of  Matter 
without  Inflammation,”  yet  his  doctrines  are  de- 
cidedly in  favour  of  suppuration  being  an  effect  of 
inflammation.  At  the  present  day,  I believe  the 
best  pathologists  would  mostly  concur  on  this 
point  with  Hunter.  Thus  Dupuytren  affirms, 
that  an  abscess  is  never  a primary  disease,  but  in- 
variably the  effect  or  termination  of  a more  or 
less  intense  and  extensive  inflammation  of  the  liv- 
ing tissues.  “ Whenever,”  says  he,  “ suppuration  is 
observed  in  any  part  of  our  organization,  what- 
ever may  be  the  qualities  of  the  matter,  we  may 
be  sure  that  some  kind  of  irritation,  acute  or 
chronic,  apparent  or  concealed,  must  have  ex- 
isted, or  must  yet  exist,  either  in  the  situation 
occupied  by  the  purulent  collection,  or  in  some 
remote  part  which  communicates  with  this  point, 
and  is  the  source  from  which  the  matter  is  derived.” 
Dupuytren  maintains  that  this  proposition  is 
founded  on  the  most  accurate  pathological  investi- 
gations, and  admits  of  no  exception,  whatever  may 
have  been  asserted  respecting  collections  of  pus, 
supposed  to  be  the  result  of  substances  absorbed 
and  circulated  for  a time  in  the  vascular  system. 
Whether  abscesses  form  slowly  or  quickly,  whe- 
ther they  attain  a considerable  size  or  remain 
within  narrow  limits,  or  whether  they  contain  pus 
of  one  quality  or  another,  inflammation  of  more 
or  less  intensity,  according  to  circumstances,  seems 
to  Dupuytren,  and  I may  say,  to  the  greater 
number  of  modern  pathologists,  to  be  always  being 
concerned  in  their  production.  To  this  subject, 
however,  I shall  return  in  considering  particularly 
the  process  of  suppuration,  under  which  head  the 
formation,  symptoms,  and  treatment  of  abscesses 
generally  will  be  described.  (See  also  Antrum, 
Anus,  Bubo,  Empyema,  Hypopium,  Lumbar 
Abscess,  Mammary  Abscess,  Phlebitis,  Scro- 
fula, and  Whitlow.) 

ABSORPTION.  That  nature  has  fully  pro- 
vided for  the  due  execution  of  this  important  func- 
tion, is  a truth  of  which  no  doubt  is'  entertained  : 
it  must  be  immediately  manifest  to  every  person 
who  reflects  upon  the  mutation  which  is  conti- 
nually taking  place  in  the  particles  of  every  tex- 
ture of  the  animal  body  ; upon  the  gradual  and 
harmonious  removal  of  the  old  matter  in  propor- 
tion as  the  new  is  deposited  by  the  secerning  ar- 
teries ; or  upon  the  impossibility  of  accounting 
for  the  changes  produced  by  growth  in  the  size 
and  figure  of  different  organs,  and,  indeed,  of  the 
whole  body,  without  constantly  bringing  into  the 
explanation  this  interesting  process,  of  which  nu- 
merous, and  even  the  most  essential,  particulars, 
it  is  true,  yet  remain  obscure.  But  besides  these 
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considerations  in  proof  of  absorption,  many  others 
must  strike  the  contemplative  physiologist.  By 
the  action  of  the  secreting  and  exhalent  arteries, 
the  whole  mass  of  blood  would  soon  be  so  lessened, 
that  life  would  unavoidably  cease  if  the  sangui- 
niferous  system  were  not  duly  replenished  in  some 
way  or  another.  The  undiminished  quantity  of 
blood  in  the  circulation,  notwithstanding  the  con- 
stant deductions  from  it  by  secretion  and  exhala- 
tion ; the  regular  fulness  of  the  blood  vessels,  not- 
withstanding the  incessant  drain  from  them  ; and 
the  constant  supply  of  materials  for  the  numerous 
secretions  ; all  imply  the  existence  of  a certain 
function,  one  principal  design  of  which  is  to  coun- 
teract the  effect,  which,  without  it,  would  be  ra- 
pidly and  fatally  produced  upon  the  quantity  of 
blood  in  the  system.  As  M.  Magendie  observes, 
whenever  any  substance,  in  the  form  of  a liquid, 
gas,  or  vapour,  is  put,  for  a certain  time,  in  im- 
mediate contact  with  an  external  or  internal  sur- 
face of  the  body,  it  is  absorbed  ; that  is  to  say,  it 
passes  into  the  blood  vessels,  mixes  with  the  blood, 
circulates  with  it,  and  thus  occasions  either  salu- 
tary or  noxious  effects  upon  the  system.  This  is 
particularly  exemplified  in  the  action  of  certain 
poisons  : a drop  of  pure  hydrocyanic  acid,  put  on  a 
dog’s  tongue,  causes  the  animal’s  death  in  a few 
seconds,  in  consequence  of  being  transmitted  with 
the  blood  to  the  brain.  Food,  drink,  medicines, 
and  even  air  itself,  only  become  useful  to  us,  after 
having  been  absorbed.  Many  diseases,  some  of 
a very  dangerous  nature,  are  contracted  by  ab- 
sorption. In  fact,  our  existence  is  so  inseparably 
connected  with  this  function,  that  the  suspension 
of  it  for  an  instant  would  produce  almost  imme- 
diate death.  (See  Joarn.  de  Physiol . Erperim. 
t.  i.  p.  1.) 

The  uses  of  the  absorbent  system  are  far  more 
numerous  than  would  at  first  be  supposed  by  a 
person  only  superficially  acquainted  with  physio- 
logy and  the  phenomena  of  disease.  If  we  wish 
to  have  a just  comprehension  of  all  the  various 
purposes,  which  this  system  fulfils  in  the  animal 
economy,  we  must  take  the  same  enlarged  view  of 
the  subject  as  Mr.  Hunter  did.  We  must  contem- 
plate all  the  modifications  of  absorption,  and  its 
effects  both  in  health  and  disease,  in  the  nutrition 
and  growth  of  the  body,  as  well  as  in  its  emacia- 
tion, or  atrophy,  and  the  diminution,  or  even  total 
removal,  of  parts  of  it  which  are  diseased  or  use- 
less. 

First,  According  to  Mr.  Hunter’s  explanation, 
the  absorbents  take  up  extraneous  matter,  in  which 
is  included  nourishment.  (On  the  Blood,  &c. 
p.  439.)  By  extraneous  matter,  we  are  here  to 
understand  matter  not  originally  contained  within 
any  texture  of  the  body,  not  constituting  any  part 
of  its  natural  structure,  but  introduced  from  with- 
out. Thus,  the  absorption  of  mercury,  arsenical 
paints,  and  lead,  cantharides,  and  other  substances, 
applied  to  the  skin,  furnish  examples  of  the  ab- 
sorption of  extraneous  matter,  which  are  also 
illustrated  by  the  effects  of  the  venereal,  variolous, 
vaccine,  and  several  other  poisons.  Sometimes 
the  passage  of  the  poison  into  the  system,  and  its 
pernicious  operation,  happen  so  rapidly,  that  sus- 
picions are  entertained,  that  it  must  have  a shorter 
track  into  the  circulation,  than  through  the  lymph- 
atic vessels,  their  glands  and  trunks.  This  has 
been  suspected  to  be  the  case,  when  animals  are 
killed  with  hydrocyanic  acid,  the  nux  vomica,  the 


poison  of  certain  snakes,  the  upas  tiente,  &c. 
How  far  this  opinion  is  true  will  be  hereafter  con- 
sidered. Such  is  the  rapidity  with  which  the 
poisons  of  upas  tiente,  nux  vomica,  and  St.  Igna- 
tius’s bean,  are  absorbed,  and  carried  into  the  san- 
guiferous system,  that  in  twenty  seconds  after 
being  put  into  the  cavity  of  the  peritoneum,  their 
action  reaches  the  spinal  marrow.  (See  Ma- 
gendie,  Journ.  de  Physiologie  Experim.  t.  i. 

p.  18.) 

Secondly,  As  Mr.  Hunter  has  noticed,  the  ab- 
sorbents take  up  superfluous  and  extravasated 
matter,  whether  natural  or  diseased.  Thus,  the 
removal  of  the  old  particles  of  the  body,  after 
they  have  become  unfit  to  continue  longer  in  their 
respective  situations  and  textures,  — an  action  that 
is  reciprocal  with  the  deposition  of  new  matter  by 
the  secerning  arteries ; and  the  incessant  regula- 
tion of  the  quantity  of  serous  fluid  in  the  cavities 
of  the  abdomen,  chest,  pericardium,  and  tunica 
vaginalis,  so  that,  though  the  arteries  unremittingly 
secrete  this  fluid,  the  absorbents  prevent  its  redun- 
dant accumulation,  and  combine  with  the  blood 
vessels  in  maintaining  a continual  renovation  of  it ; 
are  examples  of  the  absorption  of  natural,  but 
superfluous  matter.  On  the  contrary,  the  disper- 
sion of  extravasated  blood,  of  the  fluid  of  ascites 
and  anasarca,  of  coagulating  lymph,  or  air,  ef- 
fused in  the  cellular  tissue  ; and  of  an  infinite 
number  and  variety  of  swellings  and  thickenings 
of  parts;  are  instances  of  what  Mr.  Hunter  has 
termed  the  absorption  of  superfluous  diseased 
matter,  or,  as  I should  say,  of  superfluous  matter 
from  disease. 

Thirdly,  Mr.  Hunter  enumerates  the  absorption 
of  fat.  No  doubt  can  exist  respecting  the  conti- 
nual change,  which  is  taking  place  in  the  quantity 
of  adipous  matter  in  the  body,  according  to  the 
state  of  the  health,  the  degree  of  exercise,  fatigue, 
or  labour,  to  which  the  body  is  exposed,  the  dis- 
turbed or  undisturbed  condition  of  the  mind,  and 
the  effects  of  different  kinds  of  regimen  and  diet 
on  the  whole  system.  Perhaps  it  may  be  inquired, 
why  Mr.  Hunter  should  distinguish  this  absorp- 
tion from  that  of  other  superfluous  matter  in  the 
body.  The  reason  does  not  appear  in  his  writ- 
ings ; unless  we  receive  as  such  the  observation, 
that  he  did  not  consider  the  fat  and  earth  of  bones, 
as  true  animal  substances,  as  they  have  no  action 
within  themselves,  and  no  principle  of  life.  How- 
ever, this  would  not  be  very  consistent,  because 
other  superfluous  matter,  comprised  in  the  second 
classification,  especially  the  fluid  secreted  by  se- 
rous membranes,  and  the  fluid  of  anasarca,  are 
likewise  quite  destitute  of  the  living  principle. 
At  the  same  time,  I admit,  that  the  absorption  of 
fat  may  be  entitled  to  distinct  consideration,  on 
other  grounds ; for  sometimes  its  absorption  seems 
to  be  retarded  in  a much  greater  degree  than  that 
of  other  substances  in  the  body ; or,  at  all  events, 
its  absorption  does  not  keep  pace  with  that  of  its 
secretion,  so  that,  although  the  muscles  and  other 
organs  remain  of  their  usual  bulk,  the  fat  may 
acquire  the  thickness  of  several  inches.  On  the 
other  hand,  the  absorbents  sometimes  act  upon  it 
with  a quickness  that  does  not  always  extend  at 
the  same  time  to  other  parts  of  the  body.  Thus, 
in  fever,  nearly  all  the  fat  may  be  absorbed  in  the 
course  of  a few  days  ; yet  the  size  of  the  muscles 
may  have  undergone  but  little  reduction. 

Fourthly,  Mr.  Hunter  enumerates  the  species  of 
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absorption,  by  which  a waste  of  parts  is  produced, 
and  in  consequence  of  which  the  muscles  become 
smaller,  the  bones  lighter,  &c.  These  cases  we 
find  exemplified  in  the  ordinary  course  of  nature  ; 
for,  in  old  age,  such  changes  happen  in  the  bones 
and  muscles,  and  also  in  other  organs,  like  the 
absorbent  glands,  which  become  so  diminished, 
that  some  writers  erroneously  assert  that  they  en- 
tirely disappear.  Whenever  the  action  of  a mus- 
cle is  long  prevented  by  disease  of  a joint,  a frac- 
tured bone,  or  other  causes,  it  always  dwindles 
away  in  a greater  or  less  degree,  and  the  limb, 
compared  with  the  sound  one,  will  be  found  to  be 
considerably  reduced.  The  absorption  of  fat,  by 
which  the  bulk  of  parts  is  also  lessened  under  va- 
rious circumstances  of  disease,  I believe,  is  not 
generally  restricted  to  a particular  limb,  or  part, 
like  the  absorption  which  affects  the  muscles  in 
similar  cases.  Thus,  when  a patient  becomes 
hectic  from  disease  of  the  hip-joint,  the  muscles  of 
the  thigh  and  leg,  on  the  same  side  as  the  disease, 
undergo  a remarkable  diminution  of  their  bulk, 
while  those  of  the  sound  limb  are  little,  or  not  at 
all  altered  ; but,  the  fat  of  the  whole  body  is 
rapidly  absorbed,  and  the  greatest  universal  ema- 
ciation prevails. 

Before  the  period  of  Mr.  Hunter’s  inquiries, 
the  knowledge  of  all  the  different  purposes  of  ab- 
sorption, by  whatever  organs  it  was  supposed  to 
be  performed,  whether  by  lymphatics  or  veins, 
was  certainly  very  limited,  in  comparison  with  the 
more  extensive  information  which  now  prevails, 
and  which  is,  in  a great  measure,  the  fruit  of  his 
industrious  researches.  Speaking  of  the  lymphatic 
vessels,  which  he  considered,  with  the  generality 
of  physiologists,  as  the  true  instruments  of  absorp- 
tion, he  says:  “ From  a further  knowledge  of 
these  vessels,  we  shall  find  that  they  are  of  much 
more  consequence  in  the  body  than  has  been  ima- 
gined, and  that  they  are  often  taking  down  what 
the  arteries  have  built  up  ; removing  whole  or- 
gans, becoming  modellers  of  the  form  of  the  body 
in  its  growth  ; and  removing  many  diseased  and 
dead  parts,  which  are  beyond  the  power  of  cure.” 

As  these  vessels  are  productive  of  a great  va- 
riety of  changes  in  the  animal  economy,  which 
are  very  dissimilar  in  their  intention  and  effect, 
Mr.  Hunter  considered  them  in  two  general  points 
of  view  : first,  as  they  absorb  matter,  which  is  not 
any  part  of  the  body  itself ; secondly,  as  they  ab- 
sorb the  body  itself.  The  first  of  these  uses,  the 
absorption  of  matter,  which  is  no  part  of  the  ma- 
chine, he  observes,  is  well  known,  and  of  two 
kinds ; first,  that  of  exterior  matter,  comprising 
every  thing  applied  to  the  skin,  and  also  the  chyle ; 
the  other  interior,  comprehending  that  of  many 
of  the  secretions,  the  fat,  the  earth  of  bone, 
&c.  These  kinds  of  absorption  take  place  prin- 
cipally for  the  nourishment  of  the  body ; but 
they  also  answer  other  purposes,  and  are  very 
extensive ; for,  besides  their  salutary  effects,  they 
are  frequently  the  cause  of  disease  in  a thousand 
forms. 

In  the  second  of  the  above-mentioned  views, 
Mr.  Hunter  considers  the  absorbents  as  removing 
parts  of  the  body  itself,  and  here  he  again  views 
them  in  two  lights.  The  first  is,  where  only  a 
wasting  is  produced  in  the  whole  body,  or  some 
particular  part  of  it ; to  which  mode  of  absorption 
he  applies  the  epithet  interstitial,  because  it  con- 
sists in  the  removal  of  particles  of  the  body  out 


9 

of  the  interstices  of  parts,  which  yet  remain,  and 
still  form  a perfect  whole.  This  kind  of  absorp- 
tion has  always  been  admitted,  or  supposed,  whe- 
ther performed  by  the  veins,  or  the  lymphatics. 
It  is  often  carried  further  than  the  mere  wasting  of 
the  part ; for,  it  may  proceed  till  not  a vestige  of 
such  part  is  left,  as  is  sometimes  exemplified  in 
the  total  decay  of  a testicle.  Interstitial  ab- 
sorption, therefore,  may  be  understood  in  two 
senses. 

The  second  view,  taken  by  Mr.  Hunter,  em- 
braces that  kind  of  absorption  by  which  whole 
parts  of  the  body  are  removed,  and  which  is  some- 
times a natural,  sometimes  a diseased,  process. 
It  is  a view  of  which  he  particularly  claims  the 
discovery.  In  the  natural  process,  he  says,  the 
absorbents  are  to  be  considered  as  the  modellers  of 
the  original  construction  of  the  body.  N o altera- 
tion can  take  place  in  the  original  formation  of 
many  of  the  parts,  either  in  the  natural  growth  or 
the  formation  arising  from  disease,  without  the  ac- 
tion of  the  absorbents,  wffich  always  have  a con- 
siderable share  in  the  production  of  the  changes. 
This  he  terms  modelling  absorption,  the  principle 
of  which  is  as  extensive  as  any  in  the  animal  eco- 
nomy. Bones  and  numerous  other  parts  cannot 
be  formed  without  it.  A part,  which  is  of  use  in 
one  stage  of  life,  but  becomes  quite  useless  in  ano- 
ther, is  thus  removed,  as  is  exemplified  in  the 
thymus  gland,  the  ductus  arteriosus,  and  the  mem- 
brana  pupillaris.  In  some  cases  the  absorption  of 
whole  parts  in  consequence  of  disease  leads  to  dis- 
similar effects  ; one  is  a sore,  or  ulcer  ; and  Mr. 
Hunter  therefore  calls  the  process,  by  which  it  is 
produced,  ulcerative  absorption . In  other  cases, 
no  ulcer  is  caused,  although  whole  parts  are  re- 
moved. Both  these  forms  of  absorption,  he  thinks, 
might  be  named  progressive. 

The  removal  of  a whole  solid  part  of  the  body, 
or,  as  Mr.  Hunter  expresses  it,  “ that  power  which 
the  animal  economy  has  of  taking  a part  of  itself 
into  the  circulation,  by  means  of  the  absorbent 
vessels,  whenever  it  is  necessary,”  is  unquestion- 
ably one  of  the  most  curious  facts  which  can  pre- 
sent themselves  to  the  notice  of  the  physiological 
inquirer.  In  Mr.  Hunter’s  time,  the  doctrine  was 
a new  one  ; but  he  informs  us  that  he  had  long 
been  able  to  demonstrate  its  truth,  and  that  he  re- 
ceived the  first  hints  of  it  from  the  waste  of  the 
sockets  of  the  teeth,  and  of  their  fangs  at  the  pe- 
riod of  their  being  shed. 

“ It  may  be  difficult  at  first  to  conceive  how  a 
part  of  the  body  can  be  removed  by  itself  ; but  it 
is  just  as  difficult  to  conceive,  how  the  body  can 
form  itself;”  yet  they  are  both  equally  facts. 
Without  dwelling  on  the  exact  mode  in  which 
such  changes  happen,  he  gives  it  as  his  belief,  that 
“ whenever  any  solid  part  of  our  bodies  undergoes 
a diminution,  or  is  broken  in  upon,  in  consequence 
of  any  disease,  it  is  the  absorbing  system  which 
does  it, 

“ When  it  becomes  necessary,  that  some  whole 
living  part  should  be  removed,  it  is  evident  that 
nature,  in  order  to  effect  this,  must  not  only  con- 
fer a new  activity  on  the'  absorbents,  but  must 
throw  the  part  to  be  absorbed  into  such  a state 
as  to  yield  to  this  operation.”  (See  Hunter  on 
the  Blood,  &c.  p.  439  — 442.)  For  an  account  of 
ulcerative  absorption,  vide  Ulceration. 

With  regard  to  the  difficulty  in  conceiving,  how 
tubes,  so  small  as  the  lymphatics,  can  take  up  solid 
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substances,  Bichat  argues  that  the  distinction 
between  the  solids  and  the  fluids  can  only  be  said 
to  prevail  when  they  form  a mass ; but,  that  when 
reference  is  made  to  their  separate  elements,  they 
do  not  differ  from  one  another.  This,  he  says,  is 
so  perfectly  true,  that  the  very  same  elementary 
constituent  will  alternately  enter  into  the  compo- 
sition of  a solid  and  a fluid,  iust  as  the  elements 
of  water  are  the  same,  whether  it  be  in  the  liquid 
or  frozen  state.  Now,  as  the  absorption  of  solid 
substances  takes  place  by  the  removal  of  these 
elementary  principles,  or  atoms,  no  greater  diffi- 
culty can  present  itself  in  understanding  how  this 
may  be  effected,  than  in  conceiving  how  fluids 
may  be  absorbed.  (See  Anat.  G6n.  t.  ii.  p.  92.) 

The  source  of  the  lymph  is  less  certain  than 
that  of  the  chyle ; for,  even  at  the  present  day, 
M.  Magendie,  influenced  by  the  possibility  of  in- 
jecting the  lymphatics  from  the  arteries,  and  by 
the  uniform  nature  of  the  lymph,  and  its  analogy 
to  the  blood,  professes  a belief,  which  was  com- 
mon many  years  ago,  that  it  is  not  formed  by  the 
decomposition  of  the  old  particles  of  the  body,  nor 
by  fluids  absorbed  from  various  surfaces ; but 
that  it  is  composed  of  the  thinner  parts  of  the 
blood,  which,  instead  of  returning  by  the  veins  to 
the  heart,  pass  into  the  lymphatics,  and  are  con- 
veyed to  that  organ  through  the  thoracic  duct. 
The  lacteals  certainly  have  little  disposition  to 
take  up  any  thing  but  chyle ; but,  as  Dr.  Bostock 
has  explained,  “ the  lymphatics  are  capable  of 
absorbing  a great  variety  of  substances,  differing 
from  each  other  most  widely  in  their  nature,  so 
that  it  would  almost  appear  as  if,  by  a certain 
mode  of  application,  any  substance  might  be 
forced  into  them.  Nor  (says  Dr.  Bostock)  is  this 
conclusion  affected  by  the  hypothesis  of  M.  Ma- 
gendie ; for,  although  we  might  agree  with  him  in 
supposing  that,  in  the  ordinary  operations  of  the 
system,  the  veins  are  the  principal,  or  even  the 
sole  instruments  in  removing  the  materials  of 
which  the  body  is  composed,  yet  we  have  unequi- 
vocal evidence,  that,  when  certain  poisonous  or 
medicinal  agents  are  applied  to  their  extremities, 
they  may  be  received,  or  forced  into  them,  and 
conveyed  into  the  circulation.  The  case  of  me- 
tallic or  other  medicinal  substances  that  are  taken 
up  by  the  lymphatics,  may  appear  to  be  less  diffi- 
cult to  explain,  because  the  absorption  is  generally 
produced  by  friction  or  some  mechanical  process, 
which  may  be  supposed  to  force  the  substance  into 
the  mouths  of  the  vessels,  or  to  produce  an  ero- 
sion of  the  epidermis,  which  may  enable  the  sub- 
stances to  come  into  more  immediate  contact  with 
the  mouths  of  the  vessels.  We  may  also  imagine 
that,  when  the  component  parts  of  the  body  are 
brought  into  close  approximation  with  their  ca- 
pillary extremities,  they  are  then  taken  up  in  the 
same  way  that  the  chyle  is  absorbed  from  the  in- 
testines.” ( Elem . Syst.  of  Physiol,  vol.  ii.  p.  583.) 
Many  physiologists  have  little  difficulty  in  con- 
ceiving how  fluids  can  be  taken  up  by  the  lympha- 
tics, but  rather  stagger  at  the  notion  of  this  being 
also  the  case  with  the  hardest  solids.  Others,  how- 
ever, accommodate  their  creed  to  both  hypotheses, 
reconciling  themselves  to  them  by  the  argument 
that,  if  the  minute  capillary  arteries  can  secrete 
this  dense,  hard  matter,  the  small  lymphatics  can 
remove  it.  One  example  is  not  more  difficult  to 
comprehend  than  the  other.  Yet,  such  reasoning 
throws  little  light  on  the  questions,  how  are  the 


solids  prepared  for  absorption,  and  in  what  man- 
ner are  they  taken  up  ? These,  in  fact,  remain 
completely  unanswered. 

“ What  (inquires  a judicious  physiologist)  are 
we  to  conceive  of  the  intimate  nature  of  this 
operation  1 If  solution  of  the  substance  be  neces- 
sary, we  are  at  a loss  to  find  a proper  solvent ; 
many  of  the  substances  are  insoluble  in  water,  or 
in  the  serous  fluid  which  is  found  in  the  vessels ; 
while,  on  the  other  hand,  it  is  perhaps  not  easy 
to  conceive  how  the  substances  can  be  absorbed 
without  being  previously  dissolved,  and  still  more 
so,  how  the  solids  can  have  their  texture  broken 
down,  and  enter  the  vessels,  particle  by  particle, 
as  it  were,  and  be  suspended  in  the  lymph  in  a 
state  of  extreme  comminution?”  These  diffi- 
culties some  physiologists,  including  Bichat,  en- 
deavour to  diminish  by  arguing  that  the  lympha- 
tics must  be  supposed  to  act  only  upon  the  elements 
of  every  texture,  and,  that  on  this  principle,  the  ab- 
sorption of  solids  is  as  readily  intelligible  as  that 
of  fluids,  the  same  elements  frequently  contri- 
buting to  the  composition  of  both. 

While  parts  retain  the  vital  principle,  they  resist 
the  action  of  the  absorbents.  Dead  matter  is 
more  easily  acted  upon  by  the  absorbents  than 
living ; and,  in  fact,  “ no  part  can  be  ab- 
sorbed until  its  texture  is  destroyed,  and,  conse- 
quently, until  it  is  deprived  of  life.  No  sub- 
stance can  possibly  enter  the  absorbents,  while 
it  retains  its  aggregation,  so  that  it  necessarily 
follows,  that  the  preliminary  step  to  the  absorption 
of  the  body  is  its  decomposition.”  ( Bostock , Elem. 
Syst.  of  Physiol,  vol.  ii.  p.  585.)  This  able  phy- 
siologist afterwards  explains,  that  by  the  death  of  a 
part,  preceding  its  absorption,  is  here  signified,  only 
“ that  it  is  no  longer  under  the  influence  of  arterial 
action.  It  therefore  ceases  to  receive  the  supply 
of  matter  which  is  essential  to  the  support  of  all 
living  parts,  and  the  process  of  decomposition  ne- 
cessarily commences.”  A better  account  of  the 
subject  appears  to  be  that,  which,  dismissing  all 
metaphysical  and  chemical  reflections  upon  the 
supposed  death  and  decomposition  of  parts,  previ- 
ously to  their  absorption,  represents  the  absorbents 
as  acting  directly  upon  the  individual  atoms,  par- 
ticles, or  elements  of  the  various  textures.  We 
know  nothing  about  the  vitality  of  these  atoms,  or 
elements,  in  their  separate  capacity  • supposing 
them  to  possess  it,  we  know  nothing  of  the  mo- 
ment when  they  part  with  it  previously  to  their 
entrance  into  the  absorbent  system,  just  as  we  are 
completely  ignorant  both  of  the  manner  in  which 
such  elementary  materials  acquire  the  vital  prin- 
ciple, and  of  the  exact  moment  when  they  become 
thus  endued. 

In  the  foregoing  observations,  the  lymphatics 
have  been  presumed  to  be  the  true  instruments  of 
absorption  • by  which  is  meant,  not  merely  that 
they  contain  lymph,  and  transmit  it  into  the  venous 
system,  a fact  of  which  no  doubt  is  entertained  by 
any  class  of  physiologists;  but,  that  such  lymph  is 
really  produced  by  the  operation  of  these  vessels 
upon  the  various  kinds  of  matter  presumed  to  be 
taken  up  by  them,  and  to  consist  of  all  the  old 
particles  of  every  texture  of  the  body,  the  fat,  the 
earth  of  the  bones,  and  the  superfluous  quantity  of 
many  different  secretions,  naturally  undergoing 
continual  renovation,  besides  the  chyle  which  is 
taken  up  by  the  lacteals,  and  conveyed  to  the 
thoracic  duct,  or  common  trunk  of  both  descriptions 
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of  vessels.  To  this  view  of  the  subject,  some 
physiologists  of  eminent  talents  do  not  accede,  and 
even  if  it  should  hereafter  be  decidedly  proved, 
that  the  lymphatics  possess  the  power  of  absorption, 
the  tendency  of  numerous  experiments  performed 
by  MM.  Magendie,  Todera,  and  others,  is  to  show 
that,  at  all  events,  they  are  not  the  only  absorbents, 
and  that  the  veins  are  actively  concerned  in  the 
function.  It  appears  also  from  various  observations 
and  experiments,  that  substances  may  enter  directly 
into  the  blood  vessels,  and  thus  get  at  once  into  the 
circulation,  or  else  be  conveyed  from  the  surface 
on  which  they  are  placed,  through  it  and  the  con- 
tiguous tissues,  into  the  blood  by  what  M.  Magendie 
terms  imbibition.  In  both  these  modes,  it  is  inferred 
that  absorption  does  not  necessarily  require  any 
action  or  assistance  of  the  lymphatic  vessels  them- 
selves, the  commencement  of  which,  upon  every 
surface  and  in  every  texture,  by  innumerable 
orifices  or  mouths,  is  not  regarded  by  some  distin- 
guished physiologists  of  the  present  day,  as  a doc- 
trine by  any  means  well  established.  Of  course, 
what  Hunter  would  explain  on  this  principle,  they 
would  refer  to  imbibition,  in  which  the  absorbed 
matter  passes  through  the  textures  of  parts  into  the 
circulation,  or  else  gets  more  directly  into  the  blood 
vessels. 

ACETATE  OF  LEAD.  See  Lead. 
ACETATE  OF  MORPHIA.  See  Morphia. 

ACETIC  ACID.  Distilled  Vinegar ; contains 
five  per  cent,  of  acetic  acid,  and,  when  mixed  with 
farinaceous  substances,  is  frequently  applied  to 
sprained  joints,  and,  in  conjunction  with  alcohol 
and  water,  makes  an  eligible  lotion  for  many  cases, 
in  which  it  is  desirable  to  keep  up  an  evaporation 
from  the  surface  of  inflamed  parts.  Vinegar  was 
once  considered  useful  in  quickening  exfoliations, 
which  effect  was  ascribed  to  its  property  of  dissolv- 
ing phosphate  of  lime.  Its  good  effects  on  burns 
and  scalds  were  taken  particular  notice  of  by  Mr. 
Cleghorn,  a brewer  in  Edinburgh,  whose  observ- 
ations were  deemed  by  Mr.  Hunter  worthy  of  pub- 
lication. (See  Med.  Facts  and  Obs.  vol.  ii.) 

Diluted  vinegar  is  alleged  to  be  the  best  lotion 
for  freeing  the  eye  from  any  small  particles 
of  lime  which  happen  to  have  fallen  into,  and 
become  adherent  to  it,  or  the  inside  of  the  eye- 
lids. (See  A.  T.  Thomson’s  Dispensatory,  p.  8. 
ed.  2.) 

Distilled  vinegar  is  sometimes  employed  as  a 
styptic  for  stopping  hemorrhage  from  the  nose. 
With  this  view,  it  may  be  used  either  as  an  in- 
jection, or  a lotion,  in  which  lint  is  dipped,  and 
introduced  up  the  nostril.  It  is  often  used  to 
lessen  the  disagreeable  smell  of  sick  rooms.  Acetic 
acid  is  one  of  the  most  certain  applications  for 
the  destruction  of  warts  and  corns,  care  being 
taken  not  to  injure  the  surrounding  skin  with 
it.  ( Braude’s  Manual  of  Pharmacy,  p.  9.  8vo. 
Lond.  1825.) 

The  pyroligneous  acid,  which  is  merely  strong 
acetic  acid  impregnated  with  empyreumatic  oil 
and  bitumen,  is  commended  by  Mr.  Buchanan, 
of  Hull,  as  an  ingredient  in  applications  to  the 
ear  for  the  relief  of  certain  cases  of  deafness.  (See 
Illustrations  of  Acoustic  Surgery,  8vo.  Lond. 
1825.) 

ACHILLES,  Tendon  of.  See  Tendons. 
ACTUAL  CAUTERY.  A heated  iron,  for- 
merly much  used  in  surgery  for  the  extirpation 
and  cure  of  diseases.  Its  shape  was  adapted  to 
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different  cases,  and  the  instrument  was  often  ap- 
plied through  a canula,  in  order  that  no  injury 
might  be  done  to  the  surrounding  parts.  Actual 
cauteries  were  so  called  in  opposition  to  other  ap- 
plications, which,  though  they  were  not  really 
hot,  produced  the  same  effect  as  fire,  and  conse- 
quently were  named  virtual  or  potential  cauteries. 
The  actual  cautery  is  still  in  common  use  upon  the 
Continent ; and  by  foreign  surgeons  we  are  not  un- 
frequently  criticised  for  our  general  aversion  to 
what  they  distinguish  by  the  appellation  of  an  heroic 
remedy.  Pouteau,  Percy,  Dupuytren,  Larrey, 
Roux,  Delpech,  and  Maunoir,  are  all  advocates 
for  the  practice  ; and  the  latter  gentleman,  when 
he  was  in  England,  took  the  opportunity  of  re- 
minding British  surgeons  of  their  error,  in  abandon- 
ing, as  most  of  them  do,  the  employment  of  heated 
irons.  (See  Obs.  on  the  Use  of  the  Actual  Cautery , 
Med.  Chir.  Trans,  vol.  xiii.  p.  364,  &c.)  The  few 
cases,  in  which  the  actual  cautery  is  occasionally 
used  by  British  surgeons,  are  noticed  in  the  articles 
Hemorrhage,  Joints,  Urinary  Fistula:. 

ACUPUNCTURE  (from  acus,  a needle,  and 
pungo,  to  prick).  The  operation  of  making  small 
punctures  in  certain  parts  of  the  body  with  a needle, 
for  the  purpose  of  relieving  diseases,  as  is  practised 
in  Siam,  Japan,  and  other  oriental  countries,  for 
the  cure  of  headachs,  lethargies,  convulsions, 
colics,  &c.  (See  Phil.  Trans.  No.  148. ; and 
Wilh.  Ten.  Rhyne,  de  Arthritide,  Mantissa  Sche- 
matica,  fyc.  8vo.  Lond.  1683.)  Dr.  Elliotson  has 
tried  acupuncture  extensively,  and  his  experience 
coincides  with  that  of  Mr.  Churchill,  confirming 
the  fact  that,  as  a remedy  for  chronic  rheumatism, 
it  answers  best  where  the  disorder  is  seated  in  fleshy 
parts.  He  also  finds,  that  one  needle,  allowed 
to  remain  an  hour  or  two  in  the  part,  is  more 
efficient  than  several,  used  but  for  a few  mi- 
nutes. (See  Med.  Chir.  Trans,  vol.  xiii.  p.  467.) 
Neuralgia  is  a disease  in  which  the  practice 
may  deserve  trial.  Local  paralysis  is  another. 
In  a modern  French  work,  it  has  been  highly 
commended ; but  the  author  sets  so  rash  an  ex- 
ample, and  is  so  wild  in  his  expectations  of  what 
may  be  done  by  the  thrust  of  a needle,  that  the  tenor 
of  his  observations  will  not  meet  with  many  ap- 
provers. For  instance,  in  one  case,  he  ventured  to 
pierce  the  epigastric  region  so  deeply,  that  the 
coats  of  the  stomach  were  supposed  to  have  been  per- 
forated: this  was  done  for  the  cure  of  an  obstinate 
cough,  and  is  alleged  to  have  effected  a cure  ! But, 
if  this  be  not  enough  to  excite  wonder,  I am  sure 
the  author’s  suggestion  to  run  a long  needle  into 
the  right  ventricle  of  the  heart,  in  cases  of  asphyxia, 
must  create  that  sensation. 

See  Berlioz,  Mem.  sur  les  Maladies  Chroniques,  et  sur 
l’Acupuncture,  p.  305 — 309.  8vo.  Paris,  1816.  Churchill 
on  Acupuncture,  1824  ; Bantu , Traite  de  1’ Acupuncture, 
1826. 

ADHESIVE  INFLAMMATION.  Thatkind 
of  inflammation  by  means  of  which  parts  of  the  body 
adhere  or  grow  together.  Also,  the  process  by 
which  recent  incised  wounds  are  united,  without 
any  suppuration,  and  frequently  synonymous  with 
union  by  the  first  intention.  (See  Inflammation 
and  Union  by  the  First  Intention.) 

AG  ARIC.  A species  of  fungus,  growing  on 
the  oak,  and  formerly  celebrated  for  its  efficacy  in 
stopping  bleeding.  (See  Hemorrhage.) 

ALBUGO  (from  albus,  white).  A white  opa- 
city of  the  cornea,  not  of  a superficial  kind,  but 
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affecting  the  very  substance  of  this  membrane. 
See  Leucoma. 

ALUM,  Sulphate  of  alumina.  Ten  grains  of 
alum,  made  into  a bolus  with  conserve  of  roses, 
may  be  given  thrice  a day  in  internal  hemorrhages, 
gleet,  leucorrhaea,  and  other  cases  demanding  as- 
tringent remedies.  In  a relaxed  state  of  the  urinary 
passages,  or  want  of  power  of  the  sphincter  vesicae, 
small  doses  of  alum  are  said  to  have  been  of  service. 
Alum  is  employed  as  an  ingredient  in  many  astrin- 
gent lotions,  gargles,  injections,  and  collyria.  Dr. 
Groshuis,  a Dutch  physician,  first  recommended 
its  use  in  colica  pictonum,  and  Dr.  Perceval  sub- 
sequently joined  in  the  advice.  The  principle,  on 
which  it  acts,  is  that  of  decomposing  the  common 
preparations  of  lead,  and  converting  them  into 
sulphates,  which  are  comparatively  innoxious. 
Burnt  alum  is  a principal  ingredient  in  many  styptic 
powders. 

ALVINE  CONCRETIONS.  See  Intestinal 
Concretions. 

AMAUROSIS  (from  apiavpoM,  to  darken). 
Gutta  serena.  Suffusio  nigra.  Germ.  Schwarzer 
Staar.  That  diminution  or  total  loss  of  sight, 
wjiich  immediately  depends  upon  a morbid  state  of 
the  retina  and  optic  nerve,  whether  this  morbid  state 
exist  as  the  only  defect,  or  be  complicated  with 
other  mischief  j whether  it  be  a primary  affection, 
or  a secondary  one,  induced  by  previous  disease  of 
other  parts  ofthe  eye.  (Beer.)  All  those  imperfec- 
tions of  vision  which  depend  upon  a morbid  condi- 
tion, whether  affecting  structure  or  function,  of  the 
sentient  apparatus  proper  to  the  organ.  (Travers' 
Synopsis  of  the  Bis.  oj  the  Bye,  p.293.)  All  affec- 
tions ofthe  nerves  of  vision,  which  produce  either 
complete  or  partial  loss  of  sight,  whether  this  arise 
from  obvious  or  inferred  organic  disease,  or  from 
a diminution  or  loss  of  sensibility  in  the  eye,  which 
cannot  be  traced  to  change  of  structure,  or  any  other 
evident  cause.  (Journ.of  Foreign  Med.  and  Surgery 
vol.  iv.  p.  166.)  Obscurity  of  vision,  depending  on 
a more  or  less  insensible  state  of  one  or  several  of 
the  nervous  parts,  which  assist  in  forming  the  optic 
apparatus  : it  is  a disease,  therefore,  arising  from 
causes  entirely  different  from  those  which  prevent 
the  rays  of  light  from  entering  or  passing  through 
the  eye.  ( Wm.  Mackenzie  on  Dis.  of  the  Eye,  p.  897 . 
ed.  2.)  Any  great  imperfection  or  loss  of  vision 
existing  independently  of  any  change  in  the  natural 
transparency  of  the  parts  anterior  to  the  retina,  or  of 
any  manifest  varicose  enlargement  of  the  vessels  of 
the  choroid,  or  of  any  material  alteration  in  the  con- 
figuration of  the  eye-ball.  (R.  Middlemore  on  Dis. 
of  the  Eye,  vol.  ii.  p.  242.)  This  definition  does 
not  embrace  so  many  cases  as  several  of  the  others. 

The  definition  of  amaurosis,  given  by  Mr.  Law- 
rence, is  correct  and  comprehensive  ; namely,  the 
imperfection  or  loss  of  sight,  which  results  from  affec- 
tion of  the  nervous  apparatus  belonging  to  the  eye, 
whether  that  affection  be  seated  in  the  retina,  the 
optic  nerve,  or  the  sensorium  ; whether  it  be  idio- 
pathic or  primary,  sympathetic  or  secondary ; whe- 
ther it  consist  in  vascular  congestion,  or  organic 
change,  or  simply  in  functional  disturbance.  (On 
Dis.  of  the  Eye,  p.  487.)  By  the  expression 
gutta  serena,  is  usually  signified  the  complete  or 
fully  developed  form  of  amaurosis,  that  in  which 
the  patient  has  little  or  no  power  of  distinguishing- 
light  from  darkness. 

Amaurosis  then  does  not  uniformly  take  place 
as  a single  independent  disorder ; but  not  unfre- 


quently  presents  itself  as  a symptomatic  effect  of 
some  other  disease  of  the  eye  : a fact,  exemplified 
in  hydrophthalmia,  cirsophthalmia,  glaucoma,  &c. 
And,  as  Mr.  Wardrop  observes,  amaurosis,  in  its 
usual  acceptation,  signifies  a symptom  of  disease, 
as  well  as  a distinct  affection.  (Essays  on  the 
Morbid  Anatomy  of  the  Human  Eye , vol.  ii.  p.  165. 
8vo.  Lond.  1818.)  With  respect  to  the  mere  name 
of  the  kind  of  disease  here  implied  by  amaurosis, 
its  correctness  will  remain  the  same,  whether  the 
iris  be  moveable  or  immoveable ; whether  the 
pupil  be  preternatural ly  enlarged,  or  contracted  ; 
and  whether  it  be  perfectly  clear  and  transparent, 
or  more  or  less  turbid  ■ for  the  name  only  refers  to 
the  morbid  state  of  the  retina  and  optic  nerve,  and 
not  to  the  condition  of  the  sight  in  general.  When 
the  long  established  name  of  amaurosis  is  received 
with  this  precise  meaning,  there  will  not  be  the 
slightest  danger  of  confounding  the  disease  with 
other  affections  of  the  eye.  However,  when  it  is 
wished  to  make  out  the  different  forms  and  kinds  of 
amaurosis,  the  appearances  of  the  iris  and  pupil  are 
considerations  of  great  importance.  (See  Beers 
Lehre  von  den  Augenkrankheiten,  b.  ii.  p.  420,  &c. 
Wien,  1817.) 

Genuine  uncomplicated  amaurosis,  consisting  of 
a mere  diminution  or  loss  of  sight,  without  the  ap- 
pearance of  any  other  defect,  is  one  of  the  most 
uncommon  forms  of  the  complaint.  In  it,  merely 
the  vital  properties  of  the  optic  nerve  and  retina  are 
affected,  and,  after  death,  nothing  preternatural 
can  be  traced  in  these  parts.  In  short,  the  case  is 
one  in  which  the  functions  of  the  retina  are  imper- 
fect or  destroyed,  the  eye  appearing  in  other  re- 
spects sound. 

This  simple  unmixed  form  of  amaurosis  is  sub- 
divided by  Beer  into  that  amaurotic  weakness  of 
sight,  or  blindness,  which  depends  upon  the  sensi- 
bility of  the  optic  nerve  and  retina  being  too  highly 
raised,  and  into  another  case,  the  proximate  cause 
of  which  is  peculiarly  and  entirely  referrible  to  de- 
pression of  such  sensibility.  The  first  example  is 
much  less  common  than  the  second.  Mr.  Law- 
rence conceives,  however,  that  they  who  divide 
amaurosis  into  two  kinds,  that  with  increased,  and 
that  with  diminished  sensibility  of  the  retina,  enu- 
merate as  symptoms  of  the  former  various  kinds  of 
impaired  vision,  some  of  which  rather  denote  the 
period  of  excitement  in  disease  of  the  retina,  than 
the  more  advanced  stage,  ordinarily  designated  as 
amaurosis.  (On  Dis.  of  the  Eye,  p.  508.)  With 
reference  to  some  amaurotic  patients,  who  are  an- 
noyed by  the  bright  light  of  day,  Mr.  Middlemore 
also  observes,  that  it  would  seem  as  if  the  sen- 
sibility of  the  retina  were  increased,  although  the 
power  of  vision  is  greatly  diminished  ; but,  he 
adds,  this  is  usually  nothing  more  than  an  early 
symptom  of  only  some  few  varieties  of  amaurosis  ; 
it  does  not  continue  so  as  to  constitute  one  of  its 
latter  symptoms.  (On  Dis.  ofthe  Eye,  vol.  ii. 
p.  257.) 

Amaurosis  does  not  constantly  attack  both  eyes 
at  the  same  time  ; frequently  one  is  attacked  some 
time  after  the  other,  and  it  is  not  unusual  even  for 
one  eye  to  remain  sound  during  life,  while  the  other 
is  completely  blind.  This  depends,  in  part,  upon 
the  disposition  to  the  disease  in  one  eye  being  quite 
local,  and  in  part  upon  the  causes  giving  rise  to  the 
complaint  extending  their  operation  only  to  the  eye 
affected.  Where,  also,  the  origin  of  amaurosis 
seems  to  depend  altogether  upon  eonstitutiona 
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causes,  one  eye  is  not  unfrequently  attacked  much  I 
sooner  than  the  other  ; though,  in  these  examples,  I 
it  is  more  rare  to  find  the  eye,  which  does  not  sutler 
at  first,  continue  perfectly  unaffected.  (Beer,  b.  ii. 
p.  422.)  As  a general  observation,  Mr.  Wardrop 
thinks  it  may  be  remarked,  that  when  only  one  eye 
is  at  first  amaurotic,  from  a sympathetic  affection, 
there  is  little  danger  of  the  other  eye  becoming 
blind  ; but  that  when  amaurosis  is  produced  by  any 
organic  change  in  one  eye,  the  other  is  very  liable 
to  be  sympathetically  affected.  ( Essays  on  the 
Morbid  Anatomy  of  the  Human  Eye,  vol.ii.  p.  190.) 
Air.  Middlemore  represents  amaurosis  as  com- 
monly attacking  one  eye  first,  and  not  commencing 
in  the  other  until  vision  in  the  one  first  attacked 
is  either  much  impaired  or  totally  destroyed.  “ It 
is  (says  he)  by  no  means  an  usual  occurrence  for 
amaurosis  to  take  place  in  each  eye  at  the  same 
time,  and  to  advance  in  both  with  an  equal  pro- 
gress/’ Still,  he  admits,  that  this  matter  will  be 
mainly  determined  by  the  nature  of  the  cause 
producing  the  amaurotic  affection.  (On  Dis.  of 
the  Eye,  vol.  ii.  p.  251.)  Indeed,  since  amaurosis 
may  arise  from  affections  of  the  sensorium,  optic 
nerve,  or  retina,  we  can  understand  how  it  happens 
that  it  sometimes  appears  in  both  eyes  at  once ; that 
it  may  be  confined  to  one,  or  that,  having  taken 
place  in  one,  it  may  in  the  other  also,  after  a longer 
or  shorter  interval.  (Lawrence,  Op.  cit.  p.  489.) 

Amaurosis  may  not  completely  hinder  vision,  a 
diminished  power  of  seeing  often  remaining  during 
life.  Hence  the  division  of  cases  into  perfect  and 
imperfect ; which  latter,  however,  sometimes  attain 
a degree  in  which  the  patient  is  only  just  able  to 
distinguish  light,  the  direction  of  its  rays,  and  its 
degree. 

Imperfect  amaurosis,  besides  being  characterised 
by  a considerable  weakness  of  sight,  approaching  to 
actual  blindness  (Amblyopia  Amauroticaf  is  mostly 
complicated  with  a greater  or  lesser  number  of  other 
morbid  effects.  Amongst  the  most  important  of 
these,  is  a defective  interrupted  vision  (visus  inter- 
ruptus ).  For  instance,  when  the  patient  is  reading, 
single  syllables,  words,  or  lines  cannot  be  seen,  un- 
less the  eye  be  first  directed  to  them  by  a movement 
of  the  whole  head,  and  greater  or  lesser  portions  of 
other  objects  are,  in  the  same  manner,  indistinguish- 
able. Sometimes,  amaurotic  patients  can  see  only 
the  upper  or  lower,  or  the  left  or  the  right  half  of 
objects.  (Visus dimidiat US',  Amaurosis  dimiadata  • 
Hemiopia  ; Hemiopsia.') 

Sometimes,  when  the  patient  shuts  one  eye,  he 
camonly  distinguish  the  halves  of  objects ; but,  if 
he  open  both  eyes,  he  sees  every  thing  in  its  na- 
tural form.  In  this  case,  one  eye  is  sound,  and 
only  some  fibres  of  the  nerve  of  sight  are  injured 
in  the  other.  (See  Schmucher’s  Vermischte  Chir. 
Schrift.  b.  ii.  p.  12.) 

In  some  not  very  uncommon  cases  of  imperfect 
amaurosis,  the  patient  cannot  see  an  object,  unless 
it  be  held  in  a particular  direction  before  the  eye  ; 
but,  when  the  eye  or  head  is  moved  in  the  least, 
he  loses  all  view  of  the  thing,  and  cannot  easily 
get  sight  of  it  again.  (Beer,  Lehre  von  den  Augen- 
krankheiten,  b.  ii.  p.  424.)  Patients  who  may  be 
said  to  be  entirely  blind,  sometimes  have  a small 
part  of  the  retina  which  is  still  susceptible  of  the 
impression  of  light,  and  is  usually  situated  towards 
one  side  of  the  eye.  This  obliquity  of  sight  was 
long  ago  pointed  out  by  the  late  Mr.  Hey,  as  com- 
mon in  the  present  disease.  (See  Med.  Obs.  and 
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Inquiries,  vol.  v.)  Richter  mentions,  that,  in  one 
man,  who  was,  in  other  respects,  entirely  bereft  of 
vision,  this  sensible  point  of  the  retina  was  situated 
obliquely  over  the  nose,  and  so  small,  that  it  was 
always  a considerable  time  before  its  situation  could 
be  discovered : he  adds,  that  it  was  so  sensible,  as 
not  only  to  discern  the  light,  but  even  the  spire  of 
a distant  steeple.  The  centre  of  the  eye  seems  to 
be  first  and  most  seriously  affected.  Hence,  the 
generality  of  patients,  in  the  early  stage  of  imper- 
fect amaurosis,  see  objects,  which  are  laterally 
situated,  better  than  such  as  are  immediately  before 
them.  (Anfangsgr.  der  Wundarzn.  b.  iii.  kap.  14.) 

One  of  the  most  common  symptoms  of  a begin- 
ning amaurosis,  is  an  appearance  in  the  patient’s 
fancy,  as  if  gnats,  or  flies  were  flying  about  before 
his  eyes.  (Visus  Muscarum,  Myodesopsia .)  Some- 
times, transparent,  dark-streaked,  circular,  or  ser- 
pentine diminutive  bodies  appear  as  if  flying  in 
greater  or  lesser  numbers  before  the  eyes,  often 
suddenly  ascending,  and  as  quickly  falling  down 
again,  and  chiefly  annoying  the  patient  and  con- 
fusing his  sight  when  he  looks  at  strongly  illumi- 
nated or  white  objects.  The  substances,  thus  ap- 
pearing to  fly  about  before  the  patient’s  eyes,  are 
termed  Muscce  volitantes  ; Mouches  volantes.  ( Beer, 
Lehre,  fyc.  b.  ii.  p.  424.)  If  what  obstructs  the 
sight  be  a single  black  speck,  it  receives  the  name 
of  scotoma. 

This  illusive  perception,  of  various  substances 
being  in  rapid  motion  before  the  eye,  gradually  in- 
creases ; the  substances  themselves  become  less 
and  less  transparent,  and,  at  length,  are  so  con- 
nected together,  that  they  form  a kind  of  network, 
or  gauze,  by  which  all  objects  are  more  or  less  ob- 
scured. This  is  another  symptom  of  amaurosis, 
technically  called  visus  reticulatus.  The  network 
commonly  has  the  peculiarity  of  being  black  in 
very  light  situations,  or  when  white  substances  are 
before  the  eye ; while,  in  dark  places,  it  is  quite 
shining,  and,  as  it  were,  of  a bluish  white  hue,  like 
silver,  though  sometimes  of  a red-yellow,  golden 
colour. 

A not  uncommon  symptom  of  imperfect  amau- 
rosis is  the  patient’s  seeing  every  object  indistinctly 
in  a rainbow-like,  sometimes  tremulous,  and  gene- 
rally very  dazzling  light ; while,  in  the  dark  espe- 
cially, blue  or  yellow  flashes,  or  fiery  balls  seem 
suddenly  to  pass  before  his  eyes  when  the  eyelids 
are  shut,  and  excite  considerable  alarm.  (Visus 
lucidus  ; Marmoryge  Hippocratis ; Photopsia .) 

In  imperfect  amaurosis,  the  sensibility  of  the  re- 
tina may  be  so  augmented,  that  the  patient  shuns 
all  light  places,  particularly  those  in  which  the  light 
is  strongly  reflected  into  the  eye,  and,  in  order  yet 
to  discern  in  some  measure  large  objects,  he  feels 
himself  obliged  always  to  seek  shady,  darkish  situa- 
tions, or  to  screen  his  eyes,  out  of  doors,  with  a 
green  shade,  or  green  glasses.  This  state  is  termed 
by  Beer,  Lichtscheue.  ( Photophobia .)  Under 
these  circumstances,  it  sometimes  happens,  that  the 
patient,  for  a very  short  time,  for  example,  a few 
moments,  or  (what  is  uncommon)  for  a more  con- 
siderable period,  is  able  of  himself  to  discern  the 
smallest  objects  in  a weak  light,  more  plainly  and 
accurately  than  the  best  eye  can  hardly  do  in  a 
good  light.  Yet,  excepting  at  such  period,  the 
patient,  with  the  above  degree  of  light,  is  not  ca- 
pable of  seeing  even  larger  objects.  This  infirmity 
of  sight  receives  the  name  of  oxyopia. 

Sometimes,  in  the  early  stage  of  amaurosis,  all 
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objects  seem  covered  with  a dense  mist;  while,  in 
other  instances,  this  mist  first  presents  itself  as  a 
simple,  continually  increasing  scotoma,  and  rarely 
in  the  form  of  a network,  or  gauze;  but  to  the 
patient,  when  his  blindness  commences  with  the 
visus  nebulosus,  the  mist  usually  appears  for  a day 
or  two  of  a light  grey  colour,  and  then  for  another 
day  or  two  very  black,  every  thing  appearing  as  if 
looked  at  through  a dense  sooty  smoke.  (Beer, 
Lehre  von  den  Augenkrankheiten,  b.  ii.  p.  422-26.) 

To  an  eye  affected  with  imperfect  amaurosis,  all 
objects  frequently  appear  indistinct,  but  double. 
( Visus  duplicatus  ; Diplopia.)  When  the  disease 
comes  on  gradually,  the  patient  sometimes  sees 
double,  with  both  eyes.  Schmucker  once  cured  a 
major  of  hussars,  who  saw  the  three  lines  of  his 
squadron  double  ; and  he  attended  another  gen- 
tleman similarly  afflicted.  Such  cases,  he  con- 
ceives, are  brought  on  by  a violent  distension  of 
the  vessels  of  the  choroides,  where,  he  thinks, 
varices  may  easily  arise,  in  consequence  of  the 
weak  resistance  of  that  membrane.  In  this  man- 
ner, the  filaments  of  the  retina  suffer  pressure,  and 
the  rays  of  light  are  broken.  Under  these  circum- 
stances, if  prompt  assistance  be  not  afforded,  total 
and  frequently  incurable  blindness  may  be  the  con- 
sequence. Schmucker  met  with  an  irremediable 
amaurosis  of  this  kind,  in  a young  man,  twenty-six 
years  of  age.  When  the  patient  made  application 
for  advice,  he  had  been  blind  a year.  Before  he 
lost  his  sight,  he  remarked,  that,  after  any  violent 
emotion,  his  sight  at  first  grew  weak,  and  that  ob- 
jects afterwards  appeared  double.  When  his  cir- 
culation was  at  all  hurried,  he  saw  black  spots 
before  his  eyes,  and  at  length  was  quite  blind. 
The  vessels  of  the  choroides  were  as  large  as  if 
they  had  been  injected  with  wax,  and  every  kind 
of  surgical  assistance  proved  ineffectual.  (Ver- 
mischte  Chir.  Schriften,  b.  ii.  p.  12.  &c,  8vo.  Berlin, 
1786.)  In  some  cases,  double  vision  only  occurs, 
when  the  patient  looks  at  objects  with  both  eyes, 
and  it  ceases  as  soon  as  he  shuts  either  the  diseased 
or  the  sound  eye.  In  the  last  of  these  circum- 
stances, double  vision  originates  from  the  deviation 
of  the  unsound  eye  from  the  axis  of  sight ; but,  in 
the  first  instance,  it  arises  from  the  morbid  state  of 
the  retina  itself  of  the  diseased  eye.  For  the  pur- 
pose of  distinguishing  both  these  examples  of  dip- 
lopia from  every  other  species  of  symptomatic 
double  vision.  Beer  applies  to  them  the  name  of 
diplopia  nervosa.  A degree  of  squinting,  strabis- 
mus, therefore,  is  a common  symptom  of  incipient 
amaurosis,  particularly  when  only  one  eye  is  af- 
fected ; for  this  always  deviates  more  or  less  from 
the  axis  of  vision.  It  is  owing  to  this  loss  of  cor- 
respondence, that  persons,  affected  with  an  imper- 
fect amaurosis  of  one  eye,  often  mistake  the  rela- 
tive distance  of  objects,  and  frequently  see  them 
reflected.  (Travers’s  Synopsis,  p.  170.)  It  is  less 
usual  for  imperfect  amaurosis  to  be  accompanied 
with  what  Beer  terms  obliquity  of  the  eye  (Lus- 
citas)  ; either  a paralysis,  or  a ceaseless,  irregular 
action  of  one  or  more  of  the  muscles  of  the  organ, 
being  evidently  a condition  of  this  symptomatic  ap- 
pearance. (See  Beer,  Lehre  von  den  Augenkrank- 
heiten, b.  ii.  p.  427.) 

Beer  has  often  met  with  patients  labouring  under 
imperfect  amaurosis,  who  could  plainly  distinguish 
all  objects  which  were  not  very  small ; but  saw 
them  of  a different  colour  from  their  real  one  ; for 
instance,  yellow,  green,  purple,  &c.  Visus  color- 


atus  erupsia.)  He  had  under  his  care  an  amau- 
rotic woman,  who  at  midday  could  discern  even 
the  smallest  objects  in  a strong  light,  but  they  all 
appeared  yellow,  though  no  marks  of  jaundice 
were  perceptible. 

Sometimes,  in  the  early  stage  of  amaurosis,  all 
objects  appear  distorted,  bent,  shortened,  and,  in 
rarer  instances,  inverted.  ( Visus  disjiguratus  ; Me- 
tamorphosia .)  Thus  the  flame  of  a candle  appears 
very  long,  but  all  awry.  This  is  said  by  Beer  to 
be  constantly  an  unfavourable  omen,  as  the  cause 
of  it  lies  in  the  brain  itself. 

Imperfect  amaurosis  is  sometimes  attended  with 
considerable  shortsightedness  (Myopia),  and  some- 
times with  the  opposite  affection  (Presbyopia) , an 
infallible  proof  that  essential  changes  have  hap- 
pened either  in  the  transparent  media  or  in  the 
muscles  of  the  eye. 

Many  patients,  when  first  a+tacked  with  amau- 
rosis, every  where  testify  a partiality  to  a great 
quantity  of  light,  employing  several  candles  at 
night,  and  sitting  in  the  day-time  with  their  backs 
against  a sunshiny  window,  in  order  to  let  what- 
ever they  are  reading  have  a very  strong  light  upon 
it.  This  symptomatic  appearance  of  incipient 
amaurosis  is  termed  by  Beer,  Lichthunger. 

Amaurosis  may  take  place  in  an  instant,  even  so 
as  to  be  attended  with  entire  blindness  ; or  it  may 
come  on  quickly,  that  is,  it  may  be  complete 
in  a few  days  or  weeks ; or,  lastly,  what  is  most 
frequently  the  case,  it  may  be  produced  gradually, 
and  several  years  elapse  before  it  attains  its  utmost 
degree  ; circumstances  of  great  moment  in  the 
diagnosis  and  treatment. 

The  type,  which  the  disease  assumes  in  its  course 
and  development,  is  also  subject  to  great  variety, 
and  claims  the  utmost  attention  ; for  amaurosis 
may  either  be  permanent  or  temporary.  It  is 
sometimes  intermittent,  making  its  appearance  at 
regular  or  irregular  intervals.  In  certain  exam- 
ples, it  prevails  at  particular  times,  commonly  all 
day,  till  a certain  hour ; or  from  one  day  till  the 
next ; or  at  a stated  time  every  month.  The 
attacks  sometimes  take  place  at  indeterminate  pe- 
riods. In  particular  cases,  another  morbid  affec- 
tion is  associated  with  the  impairment  of  sight. 
Richter  mentions  a man,  who  became  blind  at 
twelve  o’clock  in  the  day,  when  the  upper  eyelid 
used  to  hang  down  paralytic.  The  attack  always 
lasted  twenty-four  hours.  On  the  following  day, 
at  twelve  o’clock,  the  sight  used  to  return,  and  the 
patient  then  suddenly  regained  the  power  of  raising 
the  upper  eyelid.  He  would  continue  thus  able  to 
see  for  the  next  twenty-four  hours.  Whenever  he 
took  bark,  the  disease  was  regularly  doubled  ; that 
is  to  say,  the  man  then  alternately  remained  blind 
forty-eight  hours,  and  recovered  the  power  of  seeing 
for  only  twenty-four.  In  another  patient,  cited  by 
the  same  writer,  the  aqueous  humour,  during  the 
blindness,  always  became  discoloured,  whitish,  and 
turbid  ; but  its  transparency  regularly  returned  on 
the  cessation  of  the  attack.  According  to  Richter, 
periodical  amaurosis  commonly  depends  upon  irri- 
tation affecting  the  digestive  organs,  the  stimulus 
of  worms,  or  irregularity  in  the  menstrual  dis- 
charge. Sometimes  it  is  plainly  a symptom  of  a 
confirmed  ague,  the  patient  being  attacked  with  an 
ordinary  intermittent,  and  blind  during  each  pa- 
roxysm, but  always  regaining  his  sight  as  soon 
as  each  fit  is  over  (Anfangsgr.  der  Wundarnz. 
b.  iii.  kap.  xiv.)  Beer  believes,  that  periodical 
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amaurosis  is  chiefly  observed  in  chlorotic,  hemor- 
rhoidal, hysterica],  and  hypochondriacal  subjects. 
Day-blindness  (Ccccitas  Diurna  ; Nyctalopia)  and 
night  blindness  ( Cxcitas  Crepuscularis ; Hemera- 
lopia) are  nothing  more  than  cases  of  periodical 
amaurosis.  To  these  cases,  Richter’s  etiology  will 
t not  apply ; the  causes  being  entirely  of  another 
kind.  But  sometimes  the  frequently  recurring 
! form  of  the  disease  confines  itself  to  no  determinate 
type  ; and,  on  account  of  its  irregularity,  it  is  then 
termed  by  Beer,  Amaurosis  Vaga,  which,  he  says, 
is  principally  met  with  in  persons  liable  to  hysteria, 
hypochondriasis,  convulsions,  or  epilepsy.  Period- 
ical amaurosis,  after  remaining  uncured  a certain 
time,  often  becomes  permanent.  (Beer,  Lekre,  §c. 
b.  ii.  p.  429. 

The  amaurosis,  commencing  with  morbid  irrita- 
' bility  of  the  retina  and  photophobia,  is  described 
by  Beer  as  having  two  stages : during  the  first,  the 
patient  never  becomes  blind ; the  eyesight  not 
being  lost  till  the  end  of  the  second  stage.  The 
disease  always  forms  with  great  quickness,  so  that 
the  limits  between  the  two  stages  are  frequently 
very  indistinct. 

The  first  stage  commences  with  a peculiar  sen- 
sation of  fulness  in  the  eyeball,  joined  with  con- 
tinually increasing,  violent,  and  annoying  luminous 
appearances,  and  a remarkable  weakness  of  sight. 
These  symptoms  are  soon  followed  by  a stupifying, 
constantly  increasing  headache,  during  which  the 
power  of  vision  manifestly  diminishes,  without  the 
slightest  defect  being  perceptible,  either  in  the  eye 
itself,  or  its  surrounding  parts.  The  patient,  how- 
ever, is  always  of  an  athletic  constitution,  or  has 
symptoms  of  general  or  local  plethora,  or  a 
phlogistic  diathesis.  This  observation  coincides 
with  the  view  which  I entertain  of  this  part  of  the 
subject,  namely,  that  the  amaurosis  beginning  with 
irritability  of  the  organ  and  photophobia,  originates 
generally  from  an  inflammatory  affection  of  the 
retina.  A different  opinion,  however,  is  some- 
times expressed.  “ This  condition  of  photophobia, 
(says  Mr.  Middleton)  is  wholly  unconnected  with 
retinitis,  and,  although  it  is  relieved  by  protecting 
the  eye  from  bright  light,  does  not  restore  to  the 
organ  perfect  vision  : the  sight  is,  in  fact,  impaired 
in  a greater  or  lesser  degree,  although  from  the 
degree  of  intolerance  of  light  which  is  present,  it 
might  be  inferred,  that  the  sensibility  of  the  retina 
was  increased  in  a manner  which  was  wholly  in- 
consistent with  the  existence  of  impaired  and  cloudy 
vision.”  (See  R.  Middlemore  on  Dis.  of  the  Eye, 
vol.  ii.  p.  257.) 

Upon  the  advance  of  the  disorder  into  its  second 
stage,  the  headach  becomes  irregular,  being  less 
violent  at  some  periods  than  others  ; the  patient 
feels  as  if  there  were  before  his  eyes  a thick  net,  or 
gauze,  which,  in  a bright  light,  appears  quite  black, 
but,  in  the  shade,  fiery  and  shining.  This  net  or 
gauze,  when  there  is  any  temporary  determination 
of  blood  to  the  head  and  eyes,  as  in  straining  at 
stool,  is  immediately  rendered  considerably  more 
dense;  and  when  such  determination  of  blood  is 
often  repeated,  or  long  maintained,  the  density  at 
length  remains  much  greater  than  before,  and  con- 
sequently, the  patient  suddenly  grows  more  blind, 
and  is  very  quickly  entirely  bereft  of  vision.  This 
complete  loss  of  sight,  in  the  second  stage,  if  effi- 
cient assistance  be  not  given,  is  ultimately  pro- 
duced by  the  progress  of  the  disease,  even  without 
any  accidental  determination  of  blood,  though  never 
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quite  suddenly.  At  last,  all  power  of  discerning 
the  light  is  abolished,  under  incessant  stupifying 
headachs,  which  are  sometimes  weaker,  sometimes 
stronger,  and  attended  with  a sensation  as  if  the 
dimensions  of  the  eye  were  increased,  and,  indeed, 
it  really  feels  harder  than  in  the  healthy  state. 

Sometimes  amaurosis  originates  with  symptoms 
of  weakness  and  diminished  irritability.  The  sight 
is  cloudy,  and  the  patient  finds  that  he  can  see 
better  in  a light  than  a dark  situation.  He  feels 
as  if  some  dirt,  or  dust,  were  upon  his  eyes,  and  is 
in  the  habit  of  frequently  wiping  them.  His  power 
of  vision  is  greater  after  meals  than  at  the  time  of 
fasting.  His  sight  is  always  plainer,  for  a short 
time  after  the  external  use  of  tonic  remedies,  such 
as  hartshorn,  cold  water,  &c.  Richter  informs  us 
of  a person  who  was  nearly  blind,  but  constantly 
able  to  see  very  well,  for  the  space  of  an  hour 
after  drinking  champagne  wine.  He  also  mentions 
a woman  entirely  bereft  of  sight,  who  was  in  the 
habit  of  having  it  restored  again,  for  half  an  hour, 
whenever  she  walked  a quick  pace  up  and  down 
her  garden.  He  likewise  acquaints  us  with  the 
case  of  a lady,  who  had  been  blind  for  years,  but 
experienced  a short  recovery  of  her  sight,  on 
having  a tooth  extracted.  (Anfangsgr.  &c.  b.  iii. 
kap.  14.) 

Whether  the  benefit  arose  from  the  stimulus  of 
the  operation,  as  Richter  seems  to  imply,  or  from 
the  removal  of  an  irritating  cause,  doubts  may  be 
entertained.  A similar  fact  is  recorded  by  Mr. 
Travers,  who  says,  that  he  has  seen  an  incipient 
functional  amaurosis  distinctly  arrested  by  the  ex- 
traction of  a diseased  tooth,  when  the  delay  of  a 
similar  operation  had  occasioned  gutta  serena  on 
the  opposite  side  two  years  before.  (Synopsis, 
p.  299.) 

When  the  disorder  is  accompanied  with  dimi- 
nished sensibility  in  the  eye  in  general.  Beer  coin- 
cides with  Richter,  respecting  the  temporary  im- 
provement of  the  sight  after  a nourishing  meal,  or 
drinking  spirituous  liquors  ; or  when  the  patient’s 
mind  is  elated  with  joy  or  anger,  though  such  me- 
lioration of  sight,  it  is  true,  is  but  of  very  short 
duration.  (Also  Vetch  on  Dis.  of  the  Eye,  p.  137.) 
On  the  other  hand,  it  may  be  remarked,  that  every 
thing  which  tends  to  depress  the  passions  and 
spirits,  augments  the  imperfection  of  sight.  Where 
marks  of  increased  sensibility  prevail,  the  above- 
mentioned  circumstances  exercise  a transient  dis- 
advantageous operation  ; the  patient  carefully  re- 
tires from  every  strong  light,  and  frequently  shelters 
his  eye  with  his  hand,  &c.  ( Lekre  von  den  Augenhr. 
b.  ii.  p.  430.)  Mr.  Travers  also  knows  patients, 
whose  vision  is  benefited  in  a high  degree,  and 
others,  in  whom  it  is  much  deteriorated,  by  the 
quickened  circulation  of  a full  meal,  and  a few 
glasses  of  wine.  The  former,  he  says,  are  persons 
of  spare  and  meagre  habits ; the  latter,  plethoric. 
(Synopsis  of  the  Diseases  of  the  Eye,  p.  157.) 

According  to  Beer,  this  amaurosis,  originating 
with  diminished  sensibility  of  the  organ,  usually 
comes  on  very  slowly,  and  does  not  exhibit  the 
two  very  different  stages  peculiar  to  the  opposite 
case.  It  also  invariably  commences  with  the  visus 
reticulatus,  or  nebulosus,  without  any  alternation 
with  a blinding  glare  of  light ; and  the  eyesight  is 
sometimes  considerably  better,  and  sometimes 
weaker,  which  always  depends  upon  the  accidental 
operation  of  the  above  internal  or  external  circum- 
stances. The  melioration  of  the  eyesight  never 
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continues  long,  while  the  diminution  of  it  not  only 
remains,  but  gets  worse  and  worse.  It  is  not  at  all 
uncommon  for  this  species  of  amaurosis  to  make  its 
appearance  as  a night  blindness,  because  common 
artificial  light  is  much  too  feeble  to  make  due  im- 
pression upon  the  diminished  sensibility  of  the  optic 
nerve,  and  consequently  these  patients  always  show 
a partiality  to  a strong  light.  To  such  weak-sighted 
individuals,  the  flame  of  a candle,  or  the  moon, 
appears  as  if  covered  by  a dense  veil,  with  an  ex- 
panded halo  round  it  of  various  colours.  There  is 
no  complaint  made  of  pain  in  the  head  or  eyes ; 
and  no  sensation  of  fulness  or  weight  is  experi- 
enced in  the  eyeball ; much  less  are  there  any 
signs  of  the  disease  in  the  structure  and  form  of 
the  eye,  or  in  the  action  of  its  irritable  textures ; 
but,  when  it  lias  been  long  complete,  it  is  usually 
conjoined  with  a debilitated  habit. 

Amaurosis  either  presents  itself  as  a genuine  un- 
complicated affection,  or,  at  least,  with  the  appear- 
ance of  such  a form  of  disease  of  the  eye,  depend- 
ing solely  upon  a morbid  state  of  the  optic  nerve,  and 
cognizable  by  a diminution,  or  complete  abolition, 
of  the  power  of  vision;  or  the  disease  is  co-existent 
with  other  diseased  appearances,  either  in  the  eye, 
its  vicinity,  or  some  others  organs  at  a distance  from 
the  eye,  or  in  the  general  constitution.  These 
appearances  merit  the  most  earnest  consideration, 
because  they  are  for  the  most  part  connected  with 
the  cause  of  amaurosis.  According  to  this  state- 
ment, then,  there  is  a genuine  local  amaurosis,  and 
a complicated  amaurosis,  which  last  may  be  either 
local  or  general,  or  of  both  descriptions  together, 
and  therefore  named  by  Beer,  perfectly  complicated. 
(Yol.  cit.  p.  431.) 

In  the  simple  uncomplicated  species  of  amau- 
rosis, all  morbid  appearances  are  absent,  which 
might  be  produced  in  the  amaurotic  eye  by  any 
one  preternatural  change  in  the  texture,  form,  or 
state  of  that  organ.  Hence  we  are  obliged  to  trust 
almost  exclusively  to  the  patient’s  assertion,  that 
his  sight  is  bad,  or  quite  gone  ; and  not  unfre- 
quently  it  is  necessary,  especially  in  judicial  cases, 
to  employ  political  artifices,  in  order  to  determine 
whether  such  assertion  be  true,  particularly  when 
the  patient  affirms  that  the  blindness  is  restricted 
to  one  eye.  Secondly  ; when  amaurosis  is  indeed 
nearly  or  quite  formed  in  one  eye,  a slight  degree 
of  strabismus  is  at  most  perceptible,  arising  from 
the  circumstance  of  the  patient’s  not  fixing  the  eye 
affected  upon  any  object.  This  degree  of  strabis- 
mus is  noticed  by  Ackermann  and  Fischer  as  the 
surest  sign  of  amaurosis.  (See  Klinische  Annalen 
von  Jena,  st.  i.  p.  144.)  ’And  it  is  particularly 
pointed  out  by  Richter  as  an  invariable  attendant 
upon  amaurosis.  The  patient,  says  he,  not  only 
does  not  turn  either  eye  towards  any  object,  in  such 
a manner  that  the  object  looked  at  is  in  the  axis  of 
vision,  but  he  does  not  turn  both  his  eyes  towards 
the  same  thing.  This  was  regarded  by  Richter  as 
the  only  symptom  which  we  can  trust,  where  im- 
plicit confidence  should  not  be  put  in  the  mere 
assurance  of  the  patient  that  he  cannot  see,  while 
all  the  coats  and  humours  of  the  eyes  present  their 
natural  appearance.  (See  Anfangsgr.  der  Wun- 
darzn.  b.  iii.  kap.  14.)  This  observation  is  interest- 
ing to  the  military  surgeon,  amaurosis  being  a 
common  affliction  of  soldiers,  many  of  whom,  how- 
ever, endeavour  to  avoid  service  by  pretending  to 
labour  under  a disqualification  which  they  well 
know  does  not  necessarily  produce  any  very  consi- 


derable alteration  on  the  natural  appearance  of  the 
eye.  Thirdly  ; while  the  disorder  is  only  in  the 
stage  of  amblyopia,  the  patient  always  complains 
of  continually  multiplying  muscae  volitantes,  or  of 
the  visus  reticulatus,  or  nebulosus.  Fourthly ; 
luminous  forms  appear  before  the  eyes,  especially 
in  the  dark,  even  when  the  patient  is  entirely  blind. 
Fifthly  ; the  decrease  of  vision  goes  on  to  complete 
blindness,  without  any  material  interruption  or  re- 
trogression. Sixthly  ; when  only  one  eye  is  quite 
blind,  and  the  eyesight  on  the  other  side  is  per- 
fectly undisturbed,  there  is  one  infallible  symptom 
of  this  amaurosis,  namely,  if  the  sound  eye  he  very 
carefully  covered,  the  pupil  of  the  blind  one  imme- 
diately expands,  and  the  iris  becomes  quite  motion- 
less, notwithstanding  the  diseased  eye  be  exposed  to 
the  strongest  light  possible.  However,  this  criterion 
is  mostly  wanting,  because  the  amaurosis,  unat- 
tended with  any  perceptible  defect,  except  loss  of 
vision,  is  seldom  confined  to  one  eye,  but  usually 
affects  both.  (See  Lehre  von  den  Augeukr.  b.  ii. 
p.  481-82.) 

Mr.  Travers  divides  amaurotic  affections  into 
two  classes,  the  organic  and  the  functional.  The 
first  comprehends  alterations,  however  induced,  in 
the  texture  or  position  of  the  retina,  optic  nerve,  or 
thalamus.  The  second  includes  suspension  or  loss 
of  function  of  the  retina  and  optic  organ,  depend- 
ing upon  a change,  either  in  the  action  of  the  ves- 
sels, or  in  the  tone  of  the  sentient  apparatus. 

As  causes  of  organic  amaurosis,  this  author  enu- 
merates : 1.  Lesion,  extravasation  of  blood,  inflam- 
matory deposition  upon  either  of  its  surfaces,  and 
loss  of  transparency  of  the  retina.  2.  Morbid 
growths  within  the  eyeball,  dropsy,  atrophy,  and 
all  such  disorganisations  as  directly  press  upon,  or 
derange  the  texture  of  the  retina.  3.  Apoplexy, 
hydrocephalus,  tumours  or  abscesses  in  the  brain,  or 
in  or  upon  the  optic  nerve  or  its  sheath,  and  thick- 
ening, atrophy,  absorption,  or  ossification  of  the 
latter.  As  causes  of  functional  amaurosis,  Mr. 
Travers  specifies  : 1.  Temporary  determination  ; 
vascular  congestion,  or  vacuity,  as  from  visceral  or 
cerebral  irritation;  suppressed,  or  deranged,  or  ex- 
cessive secretions,  as  of  the  liver,  kidneys,  uterus, 
mammas,  and  testes  ; various  forms  of  injury  and 
disease  ; and  hidden  translations  of  remote  morbid 
actions.  2.  Paralysis  idiopathica,  suspension  or 
exhaustion  of  sensorial  power  from  various  consti- 
tutional and  local  causes  ; from  undue  excitement 
or  exertion  of  the  visual  faculty  ; and  from  the  de- 
leterious action  of  poisons  on  the  nervous  system, 
as  lead,  mercury,  &c.  From  this  description,  says 
Mr.  Travers,  it  will  be  understood,  that  organic, 
and  many  forms  of  functional  amaurosis  are  incu- 
rable ; and  the  functional,  by  continuance,  lapses 
into  the  organic  disease. 

I particularly  recommend  to  those  who  wish  for 
further  information  on  this  part  of  the  subject,  to 
consult  Mr.  Middlemore’s  account  of  the  patholo- 
gical condition  of  the  retina,  optic  nerve,  brain, 
certain  nerves,  and  various  parts  of  the  system,  in 
explanation  of  the  causes  of  amaurosis.  (0?i  bis. 
of  the  Eye,  vol.ii.  p.  247.) 

Functional  amaurosis  is  subdivided  by  Mr.  Tra- 
vers into,  1st,  the  Symptomatic,  or  that  which  is 
only  a symptom  of  some  general  disease,  or  dis- 
order of  the  system  ; as,  for  example,  plethora,  or 
debility  : 2dly,  the  Metastatic,  or  that  produced  by 
the  sudden  translation  of  the  morbid  action  from 
another  organ  of  the  body  ; as,  for  example,  from 
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the  skin,  the  testicle,  &c.  3dly,  the  Proper,  or 
that  which  depends  upon  a peculiar  condition  of 
the  retina  ; as,  for  example,  the  visus  nebulosus, 
muscae  volitantes.  (Synopsis,  p.  139—155.) 

Mr.  Lawrence  does  not  consider  the  expression 
f unctional  amaurosis  to  be  of  any  practical  utility ; 
he  argues,  that  the  exact  limits  of  the  changes 
termed  organic  have  not  yet  been  determined. 
“ We  apply  the  epithet  functional  to  those  diseases 
which  produce  no  changes  recognizable  after  death. 
But  we  cannot  infer  from  these  cases,  that  no 
alteration  had  existed  during  life.  The  state  of  an 
organ,  necessary  to  the  correct  execution  of  its 
function,  is  a living,  not  a dead  condition  ; it  re- 
quires, not  merely  a certain  organization  as  we  find 
after  death,  but  a supply  of  healthy  blood  in  a 
certain  quantity,  a natural  state  of  nervous  influ- 
ence and  sympathy,  and  perhaps  other  circum- 
stances, not  clearly  understood.  If  all  these  con- 
ditions are  combined,  can  we  consider  it  possible, 
that  the  function  should  be  disordered,  or  inter- 
rupted? If  one  or  more  should  be  altered,  or 
wanting,  can  the  disease  be  properly  regarded  as 
simply  functional  ? Vascular  congestion  is  an  ob- 
vious deviation  from  the  normal  state  of  a part. 
If  the  retina,  or  any  other  organ,  be  said  to  be 
functionally  disordered  when  its  vessels  appear 
twice  as  numerous  and  large  as  in  the  normal 
condition,  the  expression  must  be  employed  too 
loosely  to  convey  any  clear  information.”  (On 
Diseases  of  the  Eye,  p.  489.)  Mr.  Middlemore 
conceives  that  the  existence  of  irritation  in  some 
parts  of  the  intestinal  tube  produces  some  change 
in  the  vascular  department  of  the  apparatus  imme- 
diately subservient  to  vision,  and  that  it  does  not 
excite  an  imperfection  of  vision  by  means  of  some 
undefined  and  indefinable  irritation  of  a more  or 
less  protracted  duration,  which  leaves  the  various 
organic  conditions  of  the  separate  parts  of  that  ap- 
paratus unaltered  and  unaffected  ; but,  that  it  is 
not  of  a nature  to  induce  any  permanent  change 
in  the  organic  matter  of  parts,  is  proved  by  the 
perfection  with  which  vision  returns  in  many  cases 
immediately  after  the  temporary  amaurotic  attack. 
So  far,  then,  it  appears  to  Mr.  Middlemore,  that 
there  is  a certain  similarity  between  functional  or 
sympathetic  amaurosis  and  organic  or  structural ; 
but  it  must  not  be  forgotten,  that  the  former  may, 
by  continuance  and  establishment,  terminate  in  the 
latter.  (See  Middlemore  on  Diseases  of  the  Eye, 
vol.  ii.  p,  245.)  It  seems  to  Dr.  Mackenzie,  that 
amaurosis  always  results  from  an  organic  cause. 
The  notion  of  a/u« ctional  amaurosis,  he  conceives, 
must  have  arisen  from  the  facts,  that  this  disease  is 
sometimes  sympathetic,  or  arises  in  consequence  of 
derangement  of  some  remote  organ  ; and  that  it  is 
occasionally  sudden  in  its  attack,  and,  on  the  other 
hand,  instantaneous  in  its  departure.  In  sympa- 
thetic amaurosis,  Dr.  Mackenzie  considers  it  as 
indisputable,  that  the  loss  of  sight  must  depend  on 
some  organic  change  in  the  optic  apparatus.  Take, 
for  example  (says  he),  th  earnaurosis  which  arises 
from  the  presence  of  worms  in  the  bowels.  This 
result  is  only  occasional : the  Brain  of  perhaps  not 
more  than  one  out  of  a hundred  affected  with 
worms,  is  so  susceptible  of  disease,  that  the  irrita- 
tion communicated  to  it  from  the  bowels,  through 
the  great  sympathetic  nerve,  is  sufficient  to  excite 
it  to  that  morbid  condition  which  causes  dilatation 
of  the  pupils  and  loss  of  vision;  but,  that  the 
amaurosis,  in  these  cases,  is  the  consequence  of  any 
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thing  else  than  a certain  morbid  condition  of  the 
optic  apparatus,  seems  to  Dr.  Mackenzie  a propo- 
sition which  scarcely  deserves  a serious  refutation. 
Neither  does  he  admit,  when  amaurosis  occurs 
suddenly  as  a disease  of  relation,  that  it  is  inde- 
pendent of  organic  derangement  in  the  optic  appa- 
ratus, however  indubitable  it  may  be,  that  the  first 
link  in  the  chain  of  causes  has  existed  in  some  re- 
mote part  of  the  body.  (On  Diseases  of  the  Eye, 
ed.  2.  p.  902.)  T^fter  all,  however,  with  the  quali- 
fications and  particulars  annexed  by  Mr.  Travers 
to  his  definition  of  the  varieties  of  functional  amau- 
rosis, I see  a perfect  agreement  between  him  and 
Mr.  Lawrence  in  the  pathological  view  of  the  sub- 
ject: and  the  only  question  relates  to  the  pro- 
priety of  applying  the  term  functional  to  particular 
forms  of  amaurosis.  The  least  objectionable  divi- 
sions of  the  amaurosis  seem  to  the  latter  surgeon 
to  be  three,  according  as  the  disease  proceeds  from 
affection  of  the  sensorium,  or  of  the  optic  nerve,  or 
of  the  retina ; though  he  acknowledges,  that  the 
evidence  during  life  leaves  us  sometimes  in  doubt, 
whether  the  case  ought  to  be  referred  to  one  or 
another  of  these  heads.  Amaurosis  (says  he) 
may  be  induced  by  causes  acting  immediately  on 
the  nervous  apparatus  of  the  eye,  such  as  exces- 
sive exertion  of  the  organ,  or  a stroke  of  lightning ; 
it  may  arise  secondarily  from  sympathy  between 
the  nervous  structure  of  the  eye  and  some  other 
previously  affected  organ,  as  from  irritation  of  the 
stomach,  or  of  the  nerve  of  the  fifth  pair ; or  it 
may  be  a symptom  of  affection  of  the  sensorium, 
more  or  less  general.  Hence,  the  distinction  of 
the  complaint  into  idiopathic,  sympathetic,  and 
symptomatic.  (See  Lawrence  on  Dis.  of  the  Eye, 
p.  489.) 

On  the  whole,  genuine  local  amaurosis,  that  is 
to  say,  a diminution  or  total  loss  of  the  eyesight, 
unattended  with  any  other  apparent  local  or  con- 
stitutional defect,  may  be  said  to  be  a rare  case, 
the  disorder  beingusuallymore  or  less  complicated. 

To  the  local  complications,  says  Beer,  belong 
cataract ; glaucoma ; a general  varicose  state 
of  the  eyeball  (cirsophthalmia) ; exophthalmia; 
atrophy  of  the  eye  ; spasms  in  the  organ  and  sur- 
rounding parts  ; paralysis  of  one  or  more  muscles 
of  the  eye  ( ophthalmoplegia ) ; paralysis  of  the 
eyelids;  ophthalmia  in  general,  and  internal  oph- 
thalmia in  particular ; a scorbutic  bloodshot  ap- 
pearance of  the  eye  (Hypoema  Scorbtiticum) ; 
and,  finally,  wmunds  or  contusions  of  the  eye,  or 
adjacent  parts.  With  these  cases  should  also  be 
mentioned  that  important  disease,  fungus  haema- 
todes  of  the  eye.  From  this  simple  enumeration 
of  local  complications,  one  may  see  how  frequently 
amaurosis  is  only  a symptomatic  effect  of  another 
disorder  of  the  eye,  with  which  it  is  conjoined,  and 
how  often  it  is  connected  with  the  same  common 
causes,  which  pertain  to  another  or  several  other 
diseases  of  eye. 

Amongst  the  general  complications,  Beer  enu- 
merates those  which  are  purely  nervous  : impair- 
ment of  the  health  in  various  forms  by  infection, 
contagion,  or  miasmata;  a bad  habit  of  body  • 
typhoid  fevers,  the  amaurotic  effect  of  which  upon 
the  eye  the  author  of  this  work  has  frequently 
noticed  ; asthma  ; internal  and  external  hydroce- 
phalus ; organic  defects  of  the  abdominal  viscera  ; 
worms;  chlorosis;  consumption;  old  ulcers  of 
the  legs;  organic  disease  of  the  brain  and  skull ; 
complaints  arising  from  pregnancy;  hemorrhage^ 
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&c.  In  these  general  complications,  the  casual 
connection  between  amaurosis  and  some  remote 
disease  of  another  organ,  or  of  the  whole  consti- 
tution, cannot  be  mistaken  ; and  we  often  see  the 
disease  of  some  other  distant  part  from  the  eye 
suddenly  or  gradually  diminish,  and  immediately 
appear  again  as  a sympathetic  action  in  the  form 
of  amaurosis,  of  which  the  most  remarkable  in- 
stance presents  itself  after  the  sudden  healing  of 
old  ulcers  of  the  legs.  ( Beer,  Lehre  von  den  Au- 
genkr.  b.  ii.  p.  433.) 

One  may  consider  as  the  only  really  insepara- 
ble symptom  of  amaurosis,  that  weakness  of  sight 
( Amblyopia ),  or  that  complete  blindness,  in  which 
neither  with  the  unassisted  nor  assisted  eye  the 
least  effect  can  be  perceived  in  the  structure  and 
shape  of  the  affected  organ.  But  how  rarely  this 
essential  symptom  is  met  with  alone,  and  how  fre- 
quently it  is  obscured  by  some  other  defect  in  the 
structure  and  form  of  the  eye,  is  proved  by  daily 
experience. 

The  incidental  symptoms  of  amaurosis  may  con- 
sist in  the  faulty  size  and  shape  of  the  pupil.  In 
many  cases,  the  pupil  is  very  much  dilated,  im- 
moveable, and  possesses  its  natural  black  colour, 
and  usual  transparency.  This  is  the  state  of  nu- 
merous cases,  but  there  are  many  exceptions. 
Sometimes,  according  to  Richter,  in  the  most 
complete  and  incurable  cases,  the  pupil  is  of  its 
proper  size,  and  even  capable  of  tree  motion 
( Turbos , Recue'il  Periodique , fyc.  t.ii.  p.  319.); 
and,  occasionally,  it  is  actually  smaller  and  more 
contracted  than  natural.  This  aperture  often  con- 
tinues extraordinarily  large  in  the  strongest  light  ; 
but,  in  some  instances,  it  is  unusually  small  in 
every  kind  of  light.  ( Arrachard , Recueil  Period. 
&c.  t.  i.  p.  '273. ; Richter,  Anfangsgr.  Sfc.  b.  iii. 
p.  424. ; Beer,  Lehre,  Ac.  b.  ii.  p.  435.)  Accord- 
ing to  the  latter  writer,  the  pupillary  edge  of  the 
iris  rarely  has  its  primitive  shape,  being  generally 
more  or  less  angular ; either  at  some  indeterminate 
point;  or  above  and  below,  so  as  to  resemble  in 
some  measu ; e the  pupil  of  the  cat  race  ; or  towards 
the  nose,  or  temple,  so  as  to  have  some  similitude 
in  its  form  to  the  pupil  of  ruminating  animals. 

Frequently,  not  only  the  size  and  shape  of  the 
pupil  are  faulty,  but  its  position  is  unnatural,  being 
inclined  either  upwards  or  downwards,  or  outwards 
or  inwards,  but,  most  commonly,  in  a diagonal 
line  between  inwards  and  upwards  ; and  in  these 
cases  the  pupillary  margin  of  the  iris  never  de- 
scribes a regular  circle,  but  is  more  or  less  angular. 
(Beer,  vol.  cit.  p.436.) 

The  pupil  of  an  eye,  affected  with  amaurosis, 
frequently  does  not  exhibit  the  clear  shining  black- 
ness which  is  seen  in  a healthy  eye.  When  the 
disease  is  an  effect  of  hydrocephal  us,  and  occurs  in 
a young  subject,  the  pupil  presents  its  natural 
black  hue  ; but  in  elderly  subjects,  it  is  rarely  the 
case  that  some  degree  of  glaucoma  does  not  ac- 
company amaurosis.  (Mackenzie,  e d.2.  p.  908.) 
In  general,  the  pupil  is  of  a dull  glassy,  hornlike 
blackness,  which  symptom  alone  is  frequently 
enough  to  apprize  a well-informed  practitioner 
of  the  nature  of  the  disease.  It  is,  in  the  words 
of  Mr.  Travers,  “ little  more  than  the  healthy 
appearance  of  the  humours  in  the  eye  of  ahorse.” 
(Synopsis,  p.  146.)  Sometimes  the  colour  of  the 
pupil  has  an  inclination  to  green  ; while,  in  other 
examples,  this  aperture  seems  to  be  dense,  white, 
and  cloudy,  so  that  the  complaint  might  easily  be 


mistaken  for  the  beginning  of  a cataract.  This 
error,  into  which  inexperienced  surgeons  are  liable 
to  fall,  may  generally  be  avoided  by  attention  to 
the  following  circumstances.  The  misty  appear- 
ance is  not  situated  close  behind  the  pupil,  in  the 
place  of  the  crystalline  lens,  but  more  deeply  in 
the  eye.  Nor  i>  it  in  proportion  to  the  impairment 
of  sight,  the  patient  being  quite  blind,  while  the 
misty  appearance  is  so  trivial,  that,  if  it  arose  from 
the  opacity  of  the  crystalline  lens,  it  could  at  most 
only  occasion  a slight  weakness  and  obscurity  of 
vision  j at  the  same  time,  Richter  acknowledges 
that  it  must  be  more  difficult  to  avoid  mistake 
when  a beginning  amaurosis  is  accompanied  with 
this  cloudiness  of  the  eye,  and,  consequently,  when 
the  degree  of  blindness  seems  to  bear  some  pro- 
portion to  the  degree  of  mistiness  in  the  pupil. 
However,  in  this  case,  he  maintains  that  the  true 
nature  of  the  disease  may  generally  be  known  by 
comparing  the  ordinary  symptoms  of  the  two  dis- 
eases. (Anfangsgr.  b.  iii.  p.  1 4.)  And, according 
to  Beer,  when  the  pupil  is  of  a true  dark  gray,  or 
greemsh  gray  colour,  a lateral  inspection  of  the 
eye  will  show  plainly  enough  that  the  cloudiness  is 
in  the  vitreous  humour  or  behind  it.  Sometimes 
the  pupil  appears  reddish,  quite  red,  or  of  a yellow- 
ish white  colour  (Lehre  von  den  Angenkr.  b.  ii. 
p.  43b'.)  ; while,  in  other  cases,  the  interior  of  the 
eye,  a good  way  behind  the  pupil,  seems  white, 
and  a concave  light-coloured  surface  mav  be  ob- 
served,  upon  which  the  ramifications  of  blood- 
vessels can  be  plainly  seen.  In  particular  in- 
stances, this  white  surface  extends  over  the  whole 
back  part  of  ihe  eye,  while,  in  other  cases,  it  only 
occupies  a half  or  a small  portion  of  it.  This  pe- 
culiar appearance  has  been  ascribed  to  a loss  of 
transparency  on  the  retina  itself,  and  a consequent 
reflection  of  the  rays  of  light.  ( Haller . Element . 
Physiol,  t.  v.  p.  409.)  Mr  Travers  inclines 
to  the  opinion,  that  it  arises  from  a deficient  secre- 
tion of  the  choroid  pigment,  a preternatural  adhe- 
sion’betwixt  the  choroid  coat  and  the  retina,  and 
a discoloration  or  resplendent  appearance  of  the 
latter  from  this  cause.  (Synopsis,  p.  148.) 

A whiteness  behind  the  pupil  sometimes  ori- 
ginates from  the  diseased  mass,  which,  in  fungus 
haematodes  of  the  eye,  grows  from  the  deeper  part 
of  this  organ,  and  gradually  makes  its  way  forward 
to  the  iris,  attended  with  total  loss  of  sight.  Put- 
ting out  of  present  consideration  the  change  of 
colour  within  the  eye,  produced  by  fungus  hsema- 
todes,  the  other  palish  changes  behind  the  pupil 
are  not  confined,  as  Rieser  supposes,  to  very  old 
cases  of  amaurosis,  because  the  alteration  is  de- 
scribed by  Schmucker  as  taking  place  especially 
in  examples  the  formation  of  which  was  quite  sud- 
den ( Vermischte  Chir.  Schrift.  b.  ii.)  ; and  Lan- 
genbeck  has  recorded  cases  in  which  the  same 
appearance  happened  in  the  early  stage  of  the  dis- 
ease. (Neue  Bihl.  b.i.  p.  64,  &c.) 

The  strongest  criterion  between  amaurosis  and 
incipient  cataract,  and  one  most  to  be  depended 
upon  in  practice,  is  the  difference  which  the  flame 
of  a candle  exhibits  in  the  two  affections.  In  in- 
cipient cataract,  it  appears  as  if  it  were  involved 
in  a generally  diffused  thin  mist,  or  white  cloud, 
which  increases  with  the  distance  of  the  light; 
but,  in  amaurosis,  a halo,  or  iris,  appears  to  en- 
circle or  emanate  from  the  mist,  the  flame  seem- 
ing to  be  split  when  at  a distance.  ( Stevenson  on 
the  Nature,  fyc.of  Amaurosis.  Lond.  1821.) 
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If  the  pupil  is  very  much  dilated,  if  its  mobility 
is  nearly  destroyed,  if  scintillations  are  present, 
and  if  the  patient  has  recently  been  exposed 
to  the  operation  of  circumstances  calculated  to 
induce  atonic  amaurosis  ; then  the  decision  that 
the  case  is  of  the  latter  kind  is  free  from  difficulty. 
(See  R.  Middlemore  on  Bis.  of  the  Eye,  vol.ii. 
p.  270.)  This  gentleman  is  satisfied,  that  the  only 
circumstances,  which  can  render  it  difficult  to  dis- 
tinguish cataract  from  amaurosis,  are,  when  mere 
atony  of  the  retina,  or  atrophy  of  the  optic  nerve, 
commences,  and  especially,  wffien  either  of  these 
morbid  states  supervenes  to  a cloudy  state  of  the 
pupil  ; and,  in  every  such  instance,  where  the 
slightest  doubt  exists,  he  recommends  the  eye  not 
to  be  actively  exerted. 

For  additional  observations  on  tbe  distinctions 
between  incipient  cataract  and  amaurosis  and 
glaucoma,  see  Cataract  and  Glaucoma. 

Besides  the  above  appearances  in  tbe  pupil 
itself,  and  in  the  pupillary  margin  of  the  iris,  Beer 
adverts  to  several  important  phenomena  with  re- 
spect to  the  motion  of  the  iris.  Sometimes  the  iris 
moves  inertly,  and  frequently  not  at  all,  though 
the  light  be  strong,  and  the  upper  eyelid  be  rubbed 
over  the  eyeball.  While,  in  other  examples,  a 
very  moderate  light  will  bring  on  such  a rapid 
contraction  of  the  iris  and  closure  of  the  pupil  as 
are  never  witnessed  in  a healthy  eye. 

• We  have  also  the  authority  of  Richter  for  as- 
serting, that,  in  particular  instances,  the  iris  not 
only  possesses  the  power  of  motion,  but  is  capa- 
ble of  moving  with  uncommon  activity,  so  that, 
in  a moderate  light,  it  will  contract  and  nearly 
close  the  pupil.  ( Avfangsgr . der  W unaarzn.  b.  lii. 
p.  424.  ed.  1795.) 

Two  or  three  remarkable  instances  of  the  active 
state  of  the  iris,  in  cases  of  amaurosis,  were  some 
yean*  ago  shown  to  me  by  Dr.  Albert,  then  staff 
surgeon  at  the  York  Hospital,  Chelsea,  and  I have 
since  seen  other  similar  cases.  Most  of  the  pa- 
tients in  question  had  not  the  least  power  of  dis- 
tinguishing the  difference  between  total  darkness 
and  the  vivid  light  of  the  sun,  or  a candle  placed 
just  before  their  eyes.  Janin  sometimes  found  the 
pupil  capable  of  active  motion  in  this  disease,  and 
Schmucker  twice  noticed  the  same  fact.  An  ex- 
ample of  complete  amaurosis,  with  perfect  motion 
of  the  irides,  is  recorded  by  Mr.  Lawrence.  It 
was  attended  by  violent  pains  in  the  head,  and 
proved  incurable.  (Cbi  Diseases  of  the  Eye, 
p.494.)  / 

Such  cases,  Mr.  Travers  thinks,  can  only  be 
explained  by  concluding  the*organ  to  be  sound, 
and  the  cause  of  the  amaurosis  remote,  or  external 
to  it.  Thus,  says  he,  in  a case  of  circumscribed 
tumour,  compressing  the  left  optic  nerve,  imme- 
diately behind  the  ganglion  opticum,  although  the 
blmdness  was  complete,  the  iris  was  active.  In 
two  young  ladies,  in  whom  the  eyes,  as  in  the 
former  case,  were  perfect,  and  the  blindness  com- 
plete, the  iris  was  even  vivacious  ; and  there  was 
the  strongest  presumptive  evidence,  from  the  symp- 
toms, that  the  amaurosis  was  in  the  cerebral  portion 
of  the  nerve.  ( Synopsis , p.  188.)  Sometimes, 
when  the  retina  of  each  eye  is  equally  insensible  to 
light,  and  the  amaurosis  of  both  eyes  complete,  the 
iris  of  each  eye  will  be  differently  acted  upon  by 
the  light,  so  that  one  pupil  will  be  larger  and  its 
motions  more  lively  than  those  of  the  other.  Mr. 
Middlemore  has  seen  several  persons,  who  had 
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amaurosis  in  a decided  form  in  one  eye,  and  only 
in  a very  slight  degree  in  the  other,  in  whom  the 
mobility  of  the  pupil,  as  tested  in  various  ways, 
was  much  more  considerable  in  the  most  diseased 
eye.  The  irritability  of  the  iris,  and  the  sensi- 
bility of  the  retina  to  light,  do  not,  therefore,  al- 
ways correspond.  (See  R.  Middlemore  on  Dis. 
of  the  Eye,  vol.  ii.  p.  255.) 

In  some  anomalous  cases,  when  the  strength  of 
the  light  is  suddenly  increased,  the  pupil  expands 
with,  more  or  less  celerity. 

It  is  observed  by  Mr.  Travers,  that  if  the  retina 
be  opaque,  compressed,  or  unsupported,  the  iris 
mechanically  disordered,  or  the  ciliary  nerves  pal- 
sied, the  pupil  is  inactive,  independently  of  the 
state  of  vision.  In  the  first  of  these  cases,  it  is 
evident  that  the  sight  will  be  lost ; but  we  conti- 
nually see  useful  vision  combined  with  the  second 
and  third,  as  after  operations,  in  which  the  iris  has 
been  half  destroyed,  or  has  become  preternaturally 
adherent,  or  in  malformations,  where  it  is  half 
wanting ; and  in  paralysis  of  the  ciliary  nerves, 
accompanying  ptosis.  ( Synopsis , p.  188.) 

Frequently,  in  amaurosis,  when  the  sight  of  only 
one  eye  is  lost,  and  the  other  retains  its  full  power 
of  vision,  not  the  slightest  defect  can  be  discovered 
as  long  as  the  patient  keeps  both  of  them  open ; 
but,  the  instant  the  sound  eye  is  completely  co- 
vered, the  iris  becomes  perfectly  motionless,  its 
pupillary  margin  assumes  an  angular  shape,  and 
the  pupil  expands,  being  sometimes  evidently 
drawn  towards  the  edge  of  the  cornea.  (Beer, 
Lehre  von  den  Augenkrank.  b.  ii.  p.438.)  This 
demonstrates  the  difference  between  the  inde- 
pendent and  the  associated  action  of  the  iris. 

Besides  the  above  appearances  of  the  pupil  and 
iris,  amaurosis  is  attended  with  other  character- 
istic phenomena,  which  occur  under  certain  cir- 
cumstances, in  the  form,  texture,  and  state  of 
other  parts  of  the  eye,  and  adjoining  organs. 
Thus,  the  patient  often  complains  of  a peculiar 
troublesome  dryness  of  the  eye,  or  of  a sensation 
as  if  the  eyeball  were  about  to  be  pressed  out  of 
its  socket ; and,  indeed,  says  Beer,  one  may  some- 
times hear  a grating  noise,  and  distinguish  a fluc- 
tuation in  the  orbit  behind  the  eyeball,  when  this 
organ  is  pressed  upon  by  the  finger,  or  moved  in 
various  directions,  though  neither  its  circumfer- 
ence be  enlarged,  nor  any  tendency  to  exophthal- 
mia be  really  present.  IN  or  is  it  very  uncommon 
to  find  the  affected  eye  preternaturally  hard,  soft, 
or  even  quite  flaccid  ; but  it  is  less  common  to  find 
the  dimensions  of  the  globe  of  the  eye  increased, 
or  the  organ  affected  with  atrophy.  (Beer,  vol. 
cit.  p.  438.) 

Ft owever,  in  organic  amaurosis,  a peculiar 
bluish  gray  tint  of  the  sclerotic  coat  is  frequently 
remarkable ; and  sometimes  even  a degree  of 
bulging  on  one  or  more  sides  of  the  eye,  or  simply 
a loss  of  sphericity,  its  sides  appearing  flattened. 
A turgescence  of  the  superficial  vessels,  espe- 
cially of  the  long  fasciculi  of  conjunctival  veins, 
is  likewise  another  symptom,  frequently  observed 
in  organic  amaurosis.  (See  Travers’s  Synopsis, 
p.  146.) 

In  this  work  are  given  the  particulars  of  a dis- 
section, in  which  a case  of  amaurosis  was  attended 
with  a collapse  of  the  retina  from  absorption  of 
the  vitreous  humour. 

Some  of  the  principal  morbid  effects  of  amau- 
rosis have  been  already  described  in  speaking  of 

C 2 


20 


AMAUROSIS. 


the  several  defects  of  vision,  which  accompany  an 
amaurotic  weakness  of  sight.  Besides  these,  how- 
ever, there  are  others  meriting  attention.  For 
instance,  the  patient  feels  in  the  eye  and  surround- 
ing parts  an  irksome  sensation,  without  any  actual 
pain,  and  complains  of  a remarkable  sense  of  ful- 
ness or  weight  in  the  organ.  Amaurotic  patients 
are  also  frequently  attacked  with  sudden  violent 
giddiness,  usually  ending  in  a considerable  dimi- 
nution of  the  eyesight,  and  sometimes  in  severe 
general  headach.  Occasionally  they  fancy  that 
small  atoms  of  dust  are  lodged  under  the  eyelids, 
and  are  fearful  of  moving  these  parts,  or  the  eye. 
It  is  also  well  known,  that  many  persons  become 
amaurotic  while  labouring  under  severe  hemiera- 
nia,  extending  from,  or  to,  the  diseased  eye ; 
while,  on  other  occasions,  the  most  violent  pains 
are  confined,  particularly  to  the  region  of  the  eye- 
brow, and  have  the  appearance  of  being  strictly 
periodical.  In  certain  other  cases,  the  pain  is 
wandering,  and  shoots  in  every  direction  about 
the  eyebrow.  These  painful  feelings  often  pre- 
cede the  amaurotic  blindness  a considerable  time, 
and  often  first  take  place  when  one  or  both  eyes 
are  already  blind  ; but  the  pains  and  loss  of  sight 
are  not  unfrequently  produced  together.  Lastly, 
some  patients  are  met  with,  in  whom  the  worst 
pains  only  last  until  the  amaurosis  is  perfectly 
formed,  when  they  gradually  and  permanently 
cease.  In  all  these  painful  cases  of  amaurosis, 
the  pain  and  the  blindness  chiefly  depend  upon  the 
same  cause,  and  one  is  seldom  the  occasion  of  the 
other.  Sometimes  amaurotic  patients  experience 
such  violent  pain,  that  they  lose  their  senses,  and 
grow  delirious  ; but,  in  these  cases,  if  we  can 
credit  the  assertion  of  Beer,  important  morbid 
changes  in  the  bones  of  the  skull,  or  the  brain 
itself,  are  invariably  noticed  after  death.  (See 
Lehre  von  den  Augenkr.  b.ii.  p.439.)  In  some 
amaurotic  patients,  lethargic  symptoms  may  be 
remarked;  in  others,  restlessness;  and,  more 
rarely,  delirium  in  all  its  degrees,  either  as  a 
transient  or  permanent  affection. 

According  to  the  observations  of  Mr.  Travers, 
pain  in  the  forehead  and  temples  is  a precursory 
symptom  of  amaurosis,  diminishing  in  proportion 
as  the  dimness  increases.  When  the  amaurosis  is 
perfect,  it  usually  ceases  altogether,  if  the  disease 
has  its  seat  in  the  eyeball.  But  when  the  pain 
is  severe,  remits  imperfectly,  and  is  quickly  ren- 
dered worse  by  exercise,  it  is  usually  connected 
with  organic  disease  of  the  brain.  In  this  case, 
derangemeht  and  torpor  of  the  priraae  viae,  loss  of 
strength  and  flesh,  disposition  to  stupor,  occasional 
confusion  of  intellect,  inaptitude  to  exertion,  and 
paralysis  of  one  or  more  muscles,  will  be  con- 
comitant symptoms.  (Synopsis,  <5fc.  p.  167.) 

Paralytic  appearances  may  precede  amaurosis, 
either  in  the  vicinity  of  the  eye,  or  in  the  muscles 
of  the  face,  or  in  a distant  situation,  as  the  ex- 
tremities. Sometimes  they  accompany  the  dis- 
ease, and  sometimes  closely  follow  the  weakness 
of  sight,  being  not  unfrequently  the  forerunners 
of  a fatal  attack  of  apoplexy. 

In  the  same  way,  convulsive  symptoms  may  be 
conjoined  with  amaurosis  ; and  when  they  first 
occur  in  the  complete  stage  of  the  latter  disease, 
Beer  pronou  ces  them  a very  unfavourable  omen 
for  the  patie  it’s  life. 

Likewise,  when  in  a case  of  perfect  amaurosis, 
several  of  the  other  senses  are  affected ; when  the 


hearing  and  then  the  smell  and  taste,  are  lost, 
and  afterwards  the  memory  and  other  intellectual 
powers  fail,  the  patient’s  speedy  dissolution  may 
be  expected.  (See  Lehre  von  den  Augenhranhh . 
b.  ii.  p.  441.  Wien,  1817.) 

In  some  cases,  the  cause  is  of  a local,  direct , 
and  mechanical  nature;  such  as  the  pressure  of  a 
tumour  on  the  optic  nerve.  In  others,  it  is  of  a 
local,  but  vital  kind  ; such  as  a plethoric,  or  con- 
gested state  of  the  blood-vessels  of  the  brain,  or 
eye.  In  a third  set  of  cases,  the  cause  is  general, 
or  constitutional ; such  as  exhaustion,  consequent 
to  profuse  or  continued  loss  of  some  of  the  fluids 
of  the  body.  (See  Wm.  Mackenzie  on  Dis.  of  the 
Eye,  p.  901.  ed.  2.) 

Age  cannot  be  considered  a predisposing  cause 
of  amaurosis  in  the  same  degree  that  it  is  of  ca- 
taract ; for  there  are  many  more  blind  persons 
who  have  been  deprived  of  their  sight  by  amau- 
rosis in  their  best  days,  than  old  persons  thus  at- 
tacked. Amaurosis  spares  no  age  — not  even  the 
new-born  infant.  Mr.  Lawrence  concurs  in  this 
statement,  adding  his  belief,  however,  that  amau- 
rosis is  most  frequent  at  or  after  the  middle  period 
of  life,  especially  about  the  cessation  of  menstru- 
ation in  females,  and  the  corresponding  age  in  the 
male.  (On  Diseases  of  the  Eye,  p.  517.) 

The  following  statement,  in  relation  to  this  part 
of  the  subject,  appears  correct: — “ There  are  cer- 
tain ages,  at  which,  from  particular  circumstances, 
amaurosis  is  most  commonly  witnessed,  and  for 
the  most  part  merely  as  a functional,  or  sympa- 
thetic affection.  In  the  first  place,  it  may  be 
congenital,  with  or  without  being  evinced  by  any 
defect  in  the  form  or  the  magnitude  of  the  eye, 
or  any  of  its  parts,  although  the  globe  generally 
acquires  under  such  circumstances  a rolling  or 
unsteady  motion.  Amaurosis  may  be  produced 
by  hydrocephalus,  which  disease  occurs  most  fre- 
quently in  children  ; by  convulsions  ; and  by  the 
irritation  connected  with  dentition,  or  by  the  pre- 
sence of  worms  in  the  stomach  or  intestines. 
These  are  the  circumstances  associated  with  very 
early  life,  with  which  amaurosis  is  most  commonly 
connected.  At  the  period  of  puberty,  it  is  some- 
times induced  by  vitiated  habits,  and  by  certain 
conditions  of,  and  changes  in,  the  genital  system. 
Again,  the  period  of  pregnancy  and  suckling  are 
favourable  to  its  origin  ; the  former,  by  the  pres- 
sure of  the  gravid  uterus  on  the  large  venous 
trunks ; and  the  latter,  by  enfeebling  the  system 
generally,  and  very  probably  also  by  over- exciting 
and  deranging  that  sympathy  which  exists  be- 
tween the  uterus,  tlie  mammae,  and  the  retina,  and 
with  the  precise  nature  of  which  we  are  not  fully 
acquainted.  The  final  cessation  of  menstruation 
is  the  next  season  at  which  amaurosis  is  most 
likely  to  take  place  ; and,  lastly,  extreme  age  is 
a strong  predisposing  cause  of  amaurosis.”  (See 
Middlemore  on  Dis.  of  the  Eye,  p.  252.) 

Four  forms  of  congenital  organic  amaurosis  are 
noticed  by  Mr.  Travers.  One,  in  which  the  eye 
is  preternaturally  small,  soft,  and  even  flaccid  ; 
the  iris  tremulous,  and  not  influenced  by  bella- 
donna ; and  the  globe  affected  with  tremor,  and 
not  subject  to  the  control  of  the  will.  A second,  / 
depending  on  a deficiency  of  the  pigmentum  . 
nigrum  ; the  organ  is  tremulous,  strong  light 
produces  uneasiness,  and  vision  is  dazzled  Kind 
confused.  The  vessels  of  the  choroid  give  the 
interior  of  the  eye  a deep  red  tinge.  A third  case 
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is  that  in  which  the  sclerotica  so  encroaches  upon 
the  cornea,  that  the  latter  is  scarcely  wider  than 
the  pupil.  In  the  fourth  kind  of  congenital  amau- 
rosis, described  by  Mr.  Travers,  the  eyes  move  in 
concert,  as  if  attracted  by  a faint  perception  of 
light ; but  the  infant  is  blind  : no  marks  of  or- 
ganic derangement  can  be  seen  ; but  the  disease 
may  be  connected  with  a morbid  state  of  the 
thalami,  or  optic  nerve.  (Synopsis,  p.  153,  154.) 

Neither  do  sex  and  race  affect  the  frequency 
of  the  complaint;  but  dark  eyes  are  sometimes 
alleged  to  be  more  disposed  to  amaurotic  blind- 
ness than  such  as  are  light-coloured.  According 
to  Beer’s  experience,  for  every  gray  or  blue  eye 
affected  with  amaurosis,  there  are  five  and  twenty 
or  thirty  brown  or  black  ones  thus  diseased.  L. 
Winslow,  Weller,  and  Sanson  likewise  regard 
dark  eyes  as  most  subject  to  amaurosis.  In  this 
country,  I believe,  it  is  found,  that  the  mere 
colour  of  the  eye  has  not  the  influence  here  re- 
presented in  predisposing  to  amaurosis.  (See  R. 
Middlemore  on  Diseases  of  the  Eve,  vol.  ii. 
p.  252.) 

More  frequently  than  cataract,  amaurosis  is 
found  to  be  a true  hereditary  disease;  — this  is  so 
much  the  case,  that  most  of  the  members  of  a 
family,  for  more  than  one  generation,  ma)r  lose 
their  sight  from  amaurosis  at  a certain  period  of 
life.  Beer  was  acquainted  with  more  than  one 
family  in  which  this  happened  ; and,  what  merits 
attention,  the  women  of  one  of  these  families, 
down  to  the  third  generation,  became  completely 
and  permanently  blind  from  amaurosis  on  the 
cessation  of  the  menses,  while  all  the  others, 
who  had  had  children,  were  unaffected.  But  the 
males  of  this  unfortunate  family,  who,  as  well  as 
the  females,  have  very  dark-brown  eyes,  all  seem 
to  be  weak-sighted,  though  none  of  them  are  yet 
blind.  ( ' Lehve  von  den  Augenkrankheiten , b.  ii. 
p.  443.) 

In  women,  especially  those  with  black  eyes,  the 
time  when  the  menses  stop  is  considered  by  Beer 
a likely  period  for  the  commencement  of  amau- 
rosis. 

According  to  the  same  writer,  patients  whose 
piles  used  to  bleed  periodically  for  a long  time, 
but  are  now  suddenly  stopped,  and  whose  eyes 
are  dark,  are  very  liable  to  amaurosis. 

One  of  the  less  common  causes  of  amaurosis  is 
an  idiosyncrasy,  in  relation  to  this  or  that  sort  of 
nutriment  or  medicine,  or  this  or  that  particular 
state  of  the  body.  Here  is  to  be  reckoned  the 
amaurotic  weakness  of  sight,  or  the  perfect  amau- 
rosis, which  comes  on  at  the  very  commencement 
of  pregnancy,  and  subsides  after  delivery,  but  al- 
ways attended  with  dyspepsia  and  insuperable  vo- 
miting. This  species  of  amaurosis,  however, 
should  be  carefully  distinguished  from  that  which 
sometimes  first  originates  in  the  final  months  of 
pregnancy,  and  chiefly  from  strong  and  long-con- 
tinued determination  of  blood  to  the  head  and 
eyes,  particularly  when  the  bowels  are  at  the  same 
time  loaded,  amd  the  patient  constipated.  This 
latter  case  usually  continues  till  after  delivery ; 
or,  if  the  labour  be  tedious,  difficult,  and  attended 
with  considerable  efforts,  the  blindness  may  first 
attain  its  complete  form  at  the  time  of  delivery, 
and  not  afterwards  subside. 

Beer  saw  a young  Jewess,  who,  at  the  very 
beginning  of  her  first  three  pregnancies,  which 
followed  each  other  quickly,  regularly  lost  her 
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sight,  becoming  completely  amaurotic  between 
the  third  and  fourth  months,  and,  on  the  two  first 
occasions,  she  continued  blind  till  after  delivery  ; 
but,  in  the  third  instance,  the  power  of  vision 
never  returned  at  all.  (See  also  Dtmours,  Traite 
des  Mai.  des  Yeux,  t.  i.  p.  380.)  Beer  twice 
had  under  his  care  another  woman,  who  was  at- 
tacked with  amaurosis  whenever  she  drank  cho- 
colate ; but,  upon  leaving  off  that  drink,  she 
never  afterwards  had  any  complaint  in  her  eyes. 

The  abuse  of  narcotic  poisonous  substances  may 
induce  amaurosis;  as  opium,  hyoscyamus,  bella- 
donna, &c.  Lead  will  do  the  same  thing.  Di- 
latation and  a fixed  state  of  the  pupil  follow  the 
mere  application  of  some  narcotics  to  the  skin  ; 
a circumstance  of  which  we  take  advantage 
in  the  treatment  of  several  diseases  of  the  eye  ; 
but,  it  does  not  usually  happen  that  belladonna 
and  hyoscyamus,  the  substances  employed  in  this 
way,  produce  any  other  effect  than  a degree  of 
obscurity  and  dazzling,  such  as  a great  influx  of 
light  through  a much  dilated  pupil  might  occa- 
sion. Taken  internally,  however,  these  and  some 
other  poisons  of  the  same  class,  as  stramonium, 
dulcamara,  white  hellebore,  tobacco,  opium,  &c. 
cause  more  or  less  complete  insensibility  of  the 
retina,  along  with  mydriasis,  or  myosis.  The 
blindness  is  often  a very  obstinate  symptom,  con- 
tinuing a long  while  after  disturbance  of  the  intel- 
lectual functions  has  ceased.  (See  Mackenzie  on 
Dis.  of  the  Eye , p.  956.  ed.  2.) 

One  not  unfrequent  cause  of  amaurosis  is  hy- 
steria and  hypochondriasis,  with  which  must  be 
mentioned  disease  of  one  or  more  of  the  abdo- 
minal viscera,  especially  the  liver.  (Beer,  Lehre, 
&)C.  b.  ii.  p.  444 — 446.) 

According  to  Richter,  the  remote  causes  of 
amaurosis  may  be  properly  divided  into  three 
principal  classes,  the  differences  of.  which  indicate 
three  general  methods  of  treatment. 

The  first  class  of  causes  depends  upon  an  ex- 
traordinary plethora  and  turgidity  of  the  blood- 
vessels of  the  brain,  or  of  those  of  the  optic  nerves 
and  retinae,  upon  which  last  parts  a degree  of 
pressure  is  thereby  supposed  to  be  occasioned. 
A considerable  plethora,  especially  when  the  pa- 
tient heats  himself,  or  keeps  his  head  in,  a depend- 
ing position,  will  frequently  excite  the  appearance 
of  black  specks  before  the  eyes,  and  sometimes 
complete  blindness.  A plethoric  person  (says 
Richter),  who  held  his  breath,  and  looked  at  a 
white  wall,  was  conscious  of  discerning  a kind  of 
network,  which  alternately  appeared  and  disap- 
peared with  the  diastole  and  systole  of  the  arteries. 

Richter  thinks  it  likely,  that  the  disease  is  thus 
produced,  when  it  proceeds  from  the  suppression 
of  some  habitual  discharge  of  blood,  from  the 
neglect  to  be  bled  according  to  custom,  the  stop- 
page of  the  menses,  and  the  cessation  of  hemor- 
rhage from  piles.  In  the  same  manner,  the  com- 
plaint may  be  brought  on  by  great  bodily  exer- 
tions, which  determine  a more  rapid  current  of 
blood  to  the  head.  Richter  informs  us  of  a man, 
who  became  blind  all  on  a sudden,  while  carrying 
a heavy  burden  up  stairs.  He  tells  us  of  another 
man,  who  laboured  excessively  hard  for  three 
days  in  succession,  and  became  blind  at  the  end  of 
the  third  day.  Pregnant  women,  in  like  manner, 
are  sometimes  bereft  of  their  sight  during  the  time 
of  labour.  Schmueker  has  recorded  a remark- 
able instance  of  this  in  a strong  young  woman, 
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thirty  years  old,  and  of  a full  habit.  Whenever 
she  was  pregnant,  she  was  troubled  with  violent 
sickness,  till  the  time  of  delivery,  so  that  nothing 
would  stop  in  her  stomach.  She  was  bled,  three 
or  four  times,  without  effect.  Towards  the  ninth 
month  her  sight  grew  weak,  and,  for  eight  or  ten 
days  before  parturition,  she  was  quite  blind.  The 
pupil  of  the  eye  was  greatly  enlarged,  but  retained 
its  shining  black  appearance.  She  recovered  her 
sight  immediately  after  delivery,  and  did  not  suffer 
any  particular  complaints.  Sehmucker  assures  us, 
that  he  has  been  three  times  a witness  of  this  ex- 
traordinary circumstance.  ( Vermischte  Chir. 
Schriften,  band  ii.  p.  6.  ed.  1786.)  Richter 
speaks  of  a person,  who  lost  his  sight  during  a 
violent  fit  of  vomiting.  Sehmucker  acquaints  us, 
that  it  is  not  uncommon  for  soldiers,  who  are  per- 
forming forced  marches  in  hot  weather,  to  become 
suddenly  blind. 

Beer  also  coincides  with  Sehmucker,  Richter, 
and  others,  in  regarding,  as  a frequent  cause  of 
amaurosis,  repeated  and  long-continued  determin- 
ations of  blood  to  the  head  and  eyes,  produced 
by  various  circumstances,  viz.  by  pregnancy  ; a 
tedious  and  difficult  labour;  lifting  and  carrying 
heavy  burdens,  especially  with  the  arms  raised 
up  ; all  kinds  of  work,  in  which  the  eyesight  and 
intellectual  faculties  are  intensely  exerted,  with  the 
head  bent  forwards,  and  the  abdomen  compressed, 
as  is  the  case  with  shoemakers,  tailors,  &e.  ; every 
sudden  stoppage  of  natural  or  preternatural  long- 
established  discharges  of  blood,  as  that  of  the  menses 
lochia,  or  hemorrhoids;  the  omission  of  habitual 
venesection  at  some  particular  season  of  the  year ; 
severe  and  obstinate  vomiting  ; forced  marches  in 
hot,  dry  weather;  scrofulous  and  other  swellings 
of  considerable  size  in  the  neck,  pressing  upon  the 
jugular  veins,  and  obstructing  the  return  of  blood 
from  the  head  ; the  use  of  a pediluvium,  or  warm 
bath,  the  water  of  which  is  of  high  temperature; 
hard  drinking  ; violent  gusts  of  passion  ; frequent 
and  obstinate  constipation ; and  hard  straining  at 
stool.  These  causes  are  more  likely  to  occasion 
amaurosis,  in  proportion  as  the  individual  is  young 
and  plethoric.  The  causes  of  that  amaurosis  which 
is  characterized  in  its  first  stage  by  increased  sensi- 
bility of  the  eye,  and  intolerance  of  light,  are  re- 
ferred by  Professor  Beer  to  circumstances,  which 
produce  a long  and  repeated  determination  of  blood 
to  the  head  and  eyes.  ( Lehre  von  den  Augenkr. 
b.  ii.  p.  446.  and  483,  &c.) 

Mr.  Lawrence  regards  amaurosis,  in  its  most 
frequent  and  important  form,  that  which  is  seated 
in  the  eye  itself,  as  generally  the  result  of  inflam- 
mation of  the  nervous  structure  ; including  under 
that  phrase  all  degrees  of  increased  vascular  ac- 
tion, whether  designated  as  fulness,  turgescence, 
determination,  congestion,  or  as  inflammation  in  its 
more  limited  sense  ; and  the  usual  consequence  of 
inflammatory  disturbance,  that  is,  organic  change, 
permanently  destroying  the  function  of  the  part. 
When,  says  he,  we  advert  to  the  structure  of  the 
retina,  we  must  suppose  that  it  would  be  liable  to 
such  affections;  we  find  it  composed  of  minute 
ramifications  of  the  arteria  centralis  retinae,  and, 
on  this  network  of  vessels,  the  nervous  pulp  is  ex- 
panded. The  state  of  the  retinae,  when  examined 
after  death,  in  amaurotic  eyes,  accords  with  these 
views  ; it  exhibits  those  changes  which  long-con- 
tinued inflammatory  disturbance  would  produce  ; 
it  has  been  found  thickened,  opaque,  spotted,  buff- 


coloured,  tough,  and,  in  some  cases,  even  ossified. 
The  preceding  doctrine  is,  however,  judiciously 
qualified  by  its  restriction  to  the  disease  as  seated 
in  the  eye  itself.  The  retina  and  optic  nerve,  Mr. 
Lawrence  admits,  with  other  surgeons,  may  be 
disordered  sympathetically,  as  the  stomach  may  be 
disordered,  without  any  change  visible  on  dissec- 
tion. 

The  second  class  of  causes  are  supposed  to  ope- 
rate, by  weakening  either  the  whole  body,  or  the 
eye  alone,  and  they  indicate  the  general  or  topical 
use  of  tonic  remedies.  In  the  first  case,  the  blind- 
ness appears  as  a symptom  of  considerable  uni- 
versal debility  of  the  whole  system  ; in  the  second 
case,  it  is  altogether  local.  Every  great  general 
weakness  of  body,  let  it  proceed  from  any  cause 
whatsoever,  may  be  followed  by  a loss  of  sight. 
Amaurosis  is  sometimes  the  consequence  of  a 
tedious  diarrhoea,  a violent  cholera  morbus,  pro- 
fuse hemorrhage,  and  immoderate  salivations.  (See 
Travers’s  Synopsis,  p.  144.)  Richter  informs  us  of 
a dropsical  woman,  who  became  blind  on  the  water 
being  let  out  of  her  abdomen.  According  to  the 
same  author,  no  general  weakening  causes  operate 
upon  the  eyes,  and  occasion  total  blindness,  so 
powerfully  and  often  as  premature  and  excessive 
indulgence  in  venereal  pleasures.  Mr.  Lawrence 
does  not  coincide  in  some  of  the  foregoing  views. 
“Those,”  says  he,  “who  have  considered  amau- 
rosis to  arise  from  debilitating  causes,  have  con- 
sidered that  debility  and  atony  of  the  nerve  may 
be  produced  by  all  those  circumstances  which 
debilitate  the  system  generally,  such  as  loss  of 
blood  from  profuse  hemorrhage,  diarrhoea,  copious 
salivation,  &c.  I have  never  seen  amaurosis  pro- 
duced by  such  causes.  That  great  anxiety  and 
grief  may  favour  the  occurrence  of  amaurosis,  I 
am  inclined  to  allow;  for  it  is  not  improbable 
that  severe  impressions  of  that  kind  may  produce 
inflammatory  excitement  in  the  brain  or  eyes  ; but 
I think  we  cannot,  without  more  direct  proofs,  ad- 
mit the  influence  of  debilitating  causes  generally 
in  the  production  of  amaurosis.  The  most  clear 
instance  of  any  directly  debilitating  cause  producing 
amaurosis,  is  that  of  protracted  suckling.” 

The  causes,  which  operate  locally  in  weakening 
the  eyes,  are  various.  Nothing  has  a greater  tend- 
ency to  debilitate  these  organs  than  keeping  them 
long  and  attentively  fixed  upon  minute  objects. 
But,  however  long  and  assiduously  objects  are 
viewed,  if  they  are  diversified,  the  eye  suffers  much 
less  than  when  they  are  all  of  the  same  kind.  A 
frequent  change  in  the  objects  which  are  looked  at, 
has  a material  effect  in  strengthening  and  refresh- 
ing the  eye.  The  sight  is  particularly  injured  by 
looking  at  objects  with  only  one  eye  at  a time,  as 
is  done  with  telescopes  and  magnifying  glasses  ; for, 
when  one  eye  remains  shut,  the  pupil  of  that  which 
is  open  always  becomes  dilated  beyond  its  natural 
diameter,  and  lets  an  extraordinary  quantity  of 
light  into  the  organ.  The  eye  is  generally  very 
much  hurt,  by  being  employed  in  the  close  inspec- 
tion of  brilliant,  light-coloured,  shining  objects. 
Amongst  the  occupations  enumerated  by  Mr. 
Travers  as  particularly  exposing  persons  to  amau- 
rosis, are  those  of  needleworkers,  writers,  draughts- 
men, inspectors  of  linen  and  scarlet  cloths,  and  of 
new  bank  notes  ; money  counters  ; smiths  ; stokers 
in  iron-furnaces  and  glass-houses;  tavern-cooks; 
watchmakers,  engravers,  philosophical  instrument 
makers,  sea  officers,  &c.  ( Synopsis , p.  144.)  They 
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are  greatly  mistaken,  says  Richter,  who  think  that 
they  save  their  eyes,  when  they  illuminate  the  ob- 
ject which  they  wish  to  see  in  the  evening  with 
more  lights,  or  with  a lamp  that  intercepts  and  col- 
lects all  the  rays  of  light,  and  reflects  them  upon  the 
body  which  is  to  be  looked  at.  Richter  mentions  a 
man,  who,  in  the  middle  of  winter,  went  a journey 
on  horseback,  through  a snowy  country,  while  the 
sun  was  shining  quite  bright,  and  who  was  attacked 
with  amaurosis.  He  speaks  of  another  person,  who 
lost  his  sight  in  consequence  of  the  chamber  in 
which  he  lay  being  suddenly  illuminated  by  a 
vivid  flash  of  lightning.  A man  was  one  night 
seized  with  blindness  as  his  eyes  were  fixed  on  the 
moon.  Richter  also  expresses  his  belief,  that  a 
concussion  of  the  head,  from  external  violence,  may 
sometimes  operate  directly  on  the  nerves,  so  as  to 
weaken  and  render  them  completely  paralytic. 

Beer  corroborates  the  foregoing  statement;  for, 
he  says,  amongst  the  most  frequent  causes  is  to  be 
considered  every  abuse  of  the  eyesight,  especially 
in  dark-eyed  persons,  as  a long  and  close  inspec- 
tion of  one  object,  particularly  with  a microscope, 
when  the  thing  examined  is  very  brilliant,  or  re- 
flects back  much  light  into  the  eye.  Hence,  the 
view  of  jewels  at  night,  and  long  journeys  through 
snowy  countries,  &c.  are  conducive  to  the  disease. 
Jn  this  respect,  every  kind  of  employment  which 
strains  the  eyes  much,  and  requires  a strong  re- 
flected light,  must  be  considered  injurious.  (See 
also  Travers’s  Synopsis,  p.  144.)  Thus  reverber- 
ating lamps,  like  Argand’s ; the  view  of  a white  wail 
illuminated  with  the  sun’s  rays;  and  looking  a long 
while  at  the  moon,  or  more  especially  the  sun,  with 
the  unassisted  eye,  are  circumstances  likely  to  bring 
on  the  disease.  That  a flash  of  lightning,  especially 
when  it  suddenly  wakes  a person  in  the  night-time 
out  of  a sound  sleep,  may  produce  an  amaurotic 
amblyopia,  in  an  irritable  eye,  or  even  perfect 
blindness,  is  a well  knownfact;  anditis  on  the  same 
principle,  that  going  suddenly  out  of  a dark  bed- 
room, immediately  after  waking  in  the  morning, 
into  an  apartment  that  commands  an  open  exten- 
sive prospect,  must  be  hurtful  to  an  irritable  eye, 
though  the  bad  effects  may  only  come  on  slowly. 
Here  is  also  to  be  included  every  kind  of  over-irri- 
tation of  the  eye  by  light,  as  happens  to  typhoid 
patients,  when  they  lie  with  their  eyes  open  all  the 
day  in  a large  sunny  chamber. 

The  cause  of  amaurosis  is  often  suspected  to 
depend  upon  local  or  constitutional  debility,  pro- 
ceeding from  impairment  of  the  nerves  in  general, 
or  of  the  nerves  of  the  head,  especially  those  of  the 
forehead  and  eyebrow  ; either  in  consequence  of 
fulls  from  a considerable  height,  or  of  concussion 
with  the  weight  of  the  whole  body  upon  the  heels  ; 
blows  on  the  head  ; concussions  or  contusionsof  the 
eyeball.  Some  of  the  cases  of  amaurosis  from  blows 
on  the  temple  or  the  eye,  observed  by  Mr.  Travers, 
were  attended  with  signs  of  disorganization  ; some 
were  superficial  ly  inflamed  ; and  others  presented  no 
external  appearance  of  injury.  It  is  not  always  the 
eye  on  the  struck  side  of  the  head  that  is  affected. 
(Synapsis,  fyc.  p.  152.)  If  we  are  to  believe  Beer, 
considerable  direct  weakness,  leading  to  amaurosis, 
may  arise  from  cholera,  long-continued  diarrhoea, 
salivation,  and  the  incessant  spitting  of  tobacco 
smokers;  bleedings;  injudicious  tapping  of  the 
abdomen  ; excessive  indulgence  in  venery,  and  the 
misemployment  of  issues.  A general  debility, 
which  has  the  worst  effect  on  the  eyes,  may  also 
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arise  from  long  trouble,  especially  when  the  diet  is 
poor  and  bad;  also  from  a deficiency  of  proper  food, 
long  watching,  or  violent  and  sudden  fright.  The 
amaurosis  following  typhus,  without  any  unusual 
irritation  of  the  eye  by  light,  Beer  refers  to  general 
debility.  (Lehre  von  den  Augenkr.  b.ii.  p.  449.) 

Like  nervous  deafness,  amaurosis  sometimes 
follows  typhus  and  scarlet  fever,  and  the  various 
forms  of  acute  constitutional  disease.  Mr.  Travers 
has  several  times  met  with  it  as  a consequence  of 
infantile  fevers.  He  observes,  that  it  is  also  some- 
times a consequence  of  chronic  wasting  diseases, 
in  which  organic  changes  interrupt  the  nutrition  of 
the  system.  He  has  seen  a rapid  and  severe  sali- 
vation, instituted  for  a remote  affection,  and  where 
no  disease  had  previously  affected  the  eyes,  termi- 
nate in  gutta  serena  of  both.  (Synopsis,  p.  155.) 

The  susceptibility  of  the  retina  is  conceived  by 
Mr.  Middlemore  to  be  capable  of  being  at  once  di- 
rectly depressed,  withoutgoing  through  the  process 
of  inflammation,  in  the  same  way  as  the  nervous 
power  of  other  partsof  the  system  may  be  lowered  or 
taken  away  by  powerfully  depressing  and  rapidly 
enervating  agents.  (OnDis.oftheEye,\  ol.ii. p.247.) 

With  regard  to  the  doctrine,  that  certain  forms 
of  amaurosis  are  diseases  of  debility,  Mr.  Law- 
rence expresses  his  disbelief  in  its  correctness,  and 
asserts  that,  the  only  successful  treatment  of  amau- 
rotic affections  is  found,  with  few  exceptions,  to  be 
variously  modified  antiphlogistic.  (On  Diseases  of 
the  Eye,  p.  507.)  Whether  the  amaurosis  result- 
ing from  typhoid  fevers,  of  which  I have  seen  seve- 
ral instances,  proceed  from  debility,  or  from  too 
great  a determination  of  blood  to  the  head,  may 
admit  of  dispute;  but  I conceive  that,  in  many 
of  such  cases,  tonic  treatment  is  clearly  indicated, 
if  not  for  the  eye  itself,  certainly  for  the  generally 
enfeebled  state  of  the  health,  with  which  the  amau- 
rosis is  connected.  Yet  the  doctrine,  that  fulness 
and  congestion  of  the  vessels  originally  lead  to  the 
amaurotic  affection,  may  be  more  correct,  than  the 
theory  which  refers  the  blindness  simply  to  weak- 
ness. However,  as  the  amaurosis  generally  does 
not  show  itself  till  an  advanced  stage  of  fever,  or 
that  of  great  debility,  and  as  it  only  recedes  as  the 
patient  regains  strength,  it  can  hardly  be  consi- 
dered as  a case,  in  which  any  other  treatment  than 
tonic  can  be  availing. 

The  third  class  of  causes  consists  of  irritations, 
most  of  which  are  asserted  to  lie  in  the  abdominal 
viscera,  whence  they  sympathetically  operate  upon 
the  eyes.  The  observations  of  Richter,  Scarpa, 
and  Sehmucker,  all  tend  to  support  this  doctrine. 
Many  amaurotic  patients  are  found  to  have  suf- 
fered much  trouble,  and  long  grief,  or  been  agi- 
tated by  repeated  vexations,  anger,  and  other  pas- 
sions, which  have  great  effect  in  disordering  the 
bilious  secretion,  and  the  digestive  functions  in 
general.  Richter  tells  us  of  a man,  who  lost  his 
sight,  a few  hours  after  being  in  a violent  passion, 
and  recovered  it  again  the  next  day,  upon  taking 
an  emetic,  by  which  a considerable  quantity  of 
bile  was  evacuated.  A woman  is  also  cited,  who 
became  blind,  whenever  she  was  troubled  with 
acidities  of  the  stomach.  (See  Anfangs.  der  Wun - 
darzn.  b.  iii.  kap.  14.)  However,  according  to 
Beer,  if  the  case  from  worms  be  excepted,  imper- 
fect amaurosis  seldom  depends  upon  disorder  of 
the  gastric  organs  (Lehre  von  den  Augenk.  b.  ii. 
p.  456.)  ; a very  important  difference  from  the 
statements  of  Sehmucker,  Richter,  and  Scarpa. 
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The  close  sympathy  between  the  stomach  and  the 
eyes  is  well  illustrated  by  a case  referred  to  by 
Air.  Lawrence,  where  an  amaurosis,  with  fixed 
pain  over  the  eyebrow  in  a child,  was  not  relieved 
by  purging  and  other  "depletive  measures : an  eme- 
tic was  at  last  given  ; and,  under  its  action,  a bead 
was  rejected  from  the  stomach,  and  the  amaurosis 
immediately  disappeared. 

Amaurosis  sometimes  proceeds  from  mechanical 
irritation.  A small  shot  pierced  the  upper  eye- 
lid, and  lodged  at  the  upper  part  of  the  right 
orbit,  between  the  eyelid  and  eyeball,  so  that  it 
could  be  felt  externally.  The  patient  shortly 
afterwards  became  blind  in  the  left  eye;  but  reco- 
vered his  sight  after  the  excision  of  the  shot.  (An- 
fangsgr.  der  Wundarzn.  band  iii.  p.  439.)  Inju- 
ries, or  mere  irritation  of  the  branches  of  the  fifth 
pair  of  nerves,  have  sometimes  been  followed  by 
amaurosis. 

Several  constitutional  disorders,  especially  gout, 
are  sometimes  thought  to  be  concerned  in  the  pro- 
duction of  amaurosis.  Rut  whoever  reads  Beer’s 
history  of  what  he  terms  gouty  amaurosis,  will 
naturally  doubt  the  correctness  of  the  name.  Air. 
Lawrence  affirms,  that  he  has  never  seen  gout  or 
rheumatism  occasion  any  tendency  to  affection  of 
the  nervous  structure  of  the  eye.  It  is  not  be- 
cause amaurosis  sometimes  occurs  in  gouty  or 
rheumatic  constitutions,  that  the  affection  of  the 
sight  is  necessarily  of  a gouty  or  rheumatic  origin  ; 
for  the  fact  merely  proves,  that  such  constitutions 
are  not  exempt  from  the  risk  of  being  attaekecf  by 
disorders  of  the  eye.  Neither  has  Air.  Lawrence 
seen  any  cases,  in  which  the  origin  of  amaurosis 
could  be  referred  to  syphilis. 

Respecting  the  causes  of  amaurosis,  the  follow- 
ing remarks  by  Beer  claim  attention.  Various 
swellings  in  the  orbit,  as,  for  instance,  encysted 
tumours,  tophi,  hydatids  in  the  sheath  of  the  optic 
nerve,  may  and  must  gradually  produce  complete 
amaurosis  by  their  pressure  upon  the  optic  nerves 
and  retina.  Some  of  these  cases  are  usually  cha- 
racterised by  a protrusion  of  the  eye  from  its 
socket.  (See  Exophthalmia. ) Casesdependingupon 
atrophy  of  the  optic  nerves  are  recorded  by  Dr. 
Alonteith.  (See  Weller’s  Manual.)  Air.  Lang- 
staffhas  some  interesting  specimens  of  enlargement 
in  front  of  the  third  ventricle,  the  parietes  of  which 
bulge  so  as  to  press  upon  the  optic  nerves,  and 
thus  to  account  for  the  amaurosis  under  which  the 
patients  laboured. 

In  the  same  manner,  different  morbid  changes 
in  the  brain  itself,  and  in  the  bones  of  the  cranium 
in  particular,  may  be  the  direct  cause  of  amauro- 
sis : for  example,  hydrocephalus  internus,  caries, 
and  exostoses  at  the  basis  of  the  skull. 

Just  as  amaurosis  is  frequently  a pure  symp- 
tomatic effect  of  various  disordered  slates  of  the 
constitution,  so  may  different  morbid  changes,  oc- 
casioned in  the  eve  by  those  states  of  the  health, 
become  the  proximate  cause  of  amaurosis,  as 
cirsophthalmia,  fungus  hsematodes,  dissolution  of 
the  vitreous  humour,  glaucoma,  &c. 

One  case,  very  analogous  to  amblyopia  senilis, 
is  believed  to  depend  upon  a diminution  of  the 
pigmentum  nigrum,  which  secretion,  in  some  indi- 
viduals earlier  and  more  considerably,  in  others 
later  and  in  a slighter  degree,  recedes  with  other 
secretions  of  a different  nature.  (See  Beer’s 
Lehre  von  den  Augenkr.  b.  li.  p.  451,  &c.)  Air. 
Aliddlemore  is  certain,  that  he  has  met  with  cases 


in  wdrich  a diminution  in  the  quantity  of  the  cho- 
roid pigment  was  the  sole  defect  in  the  eye,  and 
constituted  the  adequate  and  efficient  cause  of 
impaired  vision.  Cases  of  this  description,  he 
says,  are  for  the  most  part  attended  by  a con- 
tracted pupil,  and  great  intolerance  of  light ; and 
vision,  though  seriously  impaired,  is  seldom  de- 
stroyed. (Op.  et  vol.  cit.  p.273.) 

I think  with  Air.  Travers,  that  the  history  and 
concomitant  appearances  of  amaurosis  will  often 
denote  whether  the  case  is  organic  or  functional. 
“For  example,  diseased  changes  in  the  situation 
or  texture  of  the  eyeball,  or  in  the  brain,  a hemi- 
plegia, or  partial  paralysis,  with  other  signs  of 
apoplectic  or  hydrocephalic  pressure,  whether  re- 
sulting from  an  injury  of  the  head,  or  otherwise, 
or  an  acute  deep-seated  inflammation,  whether  ac- 
companied by  a visible  opacity  or  not,  point  out 
the  organic  nature  of  theraffection.  I have  seen 
(continues  Air.  Travers)  such  an  amaurosis  pro- 
duced by  abscess  in  the  cerebral  substance,  and 
by  the  medullary  fungus  of  the  cerebrum.  On 
the  other  hand,  I have  known  the  following 
distinct  sources  of  irritation  produce  functional 
amaurosis,  viz.  a wound  of  the  scalp,  caries  of 
the  skull,  abscess  and  caries  of  the  antrum  max- 
illare,  with  excessive  oedema  of  the  integuments 
of  the  lids  and  cheek,  a large  abscess  under  the 
masseter  and  muscles  of  the  cheek,  and  an  ab- 
scess at  the  extremity  of  a molar  tooth,  while  the 
crown  of  the  tooth  was  sound.  In  all  these  cases, 
it  is  to  be  understood  that  the  eye  was  sound, 
and  the  orbit  was  untouched  by  the  disease  of 
the  parts  in  the  vicinity,  to  which  the  amaurosis 
was  clearly  attributable.  In  like  manner,  an 
excessive  use,  or  rather  abuse,  of  the  visual 
faculty,  the  disordered  functions  of  the  stomach, 
liver,  uterus,  &c.,  sudden  and  alarming  depletion, 
excessive  or  obstinately  suppressed  secretions, 
difficult  dentition,  the  presence  of  worms  in  the 
intestinal  canal,  and  the  deleterious  effects  of 
noxious  agents  upon  the  organ,  or  the  system, 
are  sufficiently  obvious  causes  of  the  functional 
amaurosis.”  ( Synopsis , <5f c.  p.  142.)  In  general, 
recent  cases  afford  a greater  prospect  of  cure  than 
others  of  long  standing ; and  the  same  may  be 
said  with  respect  to  examples,  in  which  the  eye- 
sight is  merely  lessened  and  not  completely 
extinguished. 

In  genera],  every  amaurotic  weakness  of  sight, 
and  every  completely  formed  amaurosis,  are  at- 
tended with  the  greatest  probability  of  cure,  where 
they  began  suddenly  and  were  quickly  developed. 
(Beer,  Lehre  von  den  Augenkr . b.ii.  p.  454 — 456.) 
This  observation  perfectly  coincides  with  the  ac- 
count given  by  Schmucker,  who  says  that  many  of 
these  suddenly  formed  cases  fell  under  his  notice, 
and  were  more  easy  of  cure,  than  when  the  dis- 
order had  come  on  in  a more  gradual  way.  (See 
Vermischte  Chir.  Schriften,  b.  ii.)  It  also  agrees 
with  what  Mr.  Travers  has  stated,  namely,  that 
slow  and  steadily  progressive  cases  of  amaurosis 
are  more  to  be  apprehended  in  the  result,  that  is, 
are  less  tractable,  than  either  the  sudden,  or  the 
rapidly  advancing  disease,  supposing  all  to  be 
alike  free  from  unequivocal  signs  of  organic 
change.  (Synopsis,  p.298.) 

Respecting  suddenly  produced  cases,  Air.  Law- 
rance  holds  out  less  encouragement  than  the  pre- 
ceding authorities.  The  prognosis,  he  says,  is 
doubtful,  and  rather  unfavourable  than  otherwise, 
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as  to  the  complete  recovery  of  vision,  if  the  af- 
fection, even  in  its  most  recent  state,  should  have 
produced  complete  insensibility  of  the  retina.  He 
thinks  we  should,  speak  doubtfully  of  the  result  in 
the  case  of  complete  insensibility  to  strong  light, 
even  if  it  had  only  lasted  twenty-four  hours.  He 
considers  it  difficult  to  say  in  what  number  of 
days,  or  weeks,  we  should  give  up  all  hopes  of  re- 
covery. In  the  supposed  case  of  total  insensi- 
bility, or  even  of  a near  approximation  to  it,  there 
would  be  more  ground  for  apprehension,  than 
hope,  at  the  end  of  a week,  though  sight  is  some- 
times restored  under  these  circumstances ; but  the 
lapse  of  a few  weeks,  without  improvement,  makes 
the  case  hopeless. 

If  amaurosis  be  partial,  and  the  case  seen  early, 
Mr.  Lawrence  says  a complete  cure  may  be  ex- 
pected. He  thinks  favourably  of  the  event  when 
amaurosis  takes  place  in  conjunction  with  chronic 
internal  inflammation,  or  when  it  is  evidently 
caused  by  active  congestion  in  the  head  or  eye  ; 
for  that  can  be  removed  by  suitable  treatment.  A 
similar  judgment  is  delivered  by  Mr.  Middle- 
more  : when  the  case  is  recent,  takes  place  in 
young  persons,  and  is  evidently  produced  by  vas- 
cular plethora,  he  says  the  prognosis  is  favour- 
able, because  the  remaining  degree  of  vision 
proves,  that  no  important  structural  change  has 
yet  occurred,  and  the  plethoric  state  of  the  system 
can  be  removed.  (See  R.  Middlemore  on  Dis.  of 
the  Eye,  vol.  ii.  p.  273.) 

W hen  one  eye  has  been  completely  bereft  of 
sight  by  amaurosis,  and  the  surgeon  can  find  out 
little  or  no  cause  for  the  infirmity,  there  is  strong 
reason  for  apprehending  that  the  other  eye  will, 
sooner  or  later,  become  blind.  To  this  fact  the 
exceptions  are  rare. 

According  to  Beer,  the  idea  entertained  by 
some  writers  is  not  built  upon  experience,  that 
amaurotic  patients,  in  whom  the  iris  is  still  move- 
able,  and  the  pupil  not  much  dilated,  are  more 
easily  and  frequently  cured  than  others  in  whom 
the  iris  is  perfectly  motionless,  and  the  pupil  ex- 
ceedingly dilated.  For  sometimes,  during  the 
treatment,  or  even  spontaneously,  the  iris,  after 
being  quite  immoveable,  recovers  its  powers  of 
motion,  yet  the  patient  may  not,  at  the  same  time, 
regain  the  slightest  degree  of  vision  ; and,  on  the 
other  hand,  many  cases  of  perfect  amaurosis  are 
cured,  without  the  iris  recovering  any  of  its  mo- 
bility, and  the  pupil  remains  dilated  during  the 
remainder  of  the  patient’s  life.  ( Lehre  von  den 
Augenkr.  b.  ii.  p.  458.)  Richter  also  states  that 
an  amaurosis  may  be  cured,  which  is  .attended 
with  a pupil  extraordinarily  dilated,  and  entirely 
motionless  ; and  sometimes  the  disorder  proves  in- 
curable, notwithstanding  the  pupil  is  of  its  proper 
size,  and  capable  of  motion.  The  pupil  sometimes 
recovers  its  moveableness,  in  the  course  of  the 
treatment,  although  nothing  succeeds  in  restoring 
the  eyesight.  ( Anfangsgr . der  Wundarzn.  b.  iii. 
p.  424.  8vo.  Gott.  1795.)  However,  the  continu- 
ance of  the  perfect  mobility  of  the  pupil  is  set 
down  by  Mr.  Middlemore  as  a favourable  symp- 
tom ; but  he  would  not  pronounce  a case  hopeless 
in  which  its  mobility  was  entirely  lost.  (See  Mid- 
dlemore on  Dis.  of  the  Eye,  vol.  ii.  p.  262.) 

In  some  rare  instances,  amaurotic  blindness  has 
been  cured  by  some  apparently  accidental,  or  in- 
deed morbid  effect,  without  any  assistance  from 
art ; by  hemorrhage  from  the  nose,  an  intermit- 


tent fever,  a blow  on  the  head,  &e.  Beer  oper- 
ated successfully  upon  both  eyes  of  a patient  with 
cataracts,  which  had  been  previously  depressed  too 
far  against  the  retina,  so  that  their  pressure  gave 
rise  to  amaurosis,  which,  after  continuing  eight 
years,  was  suddenly  removed  by  the  patient’s  ac- 
cidentally falling  out  of  bed,  and  pitching  upon 
the  top  of  his  head.  ( Lehre  von  den  Augenkr. 
b.  ii.  p.  458.) 

The  following  observations,  made  by  Beer  re- 
specting the  prognosis,  cannot  fail  to  prove  inter- 
esting. There  is  a species  of  amaurosis  which 
gradually  diminishes  of  itself ; for  instance,  that 
which  arises  from  hard  drinking,  or  the  effect  of 
narcotic  poisons,  belladonna,  opium,  hyoscyamus, 
&e. 

Sometimes  imperfect  amaurosis  goes  away  with- 
out any  assistance  from  art,  in  consequence  of  the 
accession  of  some  other  disease,  as  an  eruption, 
a discharge  of  matter  from  the  ear,  bleeding  from 
piles,  return  of  the  menses,  &e. 

In  most  cases,  when  the  surgeon  is  so  fortunate 
as  to  cure  amaurosis,  there  still  continues,  for  life, 
a-  considerable  degree  of  amblyopia,  more  espe- 
cially if  the  amaurosis  has  been  complete. 

Sometimes,  by  successful  treatment,  vision  is  in 
a great  measure,  or  even  entirely,  restored  in  one 
eye,  yet  the  other  remains  completely  blind ; or 
one  eye  sees  again  much  sooner  than  its  fellow, 
although  they  were  both  affected  together  with  an 
equal  degree  of  blindness. 

It  often  happens  that,  though  a material  degree 
of  vision  returns  in  the  course  of  the  treatment, 
the  faculty  is  restricted  to  a circumscribed  point 
of  the  retina,  so  that  the  patient  is  enabled  to 
see  objects  plainly  only  when  they  are  held  in  a 
particular  direction  before  him;  while,  in  other 
directions,  they  are  either  quite  invisible,  or  very 
indistinct.  (Beer,  Lehre  von  den  Augenkr.  b.  ii. 
p.  459,  460.) 

Amaurosis,  following  an  injury  of  the  supra- 
orbitary  nerve,  ordinarily  resists  every  endeavour 
made  to  relieve  it,  and  this  whether  it  come  on 
directly  after  the  blow,  or  some  weeks  subse- 
quently to  the  healing  of  the  wound  of  the  eye- 
brow ; but  it  is  not  always  incurable.  One  cure 
is  recorded  by  Valsalva.  (Dissert.  2.  § 11.)  Ad- 
ditional instances  are  reported  by  Hey  (Med. 
Ohs.  and  Inq.  vol.v.)  ; by  Larrey  (Mem.  de  Chir. 
Militaire,  t.  iv.  p.  181.).  Dr.  Hennen  met  with 
one  or  two  cases  of  amaurosis  from  wounds  of  the 
supra-orbitary  nerve : the  perfect  division  of  the 
nerve  produced  at  first  no  alleviation  of  the  com- 
plaint, but  after  some  time  the  eye  partially  re- 
covered. (Principles  of  Military  Surgery,  p.366.) 
According  to  Mr.  Wardrop,  it  is  only  when  this 
nerve  is  wounded  or  injured,  and  not  divided,  that 
amaurosis  takes  place  ; for  the  blindness  may  some- 
times be  cured  by  making  a complete  division  of  the 
trunk  nearest  its  origin.  (Morbid  Anatomy  of  the 
Human  Eye,  vol.  ii.  p.  180.)  Dr.  Mackenzie  con- 
ceives, that  we  should  regard  with  doubt  the  al- 
leged occurrence  of  purely  sympathetic  amau- 
rosis from  slight  injuries  of  the  fifth  pair  of 
nerves,  and  he  suspects  that,  in  all  such  cases, 
there  is,  in  addition  to  the  external  injuries,  either 
concussion  of  the  eyeball,  or  disease  within  the 
cranium.  (On  Dis.  of  the  Eye,  p.  125.  eel.  2.) 
No  doubt  this  has  sometimes  been  the  fact;  but 
not  always.  The  origin  of  sympathetic  amaurosis 
from  irritation  of  other  filaments  of  the  fifth  nerve, 
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and  the  experiments  of  Vicq  d’Azyr,  tend  to 
prove  the  reality  of  amaurosis  from  the  cause  in 
question.  Vicq  d’Azyr  exposed  and  lacerated 
the  frontal  and  superciliary  branches  of  the  fifth 
pair  in  various  animals,  and  found  that  the  injury 
was  followed  by  amaurosis.  ( Journ . Compl.  des 
Sciences  Med.  t.  xliv.  p.  201.  Paris,  1832.) 

Perject,  inveterate  amaurosis,  attended  with  or- 
ganic injury  of  the  substance  constituting  the  im- 
mediate organ  of  sight,  says  Scarpa,  is  a disease 
absolutely  incurable.  Imperject,  recent  amau- 
rosis, particularly  that  which  is  periodical,  is 
usually  curable  ; for  it  is  mostly  dependent  upon 
causes  which,  though  they  aflect  the  immediate 
organ  of  sight,  are  capable  of  being  dispersed, 
without  leaving  any  vestige  of  impaired  organiz- 
ation in  the  optic  nerve  or  retina. 

When  amaurosis  has  prevailed  several  years  in 
persons  of  advanced  age,  whose  eyesight  has  been 
w'eak  from  their  youth  ; when  it  has  come  on 
slowly,  at  first  with  a morbid  irritability  of  the  re- 
tina, and  then  with  a gradual  diminution  of  sense 
in  this  part,  till  total  blindness  was  the  conse- 
quence ; when  the  pupil  is  motionless,  not  circu- 
lar, and  not  much  dilated  ; when  it  is  widened 
in  such  a degree  that  the  iris  seems  as  if  it  were 
wanting,  and  the  margin  of  this  opening  is  irre- 
gular and  jagged  ; and  when  the  bottom  of  the 
eye,  independently  of  any  opacity  of  the  crystal- 
line lens,  presents  an  unusual  paleness,  like  that 
of  horn,  sometimes  partaking  of  green,  and  re- 
flected from  the  thickened  retina,  the  disease  may 
be  generally  set  down  as  incurable.  Kieser  joins 
Scarpa  in  representing  this  alteration  as  an  unfa- 
vourable omen,  adding,  that  it  only  takes  place  in 
examples  of  long  standing,  and  that,  when  it  is 
considerable,  the  disease  is  incurable.  Langenbeck 
differs,  however,  from  both  these  authors,  and 
particularly  from  Kieser,  assuring,  us,  not  only 
that  he  has  often  seen  this  discoloration  of  the 
bottom  of  the  eye  in  the  early  stage  of  amaurosis, 
but  seen  patients  in  this  state  soon  cured.  The 
cases  which  he  has  published,  in  proof  of  this 
statement,  I have  read  with  care,  and  find  them 
completely  satisfactory.  Langenbeck  agrees  with 
other  writers  in  imputing  the  appearance  to  a mor- 
bid change  of  the  retina,  and  the  treatment,  which 
he  prescribes,  consists  in  the  internal  exhibition  of 
the  oxymuriate  of  mercury  in  small  doses,  and 
friction  with  mercurial  ointment  on  the  eyebrow 
and  temple.  (See  Langenbeck’s  Neue  Bibl.  fur 
die  Chirurgie,  b.  i.  p.64—69,  &c.  Gottingen, 
1815.) 

Cases,  attended  with  pain  all  over  the  head,  and 
a continual  sensation  of  tightness  in  the  eyeball  ; 
or  preceded  by  a violent,  protracted  excitement  of 
the  nervous  system,  and  then  by  general  debility, 
and  languor  of  the  constitution,  as  after  masturb- 
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ation,  premature  venery,  and  hard  drinking  ; or 
connected  with  epileptic  fits,  or  frequent  spasmodic 
hemicrania ; or  which  are  the  consequence  of  vio- 
lent, long-continued,  internal  ophthalmia,  may  be 
set  down  as  incurable.  Nor  can  any  cure  be  ex- 
pected, when  amaurosis  proceeds  from  a direct 
blow  on,  or  violent  concussion  of,  the  eye  ; foreign 
bodies  in  the  eyeball  ; lues  venerea,  or  exostoses 
about  the  orbit  ; or  when  it  is  conjoined  with  a 
manifest  change  in  the  figure  and  dimensions  of 
the  eyeball.  The  same  judgment  is  applicable  to 
complete  amaurosis  from  long  exposure  of  the  eye 
to  vivid  light.,  or  to  causes  which  have  been  pro- 


tracted in  their  injurious  effects  upon  the  retina. 
(See  R.  Middlemore,  vol.  ii.  p.  274.) 

Recent,  sudden  cases,  in  which  the  pupil  is  not 
excessively  dilated,  and  its  circle  remains  regular, 
while  the  bottom  of  the  eye  is  of  a deep  black 
colour  ; cases  unaccompanied  with  a.ny  acute, 
continual  pain  in  the  head  and  eyebrow,  or  any 
sense  of  constriction  in  the  globe  of  the  eye  itself; 
cases  which  originate  from  violent  anger,  deep 
sorrow,  fright,  gastiic  disorder,  general  plethora, 
or  the  same  partial  affection  of  the  head,  suppres- 
sion of  the  menses,  habitual  bleedings  from  the 
nose,  piles,  & c.,  great  loss  of  blood,  nervous  de- 
bility, not  too  inveterate,  and  in  young  subjects, 
are  generally  curable.  Amaurosis  is  also  mostly 
remediable,  when  produced  by  convulsions  or  the 
efforts  of  difficult  parturition  ; when  it  arises  dur- 
ing the  course,  or  towards  the  termination  of  acute 
or  intermittent  fevers;  and  when  it  is  periodical. 
( Scarpa , Osservazioni  suite  Mulattie  degli  Occhi, 
cap.  20.  Venez.  1802.)  Jf  amaurosis  take  place 
irom  the  free  administration  of  mercury,  from  pro- 
tracted suckling,  from  profuse  diarrhoea,  or  from 
a state  of  general  debility,  induced  by  other 
causes,  the  prognosis  must  depend  upon  our  ca- 
pacity to  remove  the  debilitated  state  of  the  con- 
stitution, or  its  causes.  1 n some  cases,  this  is  easy  ; 
in  others,  impossible.  (See  R.  Middlemore,  Up.  cit. 
vol.  ii.  p.  273.) 

According  to  Mr.  Travers,  it  is  rather  the  de- 
gree, than  the  nature  and  origin  of  the  symptom- 
atic functional  amaurosis,  that  should  in  most 
cases  influence  our  prognosis  ; yet  the  latter  cir- 
cumstances, it  is  equally  clear,  afford  more  or  less 
encouragement,  in  proportion  as  the  pre-existing 
states  of  disease  ordinarily  admit  of  relief,  or  not. 
Thus,  says  he,  the  amaurosis  from  gastric  diseases, 
from  plethora,  from  irritation,  are  all  of  them  re- 
lievable,  and,  if  treated  at  an  early  period,  reme- 
diable. Whereas  paralysis,  the  sequel  of  fever, 
or  cf  epilepsy,  or  severe  constitutional  diseases, 
whether  acute  or  chronic,  or  depending  upon  ha- 
bitual cerebral  congestions  combined  with  organic 
visceral  disease,  or  induced  by  the  operation  of 
noxious  agents  on  the  system,  is  a hopeless  form 
of  the  malady.  ( Synopsis , p.296.)  I may  re- 
mark, however,  that  various  examples  of  recovery 
from  amaurosis,  induced  by  fevers,  have  fallen 
under  my  own  notice. 

In  general,  when  the  treatment  proves  success- 
ful, the  return  of  vision  is  accompanied  with  a re- 
gression of  the  same  characteristic  effects,  which 
were  disclosed  in  the  gradual  advance  of  the  dis- 
order, viz.  appearances  as  if  there  were  before  the 
eyes  flashes  of  light,  a cobweb,  network,  mist,  or 
flaky  substances.  (Beer,  Lehre  von  den  Augenkr. 
b.  ii.  p.  460.  Wien,  1817.) 

Upon  the  commencement  of  the  cure,  there  is 
also  a return  of  the  obliquity  of  sight;  one  of  the 
most  constant  symptoms  ot  imperfect  amaurosis. 
This  is  a circumstance  which  Hey  took  particular 
notice  of:  he  says,  that  it  was  most  remarkable 
in  those  persons  who  had  totally  lost  the  sight  in 
either  eye  ; for  in  them  the  most  oblique  rays  of 
light  seemed  to  make  the  first  perceptible  impres- 
sion upon  the  retina  ; and,  in  proportion  as  that 
nervous  coat  regained  its  sensibility,  the  sight  be- 
came more  direct  and  natural.  (See  Med.  Obs . 
and  Inq.  vol.  v.) 
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TREATMENT  OF  AMAUROSIS. 

When  amaurosis  is  to  be  fundamentally  cured, 
not  upon  empirical,  but  scientific  principles,  all  the 
causes  of  the  disorder  must  be  ascertained,  and,  if 
possible,  removed,  as  in  the  treatment  of  every 
other  complaint.  How  often,  however,  it  is  im- 
possible to  accomplisli  either  the  one  or  the  other 
of  these  objects,  must  be  clear  enough  from  the 
preceding  observations.  Amaurosis  is  sometimes 
merely  a symptom  of  another  disease,  and  then 
attention  must  be  directed  to  the  primary  malady, 
as  illustrated  in  apoplexy, hydrocephalus,  depressed 
fractures  of  the  skull,  and  disorder  of  the  intestinal 
or  uterine  functions. 

If  no  particular  circumstance  can  be  assigned 
{ as  the  cause  of  amaurosis,  the  surgeon  should  act 
with  great  caution,  and  constantly  bear  in  his 
mind,  first,  the  constitution,  sex,  and  age  of  the 
patient;  secondly,  his  ordinary  employments,  and 
general  mode  of  living;  and  thirdly,  the  principal 
morbid  appearances  under  which  the  disease  ori- 
ginated and  was  developed.  (Beer,  Lehre  von  den 
Augenkr.  b.  ii.  p.  462.) 

The  directions  of  Mr.  Middlernore  for  tracing 
the  cause  of  amaurosis  deserves  notice.  The 
surgeon  should  first  investigate  the  condition  of  the 
eye  and  the  eyelids ; he  should  observe  whether 
the  upper  lip  drooped,  whether  there  was  any  de- 
gree of  strabismus,  and  whether  the  sympathetic 

and  associated  movements  of  the  eves  were  unal- 
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tered  ; he  should  then  notice  the  state  of  the  cor- 
nea, its  clearness,  and  its  form  ; the  state  of  the 
pupil,  its  size,  its  figure,  its  degree  of  motion,  and 
also  the  distance  of  the  iris  from  the  cornea,  as 
well  as  its  colour  and  the  general  appearance  of 
its  texture,  and  whether  it  be  convex  or  concave, 
or  preserve  its  natural  place  ; the  state  of  the 
humours  in  reference  to  their  transparency,  and 
particularly  notice  whether  any  deep-seated 
buffy  or  dusky  cloudiness  were  present,  and 
whether  the  eyeball  were  increased  in  vascularity, 
or  changed  in  colour,  figure,  size,  or  consistence. 
Mr.  Middlernore  further  recommends  the  effect  of 
belladonna  on  the  pupil  to  be  noticed  ; and  the 
eye  to  be  examined  under  its  influence,  if  any  in- 
fluence at  ail  be  produced  by  it,  and  in  various 
degrees  of  light,  and  in  connection  with  the  pupil 
of  the  opposite  eye.  The  state  of  the  pupil  is  to  be 
observed  at  the  moment  w hen  the  lids  of  both  eyes 
are  suddenly  separated,  and  also  when  the  lids  of 
the  sound  eye  are  closed,  and  those  of  the  diseased 
one  separated.  Each  pupil  is  also  to  be  examined 
separately,  so  as  to  ascertain  its  extent  and  facility 
of  motion. 

Mr.  Middlernore  advises  inquiry  to  be  made 
into  the  patient’s  habits,  temperament,  disposition, 
and  state  of  mind  ; whether  any  visceral  dis- 
ease be  present,  and  what  its  nature;  whether 
there  be  any  temporary  disorder  in  the  alimentary 
canal ; whether  the  patient  is  suffering  or  has  been 
recently  suffering  from  gout,  rheumatism,  scro- 
fula, or  syphilis;  whether  he  has  passed  through 
any  severe  mercurial  treatment;  whether  he  has 
suffered  from  apoplexy,  epilepsy,  paralysis,  severe 
fever,  inflammation,  or  concussion,  or  other  injury 
of  the  brain  ; how  long  the  disease  has  existed  ; 
what  remedies  have  been  tried,  and  what  their 
effect.  (See  R.  Middlernore  on  Dis.  of  the  Eye, 
vol.  ii.  p.255.) 

In  that  species  of  amaurosis  which  arises  from 
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causes  inducing  the  disease,  by  means  of  a preter- 
natural fulness  and  dilatation  of  the  blood-vessels 
of  the  brain,  or  eye,  the  indication  is  to  lessen  the 
quantity  of  blood  and  general  plethora,  and  deter- 
mination of  blood  to  the  head  and  organ  affected. 
Tor  this  purpose  the  patient  may  be  bled  in  the  arm, 
or  temporal  artery.  The  evacuation  is  to  be  repeated 
as  often  as  seems  necessary,  and  it  will  be  better  to 
begin  with  taking  away  from  sixteen  to  twenty 
ounces.  The  efficacy  of  bleeding,  in  the  cure  of 
particular  cases,  is  strikingly  exemplified  by  nume- 
rous well-authenticated  observations.  Richter  in- 
forms us  of  a woman  who,  on  leaving  off  having- 
children,  lost  her  sight;  but  recovered  it  again  by 
being  only  once  bled  in  the  foot.  A spontaneous 
hemorrhage  from  the  nose  also  cured  a young 
woman,  who  had  been  blind  for  several  weeks. 

( Anfangsgr . dev  WuhdarZn.  b.  iii.  p.442.) 

That  bleeding  is  sometimes  hurtfully  and 
wrongfully  practised  in  amaurotic  cases,  is  a fact 
which  admits  of  no  doubt.  Mr.  Travers  particu- 
larly refers  to  one  description  of  cases,  where  the 
lancet  does  harm  : these  are  cases  of  undue  de- 
termination of  blood  to  the  organ,  which  are  espe- 
cially common  after  deep-seated  chronic  inflam- 
mation or  distress  from  over-excitement,  by  which 
its  vessels  have  lost  their  tone  ; an  effect  decidedly 
increased  by  depletion.  In  one  interesting  case  of 
this  kind,  a gradual,  but  perfect  recovery,  followed 
a regulated  diet,  and  a course  of  the  blue  pill, 
with  saline  aperients.  (Synopsis,  p.  159.)  All 
cases  of  direct  debility  and  proper  paralysis  of  the 
retina  (says  Mr.  Travers)  are  aggravated  by  loss 
of  blood,  and  the  great  prevailing  mistake  in  the 
treatment  of  amaurosis,  is  the  indiscriminate  de- 
traction of  blood.  (Synopsis,  p. 303.) 

When,  in  addition  to  general  bleeding,  topical 
is  also  necessary,  leeches  may  be  applied  to  the 
temples,  or  cupping  glasses  to  the  back  of  the 
neck,  or  temples.  Resides  bleeding,  purgatives, 
blisters,  bathing  the  feet  in  warm  water,  low  diet, 
repose  of  the  organs,  &c.  are  proper. 

In  some  cases,  the  foregoing  means  fail  in  pro- 
ducing the  desired  benefit,  even  when  followed 
up,  as  far  as  the  pulse  and  strength  will  allow. 
H ere  the  continuance  of  the  disease  may  depend, 
either  upon  the  stoppage  of  some  wonted  evacu- 
ation of  blood,  or  else  upon  some  other  cause  of 
the  first  class.  In  the  first  of  these  cases  (says 
Richter),  experience  proves  thae  the  disease  will 
sometimes  not  give  way  before  the  accustomed 
discharge  is  re-established.  A woman,  who  (as 
this  author  acquaints  us)  had  lost  her  sight,  in 
consequence  of  a sudden  suppression  of  the 
menses,  did  not  recover  it  again  till  three  months 
after  the  return  of  the  menstrual  discharge,  not- 
withstanding the  trial  of  every  sort  of  evacuation. 
He  also  tells  us  of  another  woman,  who  had 
been  blind  half  a year,  and  did  not  menstruate, 
and  to  whose  external  parts  of  generation  leeches 
were  several  times  applied.  As  often  as  the 
leeches  were  put  on  (says  Richter),  the  menses 
in  part  recommenced*;  and,  as  long  as  they 
made  their  appearance,  which  was  seldom  above 
two  hours,  the  woman  always  enjoyed  a degree 
of  vision.  (Anjarigsgr.  der  Wundarzn . b„  iii. 
p.  443.) 

For  the  amaurosis  arising  from  suppression  of 
the  menses,  Scarpa  recommends  leeches  to  the 
pudenda,  bathing  the  feet  in  warm  water,  and  af- 
terwards exhibiting  an  emetic,  and  laxative  pills. 
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made  of  rhubarb  and  tartrate  of  antimony,  com- 
bined with  gummy  and  saponaceous  substances. 
If  these  means  fail  in  establishing  the  menstrual 
discharge,  he  says  great  confidence  may  be  placed 
in  a stream  of  electricity,  conducted  from  the  loins 
across  the  pelvis,  in  every  direction,  and  thence 
repeatedly  to  the  thighs  and  feet. 

For  the  amaurosis  proceeding  from  the  stop- 
page of  habitual  bleeding  from  piles,  Scarpa  re- 
commends leeches  and  fomentations  to  the  hemor- 
rhoidal veins,  then  an  emetic,  and  afterwards  the 
same  opening  pills.  ( Osservazioni  sulle  principal! 
Malattie  degli  Occhi,  cap.  19.) 

When  the  disease  does  not  originate  from  the 
stoppage  of  any  natural  or  habitual  discharge  of 
blood,  and  does  not  yield  to  the  evacuating  plan, 
Richter  thinks  the  surgeon  justified  in  concluding 
that  the  preternaturally  dilated  vessels  have  not 
regained  their  proper  tone  and  diameter,  and  that 
topical  corroborant  remedies,  particularly  cold 
water,  ought  to  be  employed.  In  this  kind  of 
case,  he  is  an  advocate  for  washing  and  bathing 
the  whole  head  with  cold  water,  especially  the  part 
about  the  eyes  : a method,  he  says,  which  may 
often  be  practised,  after  evacuations,  with  singular 
and  remarkable  efficacy. 

The  principle  on  which  Mr.  Lawrence  directs 
the  treatment,  is  that  of  putting  a stop  to  vascular 
excitement,  with  the  view  of  preventing  the  per- 
manent injury  of  altered  structure  and  impaired 
function  of  the  retina.  Hence  he  is  a zealous  ad- 
vocate for  the  antiphlogistic  treatment  in  the  early 
stage  of  amaurosis.  “ But,”  says  he,  “ if  this 
treatment  be  not  found  to  remove  the  change 
which  has  been  produced  in  the  retina,  we  must 
have  recourse  to  mercury,  which  appears  to  be  as 
decidedly  beneficial  in  these  cases,  as  in  iritis, 
or  general  internal  inflammation.  The  remark 
which  I made  respecting  the  use  of  mercury  in 
those  affections,  applies  also  to  the  present  case, 
namely,  that  its  good  effect  mainly  depends  upon 
the  promptitude  with  which  it  is  employed.  The 
alterative  form  is  insufficient ; we  give  it  with  the 
view  of  arresting  inflammation  in  the  structure, 
which  is  the  very  seat  of  vision;  that  structure  is 
easily  changed  by  the  inflammatory  process ; our 
only  remedy  is  to  push  the  mercury  in  a decided 
manner,  and  if  we  do  so,  we  shall  put  a stop  to 
the  affection.”  When  the  amaurotic  affection  de- 
pends on  vascular  plenitude  of  the  retina,  and  that 
peculiar  action  of  its  capillary  system  of  vessels 
which  is  disposed  to  bring  on  organic  changes, 
Mr.  Middlemore  is  also  an  advocate  for  mercury, 
which,  for  the  purpose  of  stopping  such  action,  and 
producing  an  absorption  of  effused  or  deposited 
matter,  he  directs  to  be  employed  freely,  so  as  to 
affect  the  mouth.  But,  he  observes,  if  the  amau- 
rotic symptoms  are  not  at  all  relieved,  when  the 
gums  have  become  sore,  its  use  is  not  to  be  conti- 
nued : on  the  contrary,  if  any  improvement  occur, 
the  constitution  should  be  kept  under  the  influence 
of  mercury  by  the  administration  of  two  grains  of 
the  submuriate  with  a small  quantity  of  opium,  once 
or  twice  a day.  (2?.  Middlemore  on  Dis.  of  the 
Eye,  vol.  ii.  p.  277.)  Instead  of  discontinuing  mer- 
cury, if  no  amendment  take  place  directly  the  gums 
are  sore,  he  advises  the  patient  to  be  kept  at  least 
two  or  three  weeks  well  under  the  influence  of  the 
medicine  ; for,  unless  this  be  done,  it  has  not  had  a 
fair  trial.  When  the  antiphlogistic  treatment,  and 
a fair  trial  of  mercury  have  faded,  Mr.  Lawrence 


contents  himself  with  recommending  such  manage- 
ment as  is  most  conducive  to  general  health  ; as  a 
residence  and  frequent  exercise  in  a pure  air  ; 
plain  nutritious  diet ; mild  aperients,  with  the  occa- 
sional use  of  an  active  purgative  ; and  repose  of 
the  affected  organ.  He  mentions  also  a trial  of 
a seton,  or  repeated  blisters  behind  the  ears,  or  at 
the  side  or  back  of  the  neck.  As  already  stated, 
however,  he  does  not  wish  it  to  be  supposed,  that 
all  amaurotic  patients  require  to  be  bled  and  sali- 
vated. Amaurosis,  he  says,  often  comes  on  in  a 
slow  and  very  insidious  manner  in  persons  of  en- 
feebled constitution  : the  organ  suffers  from  ha- 
bitual excessive  exertion  at  the  same  time  that  the 
general  powers  are  depressed  by  residence  in  con- 
fined dwellings,  bad  air,  sedentary  occupations, 
unwholesome  diet,  costiveness,  and  the  other  inju- 
rious influences  of  such  causes.  If  we  should  see 
a thin,  pallid,  andfeeble  woman,  who  had  destroyed 
her  health  by  close  confinement  to  needle-work, 
and  whose  eyes  were  beginning  to  fail,  the  same 
active  measures  would  by  no  means  be  admissible. 
We  should  empty  the  alimentary  canal,  perhaps 
take  a little  blood  by  cupping,  or  by  leeches  to  the 
temples,  and  then  use  mercury  in  the  alterative 
form,  together  with  mild  aperients.  A few  grains 
of  Plummer’s  pill  may  be  given  every  night,  or 
every  second  night,  and  the  bowels  may  be  kept 
open  with  electuary,  castor  oil,  or  rhubarb  and 
magnesia,  taken  occasionally.  The  blue  pill  may 
be  taken  in  combination  with  aloes  or  colocynth. 
It  may  be  necessary,  says  Mr.  Lawrence,  to  per- 
severe with  the  mercury,  slowly  increasing  the 
dose  until  a slight  influence  is  visible  in  the  mouth. 
A nutritious  but  temperate  diet,  good  air  and  ex- 
ercise, and  repose  of  the  affected  organ,  are  im- 
portant auxiliaries,  and  a succession  of  moderate- 
sized blisters  may  be  advantageously  combined 
with  these  means.  Thus,  observes  Mr.  Lawrence, 
the  same  principles  regulate  our  treatment ; but  it 
is  modified  in  degree,  according  to  the  violence  of 
the  symptoms,  and  the  patient’s  strength.  In  the 
latter  description  of  cases,  after  mild  antiphlogistic 
means,  and  clearing  the  alimentary  canal,  he 
admits  that  it  may  be  expedient  to  combine  tonics 
with' aperients,  or  rhubarb  with  bark,  calumba,  or 
cascarilla;  and  to  allow  a little  porter  and  wine. 

W e come  now  to  the  consideration  of  that  species 
of  amaurosis  which  is  regarded  as  the  effect  of 
some  unnatural  irritation.  Here,  according  to  the 
precepts  delivered  by  Richter,  we  should  endea- 
vourto  discoverwhat  the  particular  irritation  is,  and 
then  endeavour  to  effect  its  removal.  Sometimes 
the  irritation  is  both  discoverable  and  removable, 
and  still  the  blindness  continues.  In  this  circum- 
stance, Richter  thinks  that  the  surgeon  should  en- 
deavour to  obviate  theimpression  which  the  irritation 
has  left  upon  the  nerves,  by  the  use  of  anodynes ; 
or  else  try  to  remove  the  torpor  of  the  nerves  by  sti- 
mulants. Now,  according  to  Schmucker,  Richter, 
and  Scarpa,  curable  imperfect  amaurosis  com- 
monly depends  on  some  disease,  or  irritation  in  the 
gastric  system,  complicated  with  general  nervous 
debility,  in  which  the  eyes  participate.  Hence  it 
appears  to  them  that  the  chief  indications  are,  to 
free  the  alimentary  canal  from  all  irritating  matter, 
improve  the  state  of  the  chylopoietic  viscera,  and 
invigorate  the  nervous  system  in  general,  and  the 
nerves  of  the  eye  in  particular. 

For  an  adult,  Scarpa  directs  three  grains  of 
antimonium  tartarizatum  to  be  dissolved  in  four 
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ounces  of  water,  and  a spoonful  of  this  solution  to 
be  given  every  half  hour,  until  nausea  and  copious 
vomiting  are  produced.  The  next  day  some  open- 
i ing  powders  are  exhibited,  consisting  of  an  ounce  of 
the  supertartate  of  potash,  and  one  grain  of  anti- 
monium  tartarizatum,  divided  into  six  equal  parts. 
The  patient  takes  one  of  these  in  the  morning,  ano- 
ther four 'hours  afterwards,  and  a.  third  in  the  even- 
ing, for  eight  or  ten  days  in  succession.  They 
create  a little  nausea,  rather  more  evacuations  from 
the  bowels  than  usual,  and  pel’haps,  in  the  course 
of  a few  days,  vomiting.  If  the  patient,  during 
their  use,  should  make  vain  efforts  to  vomit,  com- 
plain of  bitterness  in  his  mouth,  loss  of  appetite, 
and  no  renovation  of  sight,  the  emetic,  as  at  first 
directed,  is  to  be  prescribed  again.  This  is  to  be 
repeated  a third  and  fourth  time,  should  the  morbid 
state  of  the  gastric  system,  the  bitter  taste  in  the 
mouth,  the  tension  of  the  hypochondria,  the  acid 
eructations,  and  the  inclination  to  vomit,  make  it 
necessary.  The  first  emetic  often  produces  only 
an  evacuation  of  an  aqueous  fluid,  blended  with  a 
little  mucus  ; but,  if  it  be  repeated  a few  days  after 
the  resolvent  powders  have  been  administered,  it 
then  occasions  a discharge  of  a considerable  quan- 
tity of  a yellow,  greenish  matter,  to  the  infinite 
relief  of  the  stomach,  head,  and  eyes. 

The  stomach  having  been  emptied,  the  follow- 
ing aperient  pills  are  ordered. 

R Gum.  Sagapen. 

Galban. 

Sap.  Venet. 

Rhei  optim.  3 iss. 

Tart.  Emet.  gr.  xvj . 

Sue.  Liquerit.  3 j.  Tiant  pilulae  gran.quinque. 

Three  are  to  be  taken  every  morning  and  even- 
ing for  a month  or  six  weeks. 

When  the  state  of  the  stomach  has  been  im- 
proved, and  the  restoration  of  sight  partly  effected, 
such  remedies  must  be  employed  as  strengthen  the 
digestive  organs,  and  excite  the  vigour  of  the  ner- 
vous system  in  general,  and  of  the  nerves  of  the 
eye  in  particular.  With  this  intention,  Scarpa 
prescribes  bark  and  valerian  in  powder,  and  re- 
commends a diet  of  tender  succulent  meat,  and 
wholesome  broths,  with  a moderate  quantity  of 
wine,  and  proper  exercise  in  a salubrious  air.  For 
exciting  the  action  of  the  nerves  of  the  eye,  the 
vapour  of  liquor  ammoniae,  properly  directed 
against  the  eye,  he  says,  is  of  the  greatest  service. 
This  remedy  is  applied  by  holding  a small  vessel, 
containing  it,  sufficiently  near  the  eye  to  make 
this  organ  feel  a smarting,  occasioned  by  the  very 
penetrating  vapours  with  which  it  is  enveloped, 
and  which  cause  a copious  secretion  of  tears,  and 
a redness,  in  less  than  half  an  hour  after  the  be- 
ginning of  the  application.  It  is  now  proper  to 
stop,  and  repeat  the  application  three  or  four 
hours  afterwards. 

The  operation  of  these  vapours  may  be  pro- 
moted by  otheqexternal  stimulants,  applied  to  such 
other  parts  of  the  body  as  have  a great  deal  of 
sympathy  with  the  eyes.  Of  this  kind  are  blisters 
to  the  nape  of  the  neck  ; friction  on  the  eyebrow 
with  the  anodyne  liquor;  the  irritation  of  the 
nerves  of  the  nostrils  by  sternutative  powders,  like 
that  composed  of  two  grains  of  turbeth  mineral, 
and  a scruple  of  powdered  betony  leaves;  and, 
lastly,  electricity.  The  external  use  of  strychnia 
would  here  deserve  trial  in  the  manner  presently 
specified. 
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The  imperfect  amaurosis,  suddenly  brought  on  in 
consequence  of  the  body  being  excessively  heated, 
or  of  exposure  to  the  sun,  or  by  violent  anger,  in 
plethoric  subjects,  requires  general  and  topical 
evacuations  of  blood,  and  the  application  of  cold 
washes  to  the  eyes  and  whole  head.  Scarpa  then 
prescribes  an  emetic,  and  afterwards  antimonial 
purgatives.  By  means  of  bleeding  and  an  emetic, 
Schmueker  often  restored  the  eyesight  of  soldiers, 
who  had  lost  it  in  making  forced  marches.  In 
amaurosis  suddenly  occasioned  by  violent  anger, 
an  emetic  is  the  more  strongly  insisted  upon  after 
bleeding,  as  the  blindness  thus  arising  is  always 
attended  with  a bitter  taste  in  the  mouth,  tension  of 
the  hypochondria,  and  continual  nausea.  Richter 
mentions  a clergyman,  who  became  completely 
blind,  after  being  in  a violent  passion,  and  whose 
eyesight  was  restored  the  very  next  day,  by  means 
of  an  emetic,  given  with  the  view  of  relieving  some 
obvious  marks  of  bilious  disorder. 

Scarpa’s  treatment  of  imperfect  amaurosis 
brought  on  by  fevers,  deep  sorrow,  great  loss  of 
blood,  intense  study,  and  forced  exertions  of  the 
eyes  on  very  minute  or  brilliant  objects,  consists 
also  in  removing  all  irritation  from  the  stomach, 
and  afterwards  strengthening  the  nervous  system 
in  general,  and  the  nerves  of  the  eye  in  particular. 
In  the  case  originating  from  fevers,  the  emetic  and 
opening  pills  are  given  ; then  bark,  steel  medicines, 
and  bitters ; while  the  vapour  of  the  liquor  am- 
moniae is  applied  to  the  eye  itself. 

When  the  disorder  has  been  brought  on  by 
grief,  or  fright,  the  stomach  and  intestines  are 
emptied  by  means  of  antimonium  tartarizatum  and 
the  opening  pills  ; and  the  cure  is  completed 
by  giving  bark  and  valerian  ; applying  the  vapour 
of  liquor  ammoniae  to  the  eyes  ; ordering  nourish- 
ing, easily  digestible  food  ; diverting  the  patient’s 
mind,  and  fixing  it  on  agreeable  objects,  and  re- 
commending moderate  exercise.  The  amaurosis 
from  fright  is  said  to  require  a longer  perseverance 
in  such  treatment,  than  the  case  from  sorrow. 
( Scarpa’s  Osservaz.  cap.  19.) 

In  this  country,  this  free  use  of  tartarized  anti- 
mony, which  has  proved  so  efficacious  on  the  Con- 
tinent, has  not  been  found  to  answer.  Mr.  Travers 
states,  that  he  does  not  recollect  an  instance  of  de- 
cided benefit  from  it,  though  he  has  often  tried  it 
tairly.  He  agrees,  however,  in  the  indication,  as 
he  remarks,  that  the  removal  of  an  irritating,  or 
oppressing  cause,  will  often  effect  a sudden  and 
marked  relief,  as  by  clearing  the  intestinal  canal  of 
vitiated  secretions, restoring  thedigestive  functions, 
or  taking  away  blood  where  the  necessity  is  indi- 
cated. In  gastric  cases,  for  which  emetics  have 
been  particularly  recommended,  he  prefers  a long- 
continued  course  of  the  blue  pill,  with  gentle  saline 
purgatives,  and  tonic  bitters.  ( Synopsis , p.  299 
—304.) 

Beer  is  another  high  authority  against  the  use  of 
emetics,  even  in  the  amaurosis  from  disorder  of  the 
gastric  organs.  Emetics,  which  never  operate  with- 
out some  violence,  he  says,  are  to  be  most  carefully 
avoided  in  plethoric  individuals,  or  those  who  have 
a manifest  determination  of  blood  to  their  heads  and 
eyes,  or  any  acceleration  of  the  circulation.  The 
caution  here  given  must  be  observed,  even  though 
emetics  may  on  other  accounts  seem  advisable  ; 
and,  according  to  Beer,  the  determination  of  blood 
and  the  state  of  the  system  here  mentioned,  are 
commonly  attendantupon  this  species  of  amaurosis. 
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Indeed  (notwithstanding  the  testimony  of  Schmuc- 
ker,  Richter,  and  Scarpa,  in  favour  of  emetics), 
Beer  positively  affirms  that  the  violent  operation 
of  an  emetic  frequently  converts  this  sympathetic 
amaurotic  weakness  of  sight  into  complete  blind- 
ness. Although  1 apprehend  that  Beer  may  here 
be  somewhat  prejudiced  against  emetics,  candour 
obliges  me  to  add,  that,  in  this  country,  their  effi- 
cacy in  the  present  disease  is  by  no  means  equal  to 
the  representations  of  Richter  and  Scarpa.  When 
there  is  less  tendency  to  vomiting,  but  the  case  is 
attended  with  an  oppressive  sense  of  we  ght  about 
the  stomach,  frequent  eructations,  as  it  arising  from 
rotten  eggs,  an  inflated  belly,  tense  hypochondria, 
and  confined  bowels,  Beer  found  that  clysters  and 
tolerably  brisk  purgatives  were  always  of  the 
greatest  service,  both  in  regard  to  the  general 
complaints,  and  the  amaurotic  weakness  of  sight ; 
the  removal  of  the  offensive  matter  from  the  ali 
mentary  canal  being  immediately  followed  oy  a 
cessation  of  the  determination  of  blood  already 
mentioned.  Lastly,  when  this  amaurosis  originates 
altogether  from  the  presence  of  worms  in  the 
bo'vels,  common  anthelmintics  are  to  be  pre- 
scroed.  In  all  these  cases,  says  Beer,  mere  local 
treatment  is  quite  inapplicable,  and  may  do  mis- 
chief. (Beer,  Lehre  von  den  Augenkr.  b.  ii. 
p.  517—521.) 

The  third  species  of  gutta  serena,  or  that  which 
arises  from  debilitating  causes,  is  of  two  kinds;  in 
one,  the  disease  is  the  consequence  of  a general 
weakness  of  the  body  ; in  the  other,  it  is  the  effect 
of  debility,  or  atony  confined  to  the  retina. 

Scarpa  regards  the  incomplete  amaurosis  from 
general  nervous  debility,  copious  hemorrhage , con- 
vulsions, and  long- continued  intense  study , especially 
by  candlelight,  less  as  a case  of  real  amaurosis,  than 
a weakness  of  sight  from  a fatigued  state  of  the 
nerves,  especially  of  those  constituting  the  imme- 
diate organ  of  sight.  W hen  this  complaint  is  recent, 
in  a young  subject,  he  is  an  advocate  for  emptying 
the  alimentary  canal  with  small  repeated  doses  of 
rhubarb,  and  then  giving  tonic  cordial  remedies. 
At  the  same  time,  the  patient  is  to  abstain  from 
every  thing  that  has  a tendency  to  weaken  the  ner- 
vous system, and, consequently, theeyesight.  After 
emptying  the  stomach  and  bowels,  it  is  proper  to 
prescribe  the  decoction  of  bark  with  valerian,  or 
the  infusion  of  quassia  with  the  addition  of  a few 
drops  of  sulphuric  aether,  to  each  dose,  with  nou- 
rishing, easily  digestible  food.  The  aromatic 
spirituous  vapours  (mentioned  in  the  article  Oph- 
that  my ) may  then  be  topically  applied  ; or,  if  these 
prove  ineffectual,  the  vapour  of  liquor  ammoniae. 
The  patient  must  take  exercise  on  foot,  horseback, 
or  in  a carriage,  in  a wholesome  dry  air,  in  warm 
weather,  and  avail  himself  of  sea-bathing.  He 
must  avoid  all  thoughts  of  care,  and  refrain  from 
fixing  his  eyes  on  minute  shining  objects.  The 
impression  of  vivid  light  on  the  retina  is  to  be 
moderated  by  means  of  flat  green  glasses.  ( Saggio 
di  Osservaz.  cap.  19.) 

One  case  of  temporary  palsy  of  the  retina  from 
ovei  -excitement,  mentioned  by  Mr.T ravers, yielded 
to  blistering  the  forehead,  and  a gentle  salivation 
excited  by  calomel  joined  with  opium.  (Synopsis, 
p.  164.)  Another  case,  brought  on  by  the  use  of 
telescopes  and  sextants,  gave  way  to  a copious 
bleeding,  brisk  purging  with  jalap  and  calomel, 
blisters  to  the  temples,  and  a course  of  mercury. 
(Op.  cit.  p.  166.) 


Mr.  Travers  remarks,  that  the  amaurosis  from 
depletion  is  sometimes  mistaken  for  the  opposite 
case,  viz.  that  from  plethoric  congestion:  this  is 
owing  to  the  coincidence  of  a dilated  and  immove- 
able pupil,  muscse,  and  a deep-seated  pain  in  the 
head,  with  occasional  vertigo,  and  its  frequent 
occurrence  in  a corpulent  habit.  By  a eaut  ous 
use  of  tonics  (says  Mr.  Travers)  it  is  relieved  ; by 
whatever  lowers,  or  stimulates,  whether  diet  or 
medicine,  it  is  decidedly  aggravated.  In  this  form 
of  amaurosis,  vision  is  further  enfeebled  by  the 
loss  of  as  much  blood  as  flows  from  two  or  three 
leechbites.  (Synopsis,  §c.  p.  160.) 

V\  hen  the  weakness  is  confined  to  the  eye, 
Richter  thinks  corroborant  applications  alone  ne- 
cessary. Bathing  the  eye  with  cold  water,  says 
he  ,is  oneof  the  most  powerful  meansof  strengthen- 
ing the  eye.  Idle  patient  should  dip  in  cold  water 
a compress,  doubled  into  eight  folds,  and  suffi- 
ciently large  to  cover  the  w hole  face  and  forehead, 
and  this  he  should  keep  applied,  as  long  as  it 
continues  cold.  Or  else  he  should  frequently  apply 
cola  water  to  his  eyes  and  face  with  his  hand,  on 
a piece  of  rag. 

l he  eye  may  also  be  strengthened  by  repeatedly 
applying  blisters  of  a semi-lunar  shape  above  the 
eyebrows,  just  long  enough  to  excite  redness. 
Richter  likewise  speaks  favourably  of  rubbing  the 
upper  eyelid,  several  times  a day,  with  a mixture 
ot  the  tinctura  lyttae  and  spiritus  serpilli.  (An- 
fansgr.  der  Wundarz.  b.iii.  p.  452.) 

Here  the  endermic  application  of  strychnia  de- 
serves to  be  remembered. 

In  the  amaurosis  suddenly  formed  by  exposure 
to  vivid  light  or  lightning,  we  may  clear  out  the 
alimentary  canal  with  an  active  dose  of  calomel 
and  jalap.  Blisters  may  then  be  applied  above  the 
eyebrow's  ; and  if  these  fail,  electricity,  or  the  ex- 
ternal use  of  strychnia,  may  be  tried.  (See  Mid - 
dlemore  on  Dis.'of  the  Eye,  vol  ii.)  In  such  cases, 
Magendie  would  probably  rub  an  ammoniated 
ointment  over  the  frontal  nerve. 

In  amaurosis  from  the  gradual  effect  of  any  ex- 
posure of  the  eye  to  vivid  light,  or  oj  hurd  study  by 
light  oj  lamps  or  candles,  the  foregoing  treatment 
would,  I think,  be  less  likely  to  answer.  Here 
a slow  inflammation  of  the  retina  has  probably 
been  going  on,  followed  by  structural  changes, 
the  only  chance  of  removing  which  must  depend 
upon  depletion,  mercury,  and  perfect  rest  of  the 
organ.  (See  Mackenzie  on  Dis.  of  the  Eye, 
p.  928.) 

In  periodical  amaurosis,  attended  with  serious 
impairment  or  loss  of  vision,  returning  daily, 
weekly,  or  monthly,  or  at  irregular  intervals,  the 
eye  being  little  or  not  at  all  affected  in  the  inter- 
mediate periods,  the  best  means  of  cure  are  bleed- 
ing, purgatives,  and  counter  irritation.  This  treat- 
ment is  espec  ally  applicable  to  hemeralopia. 

In  amaurosis  excited  by  dentition , the  gums  may 
be  divided,  mild  laxatives  and  small  doses  of  syrup 
of  poppies  given,  and  the  child  put  into  a warm 
bath.  If  amaurosis  depend  upon  the  irritation  of 
a carious  tooth,  this  should  be  extracted. 

For  amaurosis  from  a partial  wound,  or  lacer- 
ation of  the  supra-orbitul  nerve,  the  best  plan  is  to 
make  a free  division  of  it. 

Of  late,  strychnia  has  been  employed  as  a remedy 
for  amaurosis.  It  seems  to  Mr.  Middlemore  that 
its  use  should  be  confined  to  cases,  in  which  the 
retina  is  in  a state  of  atony  from  some  cause  acting 
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; directly  upon  its  texture,  or  upon  its  texture 
through  the  medium  of  the  general  debility  of  the 
system.  At  all  events,  he  is  of  opinion,  that  it 
should  not  be  resorted  to  when  there  is  much 
vascular  fulness  either  of  the  system,  or  the  retina, 
ora  tendency  to  inflammation.  Its  effects  are  like- 
wise to  be  most  carefully  watched.  An  atonic 
- state  of  the  retina,  or  of  some  part  of  the  nervous 
apparatus  of  the  eye,  productive  of  amaurosis, 
when  unconnected  with  a full  plethoric  habit  of 
body,  determination  of  blood  to  the  head,  or  any 
tendency  to  apoplexy,  or  any  structural  change 
either  in  the  retina,  or  its  immediate  nervous  rela 
tions.  may  be  trea  ted  by  means  of  strychnia,  parti- 
cularly it  tonics  and  general  stimulants  have  been 
already  unsuccessfully  tried.  The  bowels  are  to 
be  first  freely  opened,  and  aperient  medicine 
occasionally  given  during  the  use  of  strychnia. 
Mr.  Middlemore  puts  a narrow  blister  above  the 
eyebrow  of  the  affected  eye,  or  above  each  eye- 
brow, if  both  eyes  are  involved  ; and  after  the 
cuticle  and  serum  have  been  removed,  sprinkles  a 
small  quantity  of  strychnia  upon  the  raw  surface, 
commencing- with  the  fourth  of  a grain  upon  each 
side.  If  vision  be  not  improved,  this  quantity  may 
be  gradually  increased  to  two  grains  ; the  part  is 
also  dressed  with  savine  cerate.  The  strychnia  is 
applied  only  once  in  twenty- four  hours  and  the 
eyebrow  is  preferred  as  the  place  for  its  action,  on 
account  of  the  probable  special  effect  of  the 
strychnia  upon  the  supra-orbitary  nerve,  in  addition 
to  its  other  more  general  influence.  If  strychnia 
excite  great  local  uneasiness,  it  may  be  blended 
with  a little  flour,  or  powdered  opium.  Mr. 
Middlemore  observes,  that  if  the  patient  should 
become  sensible  of  occasional  flasbesof  light  before 
the  eye,  soon  after  the  commencement  of  this 
treatment,  there  would  be  great  encouragement  to 
persevere  ; but  that  if  vision  should  be  not  at  all 
influenced,  or  improved,  after  the  strychnia  had 
been  tried  a fortnight  in  sufficiently  powerful  but. 
not  imprudent  quantities, it  ought  to  be  discontinued. 
Strychnia  appears  to  him  to  be  well  adapted  to  the 
case  of  miners,  whose  eyes  are  affected  with  incom- 
plete amaurosis,  and  who  have  been  accustomed 
to  follow  their  employment  by  means  of  a very 
feeble  light ; and  also  to  cases  of  impaired  sensi- 
bility of  the  retina,  occasioned  by  too  great  a delay 
in  curing  congenital  cataract.  (See  Middlemore 
on  Dis.  of  the  Eye,  vol.ii.  p.282.) 

Strychnia  has  also  been  prescribed  as  an  internal 
remedy  for  amaurosis. 

Cat-eye  amaurosis  is  a case  particularly  de- 
scribed by  Beer  ; it  rarely  advances  to  complete 
blindness,  and  occurs  chiefly  in  very  old  per- 
sons. Sometimes,  however,  it  takes  place  in 
young  subjects,  and  even  in  children.  Beer  al- 
leges that  it  is  always  confined  either  to  thin, 
dwindled,  old,  gray-headed  subjects,  in  whom  the 
exchange  of  organic  matter  is  carried  on  but  tardily, 
or  else  to  young  subjects,  who  are  unhealthy,  and 
disposedto  consumption,  hectical  adults, emaciated 
children,  and  as  a consequence  of  severe  injuries 
of  the  eye.  YV  hile  this  amaurosis  is  nor  perfectly 
formed,  the  iris  retains  its  mobility,  and  the  pupil 
is  neither  preternaturally  dilated  nor  contracted  ; 
but,  when  once  the  patient  is  quite  bereft  of  vision, 
the  motions  of  the  iris  are  slow,  and  the  pupil 
larger  than  in  a healthy  eye  in  an  equal  degree  of 
light.  At  the  bottom  of  the  eye,  far  behind  the 
pupil,  a concave  pale  gray,  bright  yellowish,  or 


variegated  reddish  opacity,  is  developed.  By  this 
the  eyesight  is  not  merely  weakened,  but  rendered 
quite  confused,  since  all  objects,  and  especially 
smallish  ones,  appear  to  be  confounded  together, 
particularly  when  the  patient  tries  to  inspect  closely 
any  determinate  body.  The  further  the  disease 
advances,  the  brighter  and  more  visible  is  the 
bottom  of  the  eye,  the  paler  is  the  colour  of  the 
iris  (a  thing  very  conspicuous  in  dark-eyed  per- 
sons) ; and  when  once  the  amaurosis  is  complete, 
so  that  no  suscept  bility  of  the  impression  of  light  is 
left,  then,  upon  an  attentive  examination  of  the  eye, 
one  can  mostly  perceive*  at  the  troubled  deeper 
part  of  the  eye,  a slender  vascular  plexus,  which 
merely  consists  of  the  ordinary  ramificat  ons  of 
the  central  artery  and  vein.  In  a half-darkened 
place,  such  an  eve  presents  a shining  yellowish 
or  reddish  appearance,  but  only  in  certain  posi- 
tions of  the  eyeball;  and,  in  this  respect,  it  is 
somewhat  similar  to  the  eye  of  a cat,  whence 
Beer  chooses  to  term  the  complaint  cat-eye  amau- 
rosis. The  disorder  is  also  not  accompanied  with 
any  other  essential  morbid  appearances, except  the 
decline  of  vision,  or  complete  blindness.  ( Lehre 
von  den  Augenkr.  b.  li.  p.  496.))  Beer,  in  fig.  ]0 
tab.  4.  of  his  second  vol.  has  given,  from  nature, 
an  admirable  representation  of  this  remarkable 
species  of  amaurosis.  The  differences  in  the  ap- 
pearances at  the  bottom  of  the  eye,  in  this  case, 
from  those  presented  in  the  early  stage  of  fungus 
luematodes  of  that  organ,  will  be  best  understood 
by  referring  to  the  article  Fungus  Heematodes . 
On  this  point,  however,  I may  here  briefly  state, 
that,  in  cat-eye  amaurosis,  there  is  no  projection, 
but,  on  the  contrary,  a concave  depression  in 
the  axis  of  vision.  Cat-eye  amaurosis  may  be 
known  from  incipient  cataract,  by  the  opacity  being 
more  deeply  situated,  and  having  a shining  pearly 
lustre.  (See  Journ.  of  Foreign  Med.  vol.  iv. 

p.  168.) 

Beer  observes,  that  the  causes  of  this  species  of 
amaurosis  are  so  obscure,  that  whatever  is  offered 
upon  the  subject  can  be  received  only  as  con- 
jecture. A suspicion  is  sometimes  entertained,  that 
a deficiency  of  the  pigmentum  nigrum,  and  of  the 
tapetum  of  the  uvea,  is  concerned  in  the  pro- 
duction of  this  form  of  blindness. 

The  prognosis  cannot  but  be  very  unfavourable ; 
for,  as  the  surgeon  is  ignorant  of  causes,  he  cannot 
know  what  means  ought  to  be  adopted  for  their 
removal.  It  is  fortunate,  however,  that  this  amau- 
rosis rarely  attains  its  highest  degree,  but  almost 
constantly  remains  in  the  form  of  a more  or  less 
considerable  amblyopia. 

Just  as  little  is  yet  known  respecting  any  well- 
regulated  mode  of  treatment ; but  the  disease  may 
sometimes  be  kept  from  getting  worse,  by  the  care- 
ful employment  of  such  general  remedies,  regimen, 
and  diet,  as  are  calculated  to  improve  the  health. 
However,  in  the  most  fortunately  managed  cases. 
Beer  never  knew  a step’made  towards  the  removal 
of  the  disease.  {Lehre  von  den  Augenkr.  b.  ii. 
p.  497,  498.) 

An  amaurosis  is  described  as  produced  by 
certain  vegetable  hitters,  by  lead,  and  by  par- 
ticular articles  of  food.  But  the  reality  of  such 
cases  is  doubted  by  Mr.  Lawrence.  (Op.  cit. 
p.  491.) 

Symptomatic  amaurosis  in  individuals  affected 
with  hysteria,  hypochondriasis,  epilepsy,  and  convul- 
sions, is  rarely  permanent,  and  usually  subsides  as 
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soon  as  the  spasmodic,  epileptic,  or  convulsive  attack 
is  over.  However,  the  complaint  may  begin  at  two 
periods,  viz.  either  during  such  an  attack,  or  (what 
is  more  uncommon)  afterwards,  and  it  never  loses 
its  symptomatic  character.  The  pupil,  which  is 
much  dilated,  always  remains  perfectly  clear,  and 
of  a shining  blackness,  even  when  the  disease  has 
induced  entire  blindness ; but  a slight  dull  pain  in 
the  forehead,  especially  about  the  eyebrow,  con- 
stantly preceding  and  accompanying  the  blind- 
ness, generally  lasts  a good  while  after  the  amau- 
rosis has  completely  subsided. 

As  this  amaurosis  is  merely  a symptomatic 
effect  of  the  above  general  disorders,  its  removal 
must  entirely  depend  upon  the  success  with  which 
their  treatment  is  conducted.  (Beer,  Lehre  von 
den  Augenkr.  b.  ii.  p.  506 — 510.) 

With  respect  to  rheumatic  amaurosis,  we  do  not 
in  this  country  recognise  any  distinct  form  of 
amaurosis  entitled  to  the  name  of  rheumatic, 
though  Beer  has  minutely  described  such  a case. 
No  doubt  a certain  proportion  of  amaurotic  pa- 
tients suffer  from  rheumatism  ; but  I agree  with 
those  pathologists,  who  do  not  acknowledge  rheu- 
matism as  having  been  clearly  proved  to  be  a 
cause  of  amaurosis. 

Gouty  amaurosis. — According  to  Mr.  Travers, 
gout  attacks  the  eye  through  the  medium  of  the 
stomach.  Vomiting  occurs,  with  pain  in  that 
organ,  on  the  subsidence  of  an  inflammation  in  the 
extremities,  and  is  succeeded  by  violent  pain  in  the 
head.  The  loss  of  sight,  he  adds,  is  sudden  and 
permanent.  ( Synopsis , &;c.  p.  163.)  The  gouty 
amaurosis,  described  by  Beer,  is  perhaps  badly 
named  : at  all  events,  there  are  some  circum- 
stances in  its  historv,  which  must  create  doubts 
about  its  dependence  upon  gout.  “We  can  admit,” 
says  Mr.  Lawrence,  “ that  the  nervous  structure  of 
the  eye  may  be  diseased  in  the  rheumatic  and 
gouty,  as  well  as  in  other  persons;  but  it  will 
require  clearer  evidence  than  we  possess  at  present 
to  show,  that  there  are  distinct  gouty  and  rheu- 
matic amauroses.”  ( Lawrence , Op.  cit.  p.  491.) 
When  we  find  Beer  describing  one  form  of  gouty 
amaurosis  as  taking  place  only  in  dark-eyed 
slender  maiden  ladies,  who  have  suffered  from 
scrofula  in  their  childhood,  or  from  other  severe 
diseases  at  a later  period,  and  whose  menses  are 
irregular,  or  have  ceased,  we  must  regard  his  evi- 
dences of  gouty  amaurosis  as  vague  and  fanciful. 

When  amaurosis  follows  the  healing  of  old 
sores,  Beer  recommends  the  formation  of  them 
again,  by  applying  to  the  cicatrix  strong  mustard 
ataplasms,  and  the  muriate  of  soda  ; and,  if  the 
new  ulcers  cannot  be  made  to  discharge  properly, 
he  recommends  issues  on  the  legs  or  thighs.  These 
plans  are  to  be  aided  by  such  medicines  as  act  spe- 
cifically upon  the  skin,  like  antimonials,  especially 
the  sulphur  auratum  antimonii.  Beer  also  speaks 
favourably  of  sulphur  baths ; and,  in  cases  com- 
plicated with  debility,  administers  tonics.  (See 
Lehre  von<den  Augenkr.  b.  ii.  p.  556 — 563.)  W hen 
amaurosis  has  followed  the  suddenhealing  of  ulcers, 
or  the  disappearance  of  a7i  eruption,  or  the  sup- 
pression of  some  customary  evacuation,  Mr.  Mid- 
dlemore  is  an  advocate  for  counter  irritation  by 
means  of  a seton  or  issue.  (On  Bis.  of  the  Eye, 
vol.  h.  p*  279.) 

When  amaurosis  proceeds  from  disease  of  the 
optic  nerves,  or  their  sheaths,  it  comes  on  slowly, 
and  rarely  attacks  both  eyes  together.  It  com- 


mences with  a black  cloud,  which  grows  more  and 
more  dense,  and  with  a troublesome,  alarming 
perversion  and  disfigurement  of  every  object, 
without  the  least  painful  sensation  in  the  eye  or 
head.  The  patient  merely  complains  of  a slight 
sensation  of  dull  pressure  at  the  bottom  of  the 
orbit,  as  if  the  eyeball  were  about  to  be  forced 
from  its  socket,  of  which  displacement,  however, 
there  is  not  yet  the  smallest  appearance.  In  the 
very  beginning  of  the  disease,  the  pupil  is  already 
considerably  dilated,  and  the  pupillary  edge  of  the 
motionless  iris  presents,  angles  at  several  points,  the 
pupil  sometimes  representing  an  irregular  penta- 
gon, or  hexagon.  By  degrees,  though  very  slowly, 
a glaucomatous  change  of  the  vitreous  humour  en- 
sues, and  afterwards  of  the  lens  itself ; the  only 
species  of  glaucoma  which  Beer  has  ever  noticed 
quite  unattended  with  a varicose  affection  of  the 
blood-vessels  of  the  eye.  At  last,  the  globe  of 
the  eye  becomes  perceptibly  smaller  than  natural ; 
but  a complete  atrophy  does  not  ensue. 

When  amaurosis  proceeds  from  disease  of  the 
skull  or  brain,  it  usually  attacks  both  eyes  toge- 
ther, or  at  least  one  soon  after  the  other,  the 
blindness  also  commencing  very  slowly,  with  ap- 
pearances as  if  every  object  looked  at  were  per- 
verted or  disfigured.  However,  there  is  no  black 
cloud,  but  rather  an  obscurity  or  confusion  of 
every  object.  The  disease  in  this  stage  is  also 
accompanied  with  frequent  giddiness,  ugly  lumi- 
nous spectra,  and,  for  the  most  part,  with  aversion 
to  light,  uncommonly  lively  motions  of  the  iris,  a 
contracted  pupil,  angles  in  the  upper  and  lower 
portions  of  the  pupillary  margin  of  the  iris  ; an  evi- 
dent turgescence  of  the  blood-vessels  of  the  eye, 
gradually  augmenting  with  most  violent  head- 
ach  into  actual  cirsophthalmia ; frequent  con- 
vulsive motions  of  the  eyes  and  eyelids,  and  stra- 
bismus of  one  or  both  eyes,  ending  in  a true 
deviation  of  one  or  both  these  organs  from  their  na- 
tural positions.  Under  these  symptoms,  vision  is 
afterwards  entirely  abolished  ; and  the  headach, 
though  subject  to  remissions,  grows  so  much 
worse,  extending  back  to  the  spine,  that  the  patient 
is  often  nearly  frantic,  and,  indeed,  after  a time,  a 
destruction  of  the  external  senses  happens,  fol- 
lowed by  that  of  the  intellectual  faculties.  The 
first  of  the  external  senses  which  is  lost  is  always 
the  hearing,  which  infirmity  is  next  followed  by 
loss  of  the  smell,  or  taste,  or  both  these  senses 
together  ; and  then  the  memory,  and  other  intel- 
lectual powers  decline.  In  this  stage  of  the  dis- 
order, the  eyeball  not  unfrequently  protrudes  from 
the  orbit;  a pathognomonic  symptom,  to  which 
Beer  attaches  great  importance,  because  it  is  an 
infallible  criterion  of  a diseased  state  of  the  bones 
of  the  orbit,  of  the  parts  which  invest  this  cavity, 
and  of  the  optic  nerve  and  dura  mater,  in  the  sella 
turcica.  In  such  cases,  complete  mania  now 
usually  follows,  and  this  sometimes  in  its  most 
violent  form,  unless  the  patient  happen  to  be  first 
carried  off’  by  paralytic  symptoms ; life,  under 
these  circumstances,  never  lasting  any  considerable 
time. 

The  cause  of  both  these  forms  of  amaurosis  lies 
in  certain  morbid  changes  in  the  structure  of  the 
optic  nerve  and  its  investments,  or  in  diseased  alter- 
ations of  the  bones  of  the  cranium,  the  dura  mater, 
and  the  brain.  But,  how  these  changes  arise,  is 
not  so  easy  of  explanation.  The  morbid  changes 
in  the  structure  above  mentioned,  which  Beer  had 


AMAUROSIS. 


himself  ascertained  by  dissection,  consist  in  a real 
induration  of  the  optic  nerves,  and  an  adhesion  of 
them  to  their  sheaths,  while  within  the  skull  these 
ash-coloured,  gray,  very  much  diminished  nerves, 
presented  no  vestige  of  medullary  structure  even 
as  far  as  their  origin  from  the  brain.  On  the 
contrary,  the  optic  thalamus  presented  externally 
its  natural  appearance.  The  retina  seemed  to  have 
lost  its  pulpy  matter,  was  tough,  not  easily  torn, 
and  appeared  to  consist  but  of  a vascular  mem- 
brane. In  one  example,  although  both  eyes  had 
been  completely  deprived  of  sight  together,  Beer 
found  only  the  retina  and  optic  nerve  of  the  left 
side  in  this  state  of  atrophy  as  far  forwards  as  the 
point  of  union  in  the  sella  turcica.  On  the  other 
hand,  the  optic  nerve  of  the  right  eye  was  hard, 
without  being  in  the  least  dwindled,  and  was 
closely  adherent  to  its  external  coverings.  Ante- 
riorly to  their  decussation,  nothing  at  all  preterna- 
tural in  either  nerve  could  be  discerned.  But  the 
left  corpus  striatum  was  so  indurated,  that  a very 
sharp,  strong  scalpel  was  required  for  its  division, 
though  in  colour  and  shape  it  was  perfectly  natural . 
On  this  side,  also,  the  plexus  ehoroides  was  en- 
tirely wanting.  In  three  amaurotic  patients  of  this 
kind,  Beer  found  hydatids  between  the  coverings 
of  the  optic  nerve  ; and  where  such  hydatids  lay, 
the  medullary  matter  seemed  to  have  been  dis- 
placed by  their  pressure.  With  the  utmost  care, 
he  could  not  trace  the  ophthalmic  ganglion. 

Raw  also  found  on  the  optic  nerve  a large  hy- 
datid, which  had  produced  amaurosis.  (06s. 
Anat.  Rarior.  Obs.2.)  In  Mr.  Heaviside’s  mu- 
seum, there  was  a preparation  of  the  optic  nerve 
of  an  amaurotic  eye,  where  a tumour  of  considerable 
bulk  had  grown  from  the  neurilema.  (See  War- 
drop’s  Essays  on  the  Morbid  Anatomy  of  the 
Human  Eye,  vol.ii.  p.  157.)  In  this  work  are 
specified  examples  of  various  other  morbid  changes 
of  the  optic  nerve,  especially  calculous  concretions 
within  it,  the  presence  of  a viscid,  muddy,  gray 
fluid,  in  the  thickened  neurilema,  instead  of  pulp, 
atrophy  of  the  nerve,  &c. 

To  the  present  description  of  cases,  Beer  refers 
the  instance  recorded  by  Haller  ( Op  use . Pathol. 
Obs.  65.  p.172.)  in  which  a calcareous  mass  was 
found  betwixt  the  membrane  of  Ruysch  and  the 
vitreous  humour.  According  to  Beer,  there  is 
preserved  in  the  pathological  and  anatomical  mu- 
seum of  the  general  hospital  at  Vienna,  an  eye, 
distended  with  a similar  osseous  mass,  without  the 
capsule  of  the  lens  being  at  all  affected.  Exam- 
ples, in  which  the  amaurotic  blindness  arose  from 
abscesses  in  the  brain,  are  reported  by  Ballonius 
( Paradigmata  Hist.  7. ),  by  Pelargus  ( Med.Jahrg . 
b.  iii.  p.  198.),  Peyronie  (Mem.  de  VAcad.  Roy  ale 
de  Chir.  t.  i.  p.  212.),  Schaarschmid  ( Berlin  Ka- 
chrichte,  1710,  No.  26.),  Langenbeck  ( Neue 
Bibl.  b.  i.  p.  61.),  and  Mr.  Travers  (Synopsis, 
p.  143.).  The  latter  author  hasrecorded  an  instance 
in  which  a firm  lardaceous  tumour,  of  the  size  of  a 
garden  bean, situated  on  the  same  side  as  the  blind- 
ness, compressed  the  optic  ganglion  and  nerve  at 
its  origin  from  it.  (Synopsis,  p.  151.)  1 have  seen 
a case  of  amaurosis,  in  which  a medullary  tumour 
as  large  as  a middling-sized  apple  was  found  in  the 
anterior  lobe  of  the  brain,  attended  with  protrusion 
of  the  eve,  and  vast  destruction  of  the  bones.  I 
was  consulted  in  1835,  for  a case  of  amaurosis 
in  a young  lady,  14  years  of  age,  the  daughter  of 
a surgeon.  The  pupils  were  remarkably  large,  and 
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of  a clear  black  colour.  She  died  suddenly,  and  a 
tumour,  formed  in  the  anterior  lobe  of  the  brain, 
w7as  found  to  have  been  the  cause  of  the  blindness, 
and  of  her  death.  Mr.  Travers  has  seen  amaurosis 
produced  by  a medullary  fungus  of  the  brain.  A 
case,  occasioned  by  disease  of  the  thalamus,  is  re- 
lated by  Villeneuve  (Journ.  de  Med.  continue, 
1811,  Fevr.  p.  98.)  ; another  of  a tumour  of  the 
thalamus  on  the  same  side  as  the  blindness,  is 
recorded  by  Ford  (Med.  Comrnun.  vol.i.  No.  4.)  ; 
and  other  swellings  in  various  parts  of  the  brain 
are  described  in  Ephem.  Eat.  Cur.  Dec.  3.  Ann.  9. 
and  10.  Obs.  253.  ; De  Haen’s  Ratio  Meaendi, 
P.  6.  p.  271. ; Journ.  des  Savavs,  1697  ; Muzell's 
Wu hrn ehm . b . ii . No.  1 3 . ; Plater, Obs.  lib.  i . p.l 08 . ; 
Thomann , Annulenfur  1800,  p.  400,  &c.  ; Ward- 
rop’s  Essays  on  the  Morbid  Anatomy  of  the  Human 
Eye,  vol.ii.  p.  174,  &c. 

The  morbid  alterations  of  the  bones  of  the  skull 
mostly  happen  at  its  basis;  and  not  only  may  caries 
take  place,  but  still  more  frequently  exostoses  of 
various  forms,  which  are  sometimes  so  small  that 
they  are  first  detected  by  the  bone  giving  the  feel 
of  a rough  grater.  At  the  same  time  they  are  so 
sharp,  that,  if  the  finger  be  passed  rudely  over 
them,  it  will  be  painfully  hurt.  In  these  cases, 
the  bones  of  the  cavity  of  the  skull  are  always 
found  extremely  thin  ; the  diploe  is  almost  en- 
tirely wanting,  and  the  parietes  of  the  orbit  are 
preternaturally  diaphanous,  and  in  some  places 
imperfect.  Beer  speaks  of  a lady’s  skull,  wdio  had 
been  completely  blind,  and  for  some  weeks  pre- 
viously to  her  death  insensible,  in  which  instance 
scarcely  any  part  of  the  cavity  of  the  skull  could 
be  touched  without  risk  of  the  fingers  being  hurt 
by  spiculae.  Once  in  an  amaurotic  boy,  who, 
for  a short  time  before  his  death,  was  so  insane, 
that  he  used  to  devour  his  own  excrement,  Beer 
found  at  the  side  of  the  sella  turcica  a long  consi- 
derable spicula,  which  passed  directly  through  the 
optic  nerves  at  the  place  of  their  decussation.  A 
case  of  amaurosis,  produced  by  a spicula  of  bone 
injuring  the  opposite  side  of  the  brain,  is  related 
by  Anderson.  (See  Trans,  of  the  Society  of 
Edinb.  vol.  ii.)  Sometimes  the  ethmoid  bone  has 
been  found  carious  (Ballonius,  Paradigmata, 
No.  7.)  ; sometimes  other  parts  of  the  cranium. 
( Mursinna , Beobacht.b.i.  No.  6.;  Schvmcker,  Ver- 
mischte  Schrijt.  b.  ii.  p.  12.)  Sometimes  the  medul- 
lary substance  of  the  brain  itself  is  as  soft  as  pap, 
while  the  cortical  substance  is  full  of  blood-ves- 
sels, and  unusually  firm,  the  convolutions  being 
hardly  distinguishable. 

Many  of  the  causes  of  amaurosis  are  of  such  a 
nature  as  to  render  the  disease  totally  incurable. 
Of  this  description  is  fungus  hrematodes,  in  which 
the  structure  of  the  retina  and  optic  nerve  is 
changed  in  a remarkable  manner,  the  whole  cavity 
of  the  eyeball  becoming  filled  with  a substance  re- 
sembling medullary  matter,  and  the  optic  nerve 
changed  in  its  form,  colour,  and  structure.  (See 
War  dr  op’s  Essays  on  the  Morbid  Anatomy  of  the 
Human  Eye,  vol.ii.  p.  156.  8vo.  Bond.  1818.) 

On  the  authority  ol  Ecker,  one  case  is  upon 
record,  where  the  cause  of  amaurosis  depended 
upon  an  aneurism  of  the  central  artery  of  the  retina. 
( Finel , Nosographie  Philos,  t.  ii.  p.  122.) 

In  another  instance,  the  macula  lutea,  which  is 
naturally  a yellow  spot  near  the  centre  of  the  re- 
tina, was  found  black.  ( Mem.  de  la  So  dele  Med. 
d’ Emulation , an.  1798.) 
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Magendie  states,  that  he  has  seen  the  retina 
transformed  into  a fibrous  membrane ; though 
Andral  suspects  that  the  change  could  not  have 
happened  in  the  nervous  expansion  itself,  but  ra- 
ther in  the  very  fine  cellular  substance  between  it 
and  the  choroid  coat.  ( Anat . Pathol,  t.i.  p.272.) 
An  osseous  capsule  also,  sometimes  produced  with- 
in the  eye,  and  usually  regarded  as  an  ossification 
of  the  retina,  he  offers  good  reasons  for  setting 
down  as  really  an  ossification  of  the  cellular  tissue 
between  the  retina  and  choroid  tunic.  (Op.  et 
vol.  cit.  p.  297.) 

Bonetus,  in  his  Sepulchretum  Anatomieum , 
lib.  i.  sect.  18.,  describes  various  cases  which 
were  quite  incurable ; after  death,  the  blindness 
in  one  instance  was  found  to  be  occasioned  by  an 
encysted  tumour,  weighing  fourteen  drachms,  situ- 
ated in  the  substance  of  the  cerebrum,  and  pressing 
on  the  optic  nerves  near  their  origin.  In  the  se- 
cond, the  blindness  was  produced  by  a cyst,  con- 
taining water,  and  lodged  on  the  optic  nerves, 
where  they  unite.  In  a third,  it  arose  from  a 
caries  of  the  os  frontis,  and  a consequent  alteration 
in  the  figure  of  the  optic  foramina.  In  a fourth, 
the  cause  of  the  disease  was  a malformation  of  the 
optic  nerves  themselves.  Mr.  Lawrence  refers  to 
a specimen  in  Mr.  Langstaff’s  museum,  exhibiting 
the  eyes,  optic  nerves,  and  part  of  the  basis  of  the 
brain  of  a man,  who  had  been  amaurotic  for 
twenty-eight  years.  The  sclerotica,  cornea,  iris, 
pupil,  choroid  coat,  and  retina,  are  perfectly 
healthy.  The  optic  nerves,  in  their  whole  extent, 
from  the  globes  backwards,  are  shrunk  into  white 
cords,  not  larger  than  a small  crow-quill.  At  the 
point  of  union,  they  merely  lie  together  without 
being  joined,  and  each  proceeds  to  its  own  side  of 
the  brain.  Where  they  sweep  round  the  crura 
cerebri,  they  are  gradually  confused  and  lost. 
(See  Lawrence  on  Dis.  of  the  Lye,  p.  500.) 
Fractures  of  the  skull  at  the  anterior  part  of  its 
basis  may  cause  pressure  on  one,  or  both  optic 
nerves,  or  on  their  union,  or  may  otherwise  injure 
them.  (See  Case  in  Sir  B.  Brodie’s  Paper  on 
Inj . of  the  Brain,  in  Med.  Chir.  Trans,  vol.  xiv.) 
These  nerves  may  be  variously  affected  by  disease 
of  the  bone,  or  its  membranous  coverings,  in  the 
same  situation  ; or,  in  the  orbit,  such  disease  may 
have  a venereal  origin,  and  be  indicated  by  the  si- 
multaneous existence  of  other  symptoms  referrible 
to  the  same  cause.  (See  Lawrence  on  Dis.  of  the 
Eye,  p.  498.  Also  Case  by  Wilson  in  Trans,  of 
Soc.  for  Improvement  of  Med.  &;  Chir.  Know- 
ledge, vol.  iii.)  In  some  of  the  instances,  in  which 
no  apparent  alteration  can  be  discovered  in  the 
optic  nerve,  the  late  Mr.  Ware  conjectured  that  a 
dilatation  of  the  anterior  portion  of  the  circulus 
arteriosus  may  be  the  cause  of  the  affection.  The 
circulus  arteriosus  is  an  arterial  circle,  surrounding 
the  sella  turcica,  formed  by  the  carotid  arteries  on 
each  side,  branches  passing  from  them  to  meet 
each  other  before,  and  other  branches  passing  back- 
wards, to  meet  branches  from  the  basilary  artery 
behind.  The  anterior  part  of  the  circulus  arte- 
riosus lies  directly  over,  crosses,  and  is  in  contact 
with,  the  optic  nerves  ; and  just  in  the  same  way  as 
the  anterior  branches  lie  over  the  optic  nerves,  the 
posterior  ones  lie  over  the  nervi  motores  oculorum. 
Hence  Mr.  Ware  attempted  to  refer  the  amaurosis 
itself,  and  the  paralytic  affection  of  the  eyelids,  and 
muscles  of  the  eyes,  sometimes  attendant  on  the 
complaint,  to  a dilatation  of  the  anterior  and  poste- 
rior branches  of  the  circulus  arteriosus.  The  fre- 


quently diseased  state  of  the  trunk,  or  smal 
branches  of  the  carotid  arteries  at  the  side  of  the 
sella  turcica,  is  noticed  by  Dr.  Bailliein  his  usefu 
work  on  Morbid  Anatomy,  and  he  says  the  same 
sort  of  diseased  structure  is  also  found  in  the  ba- 
silary artery  and  its  branches.  (See  Ware's  Chir 
Obs.  on  the  Eye.) 

In  1826,  M.  Magendie  related  to  the  French 
Academy  of  Sciences  various  facts  exemplifying 
the  remarkable  influence  of  the  fifth  nerves  over 
all  the  senses  ; and,  with  respect  to  the  sense  of 
sight,  he  finds  that  the  action  of  the  eyeball  and 
optic  nerve  cease  immediately  they  are  completely 
deprived  of  the  influence  of  those  nerves.  Thus, 
a state  of  the  eye  is  produced  that  has  the  greatest 
analogy  to  amaurosis.  Indeed,  when  the  fifth 
nerves  are  divided  in  an  animal,  it  is  instantly  bereft 
of  sight  on  the  side  on  which  the  nerve  has  been 
cut,  notwithstanding  the  eye  retains  at  the  moment 
all  the  physical  conditions  necessary  for  vision.  It 
is  not  to  be  supposed,  however, that  the  fifth  nerves 
perform  the  function  usually  referred  to  the  optic 
ones.  To  perceive  the  light,  and  to  see,  as  Magen- 
die remarks,  are,  experimentally  speaking,  two 
different  things.  An  animal,  whose  fifth  nerves 
have  been  divided, does  not  see,  neither  is  it  con- 
scious of  the  daylight,  or  of  the  strongest  artificial 
light;  yet  it  decidedly  perceives  the  impression  of 
the  rays  of  the  sun,  when  they  fall  directly  on  the 
eye.  Hence,  a healthy,  sound  condition  of  the 
optic  nerve,  on  the  one  part,  and  of  the  fifth  nerve 
on  the  other,  is  essential  to  perfect  vision  ; and 
M.  Magendie  therefore  deems  it  highly  probable, 
that  there  are  two  kinds  of  amaurosis  ; one  depend  - ' 
ing  on  a particular  affection  of  the  optic  nerve,  and 
retina  ; the  other  on  disease  of  the  fifth  nerve,  and 
the  defect  of  its  influence  on  the  organ  of  vision. 
These  reflections  led  him  to  make  trial  of  a com- 
bination of  acupuncture  and  galvanism  for  the 
cure  of  certain  cases  of  amaurosis.  Thus,  in  one 
case,  having  introduced  one  needle  into  the  frontal 
nerve,  and  another  into  the  upper  maxillary  one, 
he  brought  the  needles  into  repeated  contact  with 
the  two  poles  of  a voltaic  pile.  In  a fortnight, 
the  patient  had  received  considerable  benefit  from 
the  plan.  Other  facts  are  also  recorded  in  favour 
of  this  treatment.  (See  Journ.  Exper.  de  Physiol. 
t.  vi.  p.  156.  et  seq.) 
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b.  ii.  Berlin  ed.  2.  1786.  D.G ■ A7cser,Ueber  die  Natur,  Ur- 
saclien,  Kennzeichen  und  Heilung  des  schwarze  Staars, 
8vo.  Gott.  1811.  Langenbeck,  Neue  Bibl.  fur  die  Chirurgie. 
b.  i.  Hanover, 1815.  J.  Beer,  Lehre  iron  den  Augenkrank- 
heiten,  b.  ii.  8vo.  Wien,  1817-  James  Wardrop,  Essays  on 
the  Morbid  Anatomy  of  the  Human  Eye,  vol.  ii.  8vo.  Lond. 
1818.  Remarks  on  Ophthalmy,  &c.  by  James  Ware. 
Inquiry  into  the  Causes  preventing  Success  in  the  Ex- 
traction of  the  Cataract,  &c.  by  the  same.  A.  Scarpa, 
Osservazioni  sulle  Malattie  degli  Occhi  Venez.  1802. 
Frick  on  the  Diseases  of  the  Eye,  by  Welbank,  8vo. 
Lond.  ed.  2.  1826.  Some  scattered  remarks  in  the  posthu- 
mous work  on  the  Diseases  of  the  Eye  of  the  late  J.  C. 
Saunders,  &c.  J.  Stevenson,  on  the  Nature,  Ac.  of  the 
different  Species  of  Amaurosis,  8vo.  1821,  B.  Travers's 
Synopsis  of  the  Diseases  of  the  Eye,  &c.  8vo.  Lond.  1820. 
Lawrence  on  Diseases  of  t he  Eye,  8vo.Lond.  1833.  Richard 
Middlemore  on  Diseases  of  the  Eye,  vol.  ii.  p.  242,  &c.  8vo. 
Lond.  1835.  Wm.  Mackenzie  on  Diseases  of  the  Eye,  p.  897. 
8vo.  Lond.  1835.  Dr.  Jacob,  in  Cyclop,  of  Pract.  Med.  part  i. 
Fosbroke's  Treatment  of  Deafness  and  Amaurosis  by 
Strychnia  applied  to  a blistered  Surface  behind  the  Ear, 
Lancet,  1834-35,  vol.  i.  p.  917.  R.  Liston,  on  the  same 
subject,  in  Med.  Gazette,  vol.  v.  p.  541.  and  575.  He 
blistered  the  temples,  and  began  with  a quarter  of  a grain 
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of  strychnia  on  each  side,  gradually  increasing  the  quan- 
tity to  one  grain  and  a half,  which  brought  on  hcadach, 
vertigo,  debility,  nausea,  and  tremblings.  See  also  ar- 
ticles Cataract , Diplopia,  Fungus  Hcematodes,  Hemeralo- 
pia, Hemiopia,  Nyctalopia,  Sight,  Defects  of  %c. 

AMBE  (from  ay <£n,  the  projecting  edge  of  a 
rock).  An  old  chirurgical  machine  for  reducing 
dislocations  of  the  shoulder,  and  so  called  because 
its  extremity  projected  like  the  prominence  of  a 
rock.  Its  invention  is  referred  to  Hippocrates. 
The  ambe  is  the  most  ancient  mechanical  con- 
trivance for  the  above  purpose ; but  it  is  not  at 
present  employed.  Indeed,  it  is  scarcely  to  be 
met  with  in  the  richest  cabinets  of  surgical  appa- 
ratus. It  is  composed  of  a piece  of  wood,  rising 
vertically  from  a pedestal.  With  the  vertical 
piece  is  articulated,  after  the  manner  of  a hinge, 
a horizontal  piece,  with  a gutter  formed  in  it,  in 
which  the  luxated  limb  is  laid  and  secured  with 
straps.  The  patient  places  himself  on  one  side  of 
the  machine;  his  arm  is  extended  in  the  gutter, 
and  secured  ; the  angle,  formed  by  the  union  of 
the  ascending  piece,  and  by  the  horizontal  branch, 
is  lodged  in  the  armpit,  and  then  the  horizontal 
branch  is  depressed.  In  this  way  extension  is 
made,  whilst  the  vertical  part  makes  counter-ex- 
tension,  and  its  superior  part  tends  to  force  the 
head  of  the  humerus  into  the  articular  cavity. 
But  there  is  nothing  to  fix  the  scapula,  and  the 
compression  made  by  the  superior  portion  of  the 
vertical  piece  of  the  machine  tends  to  force  the 
head  of  the  humerus  into  the  glenoid  cavity,  be- 
fore it  is  well  disengaged  by  the  extension. 

AMBLYOPIA  (from  aptQxvg,  dull,  and  chf, 
the  eye).  Hippocrates  means  by  this  word,  in 
i his  Aph.  31.  Sect.  3.,  the  dimness  of  sight  to 
i which  old  people  are  subject.  Modern  writers 
generally  understand  by  amblyopia  incomplete 
amaurosis,  or  the  weakness  of  sight  attending  cer- 
! tain  stages  and  forms  of  this  disorder. 

AMMONIiE  MURIAS,  AMMONIA  MU- 
III  AT  A.  Sal  Ammoniac.  Its  chief  use  in  sur- 
gery is  as  an  external  discutient  application.  (See 
i Lotio  Ammon.  Muriates,  cum  Actio.) 

Mr.  Justamond  recommends  the  following 
application  to  milk-abscesses:  R Ammonias  Mu- 
ria.tis  5j.Spir.tus  Roris  marini  lb.j.  Misce.  Linen 
rags,  wetted  with  the  lotion,  are  continually  applied 
! to  the  part  affected.  There  can  be  little  doubt  of 
; the  utility  of  this  lotion  in  dispersing  the  indur- 
| ation  left  after  mammary  abscesses;  but  while 
these  cases  are  accompanied  with  much  pain,  ten- 
t siqn,  and  inflammation,  emollient  fomentations 
e and  poultices  are  to  be  preferred.  For  rubefa- 

Scient  purposes,  pure  ammonia  is  extracted  from 
the  decomposition  of  muriate  of  ammonia  by  means 
of  the  soda  contained  in  soap.  A plaster  is  made 
by  combining  5j  of  soap  with  5ij  ofcommonlitharge 
j plaster;  and  when  nearly  cold,  adding  5j  of  mu- 
riate of  ammonia  in  fine  powder.  From  this 
nearly  Bj  of  ammonia  in  a pure  state  is  slowly 
evolved,  and  exerts  its  action  on  the  skin.  (See 
A.  T.  Thomsons  Elem.  of  Materia  Med.  p.  957. 
ed.  2.) 

If  muriate  of  ammonia  be  mixed  with  its  weight 
t of  powdered  nitre,  and  dissolved  in  six  or  eight 
r parts  of  water,  it  produces  a very  cold  lotion, 
which  may  be  used,  as  a substitute  for  ice,  in  cases 
<1  of  strangulated  hernia. 

AMPUTATION.  The  operation  of  cutting 
wi  off  a limb,  or  other  part  of  the  body,  as  the  breast, 
»\  penis,  &c. 
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Such  an  operation  frequently  becomes  indis- 
pensably proper,  on  the  principle  of  sacrificing 
a branch,  as  it  were,  for  the  sake  of  taking  the 
only  rational  chance  of  saving  the  trunk  itself. 
Indeed,  the  suggestion  of  this  measure,  in  cases  of 
mortification,  where  there  is  no  chance  of  the  parts 
recovering,  may  be  said  to  be  derived  from  nature 
herself,  who,  by  a process  to  which  I shall  advert 
in  speaking  of  mortification,  detaches  the  dead 
from  the  living  parts ; this  separation  is  followed 
by  cicatrization,  and  the  patient  recovers. 

The  necessity  for  amputation  has  always  ex- 
isted, and  ever  will  continue,  so  long  as  the  de- 
structive effects  of  injuries  and  diseases  of  the 
limbs  cannot  be  obviated  in  any  other  manner. 
As  Graefe  observes,  there  was  once  a period  (I 
should  say,  about  forty  years  ago)  when  the  oper- 
ation was  more  frequently  practised  than  at  pre- 
sent, and  this  fact  is  to  be  imputed  less  to  the 
caprice  of  surgeons,  than  to  the  imperfection  of 
the  means  which  used  to  be  employed  for  the  re- 
lief of  local  diseases.  For  then  aneurisms  of  the 
limbs,  and  some  other  cases,  at  present  treated 
with  success,  were  alw'ays  deemed  incurable  with- 
out amputation.  Boucher,  Gervaise,  Faure,  and 
Bilguer  inveighed  against  the  frequent  perform- 
ance of  amputation  on  the  field  of  battle  ; yet  their 
arguments  must  prove  of  little  value,  unless  a 
path  were  at  the  same  time  traced,  which  would 
conduct  us  to  the  method  of  remedying  the  cir- 
cumstances which  form  the  necessity  for  the  oper- 
ation. When  this  condition  is  fulfilled,  and  more 
effectual  modes  of  treatment  are  devised,  as,  for 
instance,  with  respect  to  the  gunshot  wounds  spe- 
cified by  Bilguer,  then  the  necessity  for  amputa- 
tion in  such  cases  would  cease  of  itself.  {Nor men 
fur  die  Ablosung  urosserer  Gliedmassen,  p.  13.  4to. 
Berlin,  1812.) 

As  the  author  of  another  valuable  modern  work 
has  said,  it  is  an  excellent  observation,  founded 
on  the  purest  humanity,  and  justified  by  the 
soundest  professional  principles,  that  to  save  one 
limb  is  infinitely  more  honourable  to  the  surgeon , 
than  to  have  performed  numerous  amputations, 
however  successful ; but  it  is  a remark,  notwith- 
standing its  quaintness,  fully  as  true,  that  it  is  much 
better  for  a man  “ to  live  with  three  limbs,  than 
to  die  with  four.”  ( Hennen  on  Military  Surgery, 
p.  251.  ed.  2.)  To  this  saying  should  be  added 
the  reflection,  that  some  unfortunate  beinps,  in- 
fluencecl  by  a relish  for  life,  have  been  known  to 
submit  to  the  loss  of  all  their  legs  and  arms,  and 
yet  recover.  In  the  Hotel  des  Invalides  at  Paris, 
mutilated  objects  are  in  recollection,  who  had  lost 
all  their  thighs  and  arms,  so  that,  unless  assisted, 
they  could  not  stir,  and  it  was  necessary  to  feed  and 
wait  upon  them,  like  new-born  infants.  ( Morand . 
Opusc.de  Chir.  p.183. ; and  Graefe,  Op.  cit.  p.23.) 

The  amputation  of  limbs  was  anciently  practised 
under  many  disadvantages.  The  best  way  of 
making  the  incisions  was  unknown  ; the  ignorance 
of  the  old  surgeous  about  the  right  method  of 
stopping  hemorrhage  was  the  death  of  a large 
proportion  of  the  patients  who  had  courage  to 
submit  to  the  operation  ; the  mode  of  healing  the 
wound  by  the  first  intention  was  not  understood, 
or  not  duly  appreciated  ; and  the  instruments  em- 
ployed were  as  awkward  and  clumsy,  as  the  dress- 
ings were  irritating  and  improper. 

Modern  practitioners  have  materially  simplified 
all  the  chief  operations  in  surgery  : an  object 
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which  has  been  accomplished,  not  merely  by  let- 
ting anatomical  science  be  the  main  guide  of  their 
proceedings;  not  simply  by  devising  more  judi- 
cious and  less  painful  methods ; not  only  by  di- 
minishing the  number,  and  improving  the  con- 
struction, of  instruments  ; but  also,  in  an  essential 
degree,  by  abandoning  the  use  of  a multitude  of 
external  applications,  most  of  which  were  useless 
or  hurtful. 

The  Greek,  Roman,  and  Arabian  practitioners 
amputated  limbs  with  feelings  of  alarm,  and,  in 
general,  with  the  most  melancholy  results  ; while 
modern  surgeons  proceed  to  the  operation  com- 
pletely fearless,  well  knowing  that  it  mostly 
proves  successful : hence,  as  Graefe  justly  re- 
marks, nothing  can  be  more  evident,  than  that  the 
patient’s  safety  must  depend  very  much  upon  the 
kind  of  practice.  (See  Normen  fur  die  Abl'osung 
grosser er  Gliedmassen,  p.  1.)  By  practice  is  here 
implied  the  mode  in  which  the  operation  is  per- 
formed, the  way  in  which  the  wound  is  dressed, 
and  the  whole  of  the  after-treatment. 

But  much  improved  as  amputation  has  been,  it 
cannot  be  dissembled,  that  it  is  an  operation  at 
once  terrible  to  bear,  disagreeable  to  behold,  and 
sometimes  severe  and  fatal  in  its  consequences, 
while  the  patient,  if  saved,  is  left  for  ever  after- 
wards in  a crippled,  mutilated  state.  Hence  it  is 
the  surgeon’s  duty  never  to  have  recourse  to  so 
serious  a proceeding,  without  a perfect  and  well 
grounded  conviction  of  its  necessity.  Amputation 
should  be  generally  regarded  as  the  last  expedient 
to  which  a surgeon  ought  to  resort ; an  expedient 
justifiable,  as  a late  writer  says,  only  when  the 
part  is  either  already  gangrenous,  or  the  seat  of  so 
much  injury,  or  disease,  that  the  attempt  to  pre- 
serve it  any  longer  would  expose  the  patient’s  life 
to  the  greatest  danger.  (Diet,  des  Sciences  Med. 
t.  i.  p.  472.) 

Although  this  amounts  to  a confession,  that  the 
cure  of  some  local  disorders  is  not  within  the 
limits  of  our  art,  yet,  on  the  other  hand,  it  fur- 
nishes a proof,  that  surgery  may  be  the  means  of 
saving  life  under  circumstances  which,  without 
its  assistance,  would  infallibly  have  a fatal  ter- 
mination. The  operation  is  adopted  as  the  safest 
measure:  the  cause  is  removed  for  the  preven- 
tion of  consequences.  (Graefe,  Op.  cit.  p.  14.; 

Nothing  can  be  more  absurd,  or  more  misap- 
plied, than  the  censures  sometimes  passed  upon 
amputation,  because  the  body  is  mutilated  by  it, 
&c.  Although  the  objection  proves  the  limit- 
ation of  human  knowledge  and  ability,  it  must  be 
very  unfair  on  this  account  to  throw  blame  on 
surgery,  or  the  practitioner  who  thus  saves  the 
patient’s  life.  For,  without  dwelling  upon  the 
fact,  that  a humane  surgeon  would  never  ampu- 
tate through  a mere  love  of  operating,  and  with- 
out urgent  cause,  one  may  simply  ask,  Are  all  dis- 
eases in  their  nature  curable!  Does  not  the  sur- 
geon cure  such  as  are  curable,  without  mutilation  ? 
And  are  not  cases,  which  were  in  the  beginning 
remediable,  often  first  brought  to  the  surgeon 
when,  from  neglect,  they  have  become  totally  in- 
curable ! Is  it  not  his  duty  then  to  employ  the  only 
means  left  for  saving  the  patient!  And  is  not  the 
preservation  of  a long  and  healthy  life  a compen- 
sation for  the  sacrifice!  Would  it  not  be  just  as 
reasonable  to  blame  an  architect,  when  the  irre- 
sistible force  of  lightning  or  a bomb  destroys  his 
building!  Indeed,  is  it  not  rather  a greater  honour 


to  surgery,  that,  even  when  death  has  already 
taken  possession,  as  it  were,  of  a part,  and  is 
threatening  inevitable  destruction  to  the  whole,  a 
means  is  yet  furnished,  not  only  of  saving  the  pa- 
tient’s life,  but  of  bringing  him  into  a state  in 
which  he  may  recover  his  former  good  health  ! 
( Brunninghamen,  Erfahrungenund  Bemerhungen 
uber  die  Amputation, p.l  1.12mo.  Bamberg, 1818.) 

Though  amputation  is  in  every  respect  much 
better  than  in  former  times,  and  its  right  perform- 
ance is  by  no  means  difficult,  I would  not  wish  to 
be  thought  to  say,  that  it  is  always  or  even  usually 
done  secundum  artem,  because  long  opportunities 
of  observation  have  convinced  me  of  the  contrary  ; 
and  the  reason  of  the  knife  being  yet  so  badly 
handled  in  this  part  of  surgery,  may  generally  be 
imputed  to  carelessness,  slovenly  habits,  or,  what 
is  as  bad,  a want  of  ordinary  dexterity.  There 
are  several  egregious  faults  in  the  method  of  am- 
putating, which  even  many  hospital  surgeons  in 
this  metropolis  are  guilty  of;  but  these  we  shall 
find,  when  we  criticise  them,  are  for  the  most  part 
easily  avoidable,  without  any  particular  share  of 
skill  being  required.  A greater  difficulty  is  to 
ascertain  with  precision  the  cases  which  demand 
the  operation,  those  in  which  it  may  be  dispensed 
with,  and  the  exact  periods  at  which  it  should  be 
practised.  These  are  considerations  requiring 
profound  attention,  and  the  brightest  talents.  The 
most  expert  operator  (as  Mr.  O’Halloran  ob- 
serves) may  not  always  be  the  best  surgeon.  To 
do  justice  to  the  sick  and  ourselves,  we  must,  in 
many  cases,  rather  avoid  than  perform  capital 
operations  ; and  with  respect  to  amputation,  if  w'e 
consider  the  many  cases  in  which  it  has  been  un- 
necessarily undertaken,  or  done  at  unseasonable 
periods,  it  may  be  suspected  that  this  operation, 
upon  the  whole,  may  have  done  more  mischief 
than  good.  At  all  events,  it  is  not  enough  for  a 
surgeon  to  know  how  to  operate  ; he  must  also 
know  when  to  do  it.  (See  O’ Halloran  on  Gan- 
grene and  Sphacelus : Preface .) 

For  such  reasons,  I shall  first  take  a view  of 
some  of  the  circumstances  under  which  the  best 
surgeons  deem  amputation  necessary;  though  in 
each  of  the  articles  relative  to  the  particular  dis- 
eases and  injuries  which  ever  call  for  the  operation, 
additionalinformation  will  be  offered.  Someof  these 
affect  the  bones,  or  joints  ; others,  more  especially 
the  soft  parts.  Asa  general  maxim,  it  is  the  rule  to 
amputate,  whenever  the  injury,  or  disease,  of  the 
parts,  is  such,  that  either  primal  ily,  or  consecu- 
tively, the  limb  must  be  lost,  or  symptoms  induced, 
putting  the  patient’s  life  into  imminent  peril.  (See 
Dupuytren,  Clin.  Chir.  t.  iv.  p.234.) 

1.  Compound  Fractures. 

In  a compound  fracture,  the  necessity  for  am- 
putation is  not  altogether  proportioned  to  the 
seriousness  of  the  accident,  but  frequently  de- 
pends in  part  upon  other  circumstances.  For  ex- 
ample, in  the  field,  and  on  board  of  a crowded 
ship,  it  is  not  constantly  in  the  surgeon’s  power  to 
pay  such  attention  as  the  cases  demand,  nor  to 
procure  for  the  patient  the  proper  degree  of  rest 
and  good  accommodation.  In  the  field,  there 
is  often  a necessity  for  transporting  the  wounded 
from  one  place  to  another.  Under  these  circum- 
stances, it  is  proper  to  have  immediate  recourse 
to  amputation,  in  numerous  cases  of  bad  com- 
pound fractures,  some  of  which,  perhaps,  might 
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3ot  absolutely  demand  the  operation,  were  the 
patients  so  situated  as  to  be  capable  of  receiving 
all  the  advantages  of  the  best  and  most  scientific 
treatment  in  a well-ventilated  quiet  house,  or  hos- 
pital, furnished  with  every  desirable  convenience. 
At  the  same  time,  daily  experience  proves,  that 
there  are  many  other  cases,  in  which  it  would  be 
improper  to  have  recourse  to  the  knife,  even  under 
the  most  unfavourable  circumstances  of  the  above 
description.  So,  when  a compound  fracture  oc- 
curs, in  which  the  soft  parts  have  not  been  consi- 
derably injured  ; in  which  the  bones  have  been 
broken  in  such  a direction  that  they  can  be  easily 
set  and  kept  in  their  proper  position ; or  in  which 
there  is  only  one  bone  broken  ; amputation  would 
be  unnecessary  and  cruel.  But,  when  the  soft 
parts  have  been  more  extensively  hurt,  and  the 
bones  have  been  so  badly  broken,  that  perfect 
quietude  and  incessant,  care  are  required  to  afford 
any  chance  of  recovery,  it  is  a good  general  rule 
to  amputate  whenever  these  advantages  cannot  be 
obtained. 

The  bad  air  in  crowded  hospitals  and  large 
cities,  — a circumstance  so  detrimental  to  wounds 
in  general, — is  another  consideration  which  may 
seriously  lessen  the  chances  of  saving  a badly 
broken  limb,  and  should  be  remembered  in  weigh- 
ing the  reasons  for  and  against  amputation. 

On  this  part  of  the  subject,  I find  the  sentiments 
of  Graefe  interesting.  “ Besides  an  absolute,” 
says  he,  “ there  is  a relative,  necessity  for  ampu- 
tation : it  is  the  most  mournful,  and  proceeds  alto- 
gether from  unfavourable  external  circumstances, 
though,  alas!  in  many  cases  nearly  unavoidable, 
when  life  is  to  be  preserved.  In  war,  every 
bloody  action  furnishes  proof  of  what  has  been 
stated.  The  number  of  the  wounded  is  immense  ; 
the  number  of  surgeons  for  the  duty  too  limited. 
The  supplies  most  needed  are  at  a distance.  In 
these  emergencies,  though  the  military  surgeon 
may,  from  routine  and  genius,  be  able  to  suggest 
the  quickest  method  of  obtaining  what  is  wanted, 
know  how  to  avail  himself  of  every  advantage 
which  circumstances  permit,and  contrive  tolerable 
substitutes  for  such  things  as  are  deficient,  yet 
this  will  not  always  do.  Were  we  (says  Graefe) 
here  to  complain  of  the  government  not  providing- 
due  assistance  for  the  defenders  of  our  native  soil,  to 
many  the  remonstrance  would  only  appear  reason- 
able. Yet,  they  who  manage  the  medical  affairs 
of  the  Prussian  army  may  not  constantly  have  it 
in  their  power  to  avert  the  inconvenience.  The 
general  cannot  foretell  the  number  and  nature  of 
the  wounds  which  may  happen,  so  as  to  enable 
the  medical  department  to  take  with  them  exactly 
the  apparatus  required,  without  encumbering  the 
army  with  a redundance  of  useless  articles.  The 
enemy,  perhaps,  captures  the  medical  stores,  or 
the  rapid  movements  of  particular  corps  cut  us  off 
from  the  principal  depots.  Detachments  often 
skirmish  at  remote  points.  The  hospitals  may  lie 
several  miles  in  the  rear  of  the  line  ; and,  for  want 
of  means,  the  transport  of  the  imperfectly  dressed 
wounded  may  continue  night  and  day.  Hardly 
are  the  sufferers  brought  into  the  nearest  hospital, 
in  the  most  pitiful  state  from  pain,  anxiety,  and 
cold,  when  an  order  is  given  to  break  up,  and 
they  must  be  conveyed  still  further  towards  their 
grave:  and  a thousand  other  circumstances  (as 
Graefe  observes)  which  deprive  the  wounded  of 
the  requisite  attendance,  and  essential  number  o f 


surgeons,  together  with  the  most  necessary  stores, 
make  it  desirable  to  simplify  every  wound  as  much 
as  possible  ; which,  indeed,  is  the  only  means  of 
shunning  the  reproach,  that  while  we  are  endea- 
vouring to  save  one  man’s  limb,  we  let  another  die. 

“ W ho  doubts  (says  Graefe)  that  a soldier  with 
a gunshot  wound,  complicated  with  a smashed 
state  of  the  bones,  may  sometimes  be  saved,  with- 
out loss  of  his  limb,  by  employing  all  the  means 
which  the  resources  of  surgery  offer  I But  these 
very  resources  are  often  wanting  in  a campaign  ; 
and  the  business  of  dressing  the  patient  would 
occupy  the  surgeon  several  hours  daily,  during 
which  his  useful  assistance  could  not  be  extended 
to  other  sufferers.  Notwithstanding  the  utmost 
care,  the  removal  of  patients  from  one  place  to 
another  frequently  makes  their  wounds  extremely 
dangerous,  or  fatal and  we  now  lose  many  a 
man,  who,  had  he  undergone  amputation,  would 
have  been  able  to  bear  the  journey.”  (See  Nor- 
men  fur  die  Ablosung  grbsserer  Gliedmassen, 

p.  is;  is.) 

From  what  I have  seen  of  the  ill  effects  of 
moving  patients  with  bad  compound  fractures  of 
the  lower  extremity,  produced  by  gunshot  vio- 
lence, I am  convinced  that,  as  a general  rule,  it 
is  better  to  perform  amputation  ; but,  if  this  be 
not  done,  and  an  attempt  is  to  be  made  to  save 
the  member,  it  will  be  more  humane,  when  the 
army  is  retreating,  and  the  enemy  are  not  savages, 
to  leave  such  wounded  behind,  than  subject  them 
to  all  the  fatal  mischief  of  hastily  and  roughly 
transporting  them  in  such  a condition.  It  gives 
me  particular  pleasure  to  find  the  preceding  sen- 
timent confirmed  by  Dr.  Hennen,  whose  know- 
ledge and  experience  in  military  surgery  entitle 
all  his  opinions  to  the  greatest  attention : in  no- 
ticing what  ought  to  be  done  with  the  wounded 
when  the  army  is  compelled  to  retreat,  he  says, 
“ it  then  becomes  the  duty  of  a certain  proportion 
of  the  hospital  staff  to  devote  themselves  forqheir 
wounded,  and  become  prisoners  of  war  along 
with  them  ; ana  it  may  be  an  encouragement  to 
the  inexperienced,  while  it  is  grateful  to  me,  to 
observe,  that  I have  never  witnessed,  nor  traced, 
on  inquiry,  an  act  of  unnecessary  severity  prac- 
tised either  by  the  French  or  English  armies  on 
their  wounded  prisoners.” 

Compound  fractures  qf  the  thigh,  produced  by 
gunshot  violence,  too  often  hive  an  unfavourable 
termination,  especially  when  the  accident  has  been 
caused  by  grape-shot,  or  even  a musket-ball,  fired 
from  a moderate  distance,  and  the  patient  is  moved 
from  one  place  tq  another  after  the  receipt  of  the 
injury.  In  the  military  hospital  at  Oudenbosch, 
in  the  spring  of  1814,  I had  charge  of  about  eight 
bad  compound  fractures  of  the  thigh,  of  which 
cases  only  one  escaped  a fatal  termination.  This 
was  an  instance  in  which  the  femur  was  broken  a 
little  way  above  the  knee.  Another  patient  was 
extricated  by  amputation  from  the  perils  immedi- 
ately arising  from  the  splintered  displaced  state  of 
the  bone,  the  serious  injury  of  the  muscles,  and 
enormous  abscesses,  but  was  unfortunately  lost  by 
secondary  hemorrhage.  All  these  patients  had 
not  merely  been  struck  by  grape-shot,  o,r  else  by 
balls  fired  from  a short  distance,  but  they  had  been 
moved  from  Bergen-op-Zoom  into  the  hospital, 
five  or  six  days  after  the  receipt  of  the  injury — 
the  worst  period  possible,  on  account  of  the  in- 
flammation being  then  most  violent.  From  the  ill 

D 3 


38  AMPUTATION. 


success  of  these  cases,  many  a surgeon  who  saw 
them  might  be  inclined  to  think,  that  immediate 
amputation  ought  generally  to  be  performed  for 
all  compound  fractures  of  the  thigh,  as  soon  after 
the  receipt  of  the  injury  as  possible.  And  such 
is  my  own  sentiment,  whenever  the  accident  has 
been  caused  in  the  violent  manner  above  specified, 
or  whenever  the  patient  must  be  moved  any  dis- 
tance in  a waggon  after  the  occurrence  of  the  in- 
jury. It  may  be  right  to  state,  however,  that  I 
ha.ve  known  more  than  one  compound  fracture  of 
the  thigh  cured,  where  the  accident  had  not  been 
occasioned  by  gunshot  violence,  and  I have  been 
informed  of  one  or  two  successful  cases,  where  the 
bone  was  broken  by  a pistol-ball.  In  St.  Bar- 
tholomew’s Hospital,  two  compound  fractures  of 
the  thigh  were  formerly  pointed  out  to  me,  as 
cases  likely  to  end  favourably.  However,  these 
may  only  have  been  lucky  escapes,  deviations 
from  what  is  common,  and  not  entitled  to  any 
stress,  with  the  view  of  affecting  the  general  ex- 
cellent rule  of  amputating  where  the  thigh-bone 
is  broken  by  gunshot  violence. 

As  Mr.  Guthrie  has  accurately  observed,  one 
circumstance  which  increases  the  danger  of  frac- 
tures of  the  femur  from  gunshot  violence,  is,  that 
the  bone  is  often  broken  obliquely,  the  fracture 
extending  far  above  and  below  the  point  imme- 
diately struck  by  the  ball.  ( On  Gunshot  W ounds, 
p.  189,  190.)  This  disposition  of  the  thigh-bone 
to  be  splintered  for  several  inches  when  hit  by  a 
ball,  and  the  increased  danger  arising  from  the 
occurrence,  are  particularly  commented  upon  by 
the  experienced  Schmucker,  who  was  surgeon- 
general  to  the  Prussian  armies  in  the  campaigns 
of  Frederick  the  Great.  (See  his  Vermischte 
Chirurgische  Schriften,  b.  i.  p.  39.  8vo.  Berlin, 
1785.)  In  several  of  the  cases.,  under  the  care 
of  the  late  Dr.  Cole  and  myself  in  Holland,  the 
bone  was  split  longitudinally,  to  the  extent  of 
seven  or  eight  inches. 

According  to  Schmucker,  all  fractures  of  the 
middle  or  upper  part  of  the  femur  are  attended 
with  great  danger.  “ But  (says  he)  if  the  frac- 
ture be  situated  at  the  lowest  part  of  the  bone,  the 
risk  is  considerably  less,  the  muscles  here  not 
being  so  powerful ; in  such  a case,  therefore,  am- 
putation should  not  be  performed  before  every 
other  means  has  been  fairly  tried  ; and  very  fre- 
quently I have  treated  fractures  of  this  kind  with 
success,  though  the  limbs  sometimes  continued 
stiff.  But  (says  Schmucker)  if  the  bone  be  com- 
pletely fractured  or  splintered  by  a ball  at  its 
middle,  or  above  that  point,  I never  wait  for  the 
bad  symptoms  to  commence,  but  amputate  ere 
they  originate,  and,  when  the  operation  lias  been 
done  early  enough,  most  of  my  patients  have  been 
saved.  However,  when  some  days  had  transpired, 
and  inflammation,  swelling,  and  fever  had  come 
on,  I must  candidly  confess,  that  the  issue  was 
not  always  fortunate.  Yet  the  operation  should 
not,  on  this  account,  be  dispensed  with  ; for,  if 
only  a few  can  thus  be  saved  out  ®f  many,  some 
benefit  is  obtained,  as,  without  this  step,  such  few 
would  also  perish.”  ( Vermischte  Chir.  Schriften, 
b.  i.  p.  42.)  What  I saw  of  compound  fractures 
of  the  thigh,  after  the  assault  on  Bergen-op-Zoom, 
we  may  remark,  coincides  with  the  results  of 
Schmucker’s  ample  experience  ; for  the  only  two 
patients  who  survived  the  bad  symptoms' proceed- 
ing directly  from  the  fracture,  were,  one  whose  fe- 


mur was  broken  near  the  knee,  and  another,  whose 
limb  I took  off,  on  account  of  a fracture  of  the 
middle  of  the  bone,  accompanied  with  abscesses 
of  surprising  extent.  The  latter  was  a case,  how- 
ever, in  which  the  limb  ought  to  have  been  re- 
moved earlier.  The  following  remarks,  by  Mr. 
Guthrie,  I consider  judicious  and  correct. 

“ The  danger  and  difficulty  of  cure,  attendant 
on  fractures  of  the  femur  from  gunshot  wounds, 
depend  much  on  the  part  of  the  bone  injured ; 
and,  in  the  consideration  of  these  circumstances, 
it  will  be  useful  to  divide  it  into  five  parts.  Of 
these,  the  head  and  neck  included  in  the  capsular 
ligament,  may  be  considered  the  first;  the  body 
of  the  bone,  which  may  be  divided  into  three  parts  ; 
and  the  spongy  portion  of  the  lower  end  of  the 
bone  exterior  to  the  capsular  ligament,  forming 
the  fifth  part.  Of  these,  the  fractures  of  the  first 
kind  are,  I believe,  always  ultimately  fatal,  al- 
though life  may  be  prolonged  for  some  time. 
The  upper  third  of  the  body  of  the  bone,  if  badly 
fractured,  generally  causes  death  at  the  end  of  six 
or  eight  weeks  of  acute  suffering.  I have  seen  few 
escape,  and  then  not  with  a useful  limb,  that  had 
been  badly  fractured  in  the  middle  part.  Frac- 
tures of  the  lower  or  fifth  division  are  in  the  next 
degree  dangerous,  as  they  generally  affect  the 
joint;  and  the  least  dangerous  are  fractures  of  the 
lower  third  of  the  body  of  the  bone.  Of  these, 
even,  I do  not  mean  to  conceal,  that,  when  tbere 
is  much  shattered  bone,  the  danger  is  great ; so 
that  a fractured  thigh  by  gunshot,  even  without 
particular  injury  of  the  soft  parts,  is  one  of  the 
most  dangerous  kinds  of  wounds  that  can  occur.” 
(See  Guthrie  on  Gunshot  Wounds,  p.  190.) 

In  compound  fractures,  as  Mr.  Pott  has  cor- 
rectly pointed  out,  there  are  three  points  of  time 
when  amputation  may  be  proper.  The  first  of 
these  is  immediately,  or  as  soon  as  possible,  after 
the  receipt  of  the  injury.  The  second  is,  when 
the  bones  continue  for  a great  length  of  time 
without  any  disposition  to  unite,  and  the  discharge 
from  the  wound  has  been  so  long,  and  is  so  large, 
that  the  patient’s  strength  fails,  and  general  symp- 
toms foreboding  dissolution  come  on.  The  third 

is,  when  mortification  has  taken  such  complete 
possession  of  the  soft  parts  of  the  inferior  portion 
of  the  limb,  quite  down  to  the  bone,  that,  upon 
the  separation  of  such  parts,  the  bone  or  bones 
are  left  bare  in  the  interspace. 

The  first  and  second  of  these  are  matters  of 
very  serious  consideration.  The  third  hardly  re- 
quires any. 

When  a compound  fracture  is  caused  by  the 
passage  of  a heavy  body  over  a limb,  such,  for 
instance,  as  the  broad  wheel  of  a waggon  or  loaded 
cart,  or  by  the  fall  of  a very  ponderous  body  on 

it,  or  by  a cannon-shot,  or  by  any  other  means  so 
violent  as  to  break  the  bones  into  many  fragments, 
and  so  to  tear,  bruise,  and  wound  the  soft  parts, 
that  there  shall  be  good  reason  to  fear  that  there 
will  not  be  vessels  sufficient  to  carry  on  the  cir- 
culation with  the  parts  below  the  fracture,  it  be- 
comes, as  Mr.  Pott  observes,  a matter  of  the  most 
serious  consideration,  whether  an  attempt  to  save 
such  a limb  will  not  occasion  loss  of  life.  This 
consideration  must  be  given  before  any  degree 
of  inflammation  has  seized  the  part,  and,  there- 
fore, immediately  after  the  accident.  When  in- 
flammation, tension,  and  a disposition  to  gangrene 
in  the  limb  have  arisen,  the  period  is  highly  dis- 
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advantageous  for  operating,  and  the  patient’s 
chances  of  being  saved  by  amputation,  under 
these  circumstances,  are  much  smaller  than  be- 
fore the  changes  here  spoken  of  have  taken  place. 
At  the  same  time,  there  are  certain  examples  of 
i mortification  from  external  causes,  where,  as  far 

; as  one  can  judge  from  the  results  of  later  expe- 

i rience  than  that  of  Mr.  Pott,  the  surgeon  should 
not  defer  amputation,  even  though  the  disorder 
i is  yet  in  a spreading  state,  attended  with  consi- 
derable swelling  and  tension  reaching  far  up  the 
limb.  This  is  a subject,  however,  which  will  re- 
quire more  explanation  hereafter.  ( See  what  is 
presently  said  on  Mortification.)  Nor  are  the 
1 cases,  to  which  reference  is  made,  meant  to  affect 
the  general  truth  of  the  observation,  delivered  by 
the  most  experienced  surgeons  of  every  age,  that, 
when  a limb  is  extensively  swelled  and  inflamed, 
with  a part  of  it  either  in  a state  of  spreading 
mortification,  or  ready  to  become  gangrenous,  the 
period  is  so  unfavourable  for  amputation,  that 
very  few  patients,  so  circumstanced,  ever  recover 
after  the  operation.  Nor  is  it  meant  to  be  insinu- 
ated, that,  in  the  very  cases,  which  form  excep- 
tions to  the  general  rule  of  not  amputating  before 
the  tendency  to  gangrene  has  ceased,  the  patient 
might  not  have  had  an  infinitely  better  chance  of 
his  life,  had  the  operation  been  done  immediately 
after  the  first  receipt  of  the  injury,  before  any 
disposition  to  gangrene  had  had  time  to  be  pro- 
duced. 

The  necessity  of  immediate  or  very  early  deci- 
sion, in  this  case,  makes  it  a delicate  part  of  prac- 
tice ; for,  however  pressing  the  case  may  seem 
to  the  surgeon,  it  will  not,  in  general,  appear  in 
the  same  light  to  the  patient  or  his  relations  ; yet 
suffering  this  point  of  time  to  pass  often  decides 
the  patient’s  fate. 

This  necessity  of  early  decision  arises  from  the 
quick  tendency  to  mortification,  which  ensues  in 
the  injured  limb,  and  too  often  ends  in  the  patient’s 
death.  That  this  is  no  exaggeration,  says  Pott, 
melancholy  and  frequent  experience  evinces,  even 
in  those  whose  constitutions,  previous  to  the  ac- 
cident, were  in  good  order ; but  much  more  in 
th'ose,  who  have  been  heated  by  violent  exercise, 
or  labour,  or  liquor,  or  who  have  led  debauched 
and  intemperate  lives,  or  who  have  habits  na- 
turally inflammable  and  irritable.  This  is  often 
the  case  when  the  fracture  happens  to  the  middle 
part  of  the  bones,  but  is  much  more  likely  to 
happen  when  any  of  the  large  joints  are  con- 
cerned. In  many  of  these  cases,  a determination 
for  or  against  amputation,  is  really  a determin- 
ation for  or  against  the  patient’s  existence. 

That  it  would  have  been  impossible  to  have 
saved  some  limbs,  which  have  been  cut  off,  no 
man  will  pretend  to  say  ; but  this  does  not  render 
the  practice  injudicious.  Do  not  the  majority  of 
those  who  get  into  the  above  hazardous  condition, 
and  on  whom  amputation  is  not  performed,  perish 
in  consequence  of  their  wounds'?  Have  not  many 
lives  been  preserved  by  amputation,  which,  from 
the  same  circumstances,  would  otherwise  most 
probably  have  been  lost? 

Pressing  and  urgent  as  the  state  of  a compound 
fracture  may  be,  at  this  first  point  of  time,  still  it 
will  be  a matter  of  choice,  whether  the  limb  shall 
be  removed  or  not. ; but,  at  the  second  period,  the 
operation  must  be  submitted  to,  or  the  patient 
must  die. 


The  most  unpromising  appearances  at  first  do 
not  necessarily,  or  constantly,  end  unfortunate!} » 
Sometimes,  after  the  most  threatening  first  symp- 
toms, after  considerable  length  of  time,  great  dis- 
charges of  matter,  and  large  exfoliations  of  bone, 
success  is  ultimately  obtained,  and  the  patient 
recovers  his  health  and  the  use  of  his  limb. 

Dupuytren  relates  two  cases,  in  one  of  which 
the  hand  was  terribly  shattered  by  the  kick  of  a 
horse  ; while,  in  the  other,  all  the  anterior  part  of 
the  foot  had  been  crushed  by  an  iron  machine. 
In  the  first  case,  all  the  parts  of  the  hand,  not 
broken  to  atoms,  were  preserved,  the  patient  recover- 
ing without  any  severe  symptoms.  In  the  second, 
where  the  great  toe  was  broken,  and  the  first  and 
second  metatarsal  bones  comminuted,  the  other 
toes  wounded,  and  all  the  integuments  of  the  sole 
torn  away,  gangrene  ensued  ; but,  in  the  end,  the 
patient  recovered  with  the  loss  of  only  the  great 
toe.  In  both  these  instances,  Dupuytren  removed 
all  loose  fragments  of  bone.  In  the  last  case,  he 
was  singularly  favoured  by  the  youth  and  good 
constitution  of  the  patient.  “ Things,”  says  he, 
“ do  not  always  end  in  this  way  : a very  slight 
difference  in  these  favourable  conditions,  or  in  the 
degree  of  the  injuries,  might  perhaps  have  made 
us  seriously  repent  of  not  having  amputated.” 
(Clin.  Chir.  t.  iv.  p.237.) 

But  sometimes,  after  the  most  judicious  treat- 
ment through  every  stage  of  the  disease  ; after 
the  united  efforts  of  physic  and  surgery  ; the  sore, 
instead  of  granulating  kindly,  and  contracting 
daily  to  a smaller  size,  shall  remain  as  large  as 
at  first,  with  a tawny,  spongy  surface,  discharging 
a large  quantity  of  thin  sanies,  instead  of  a small 
one  of  good  matter  ; the  fractured  ends  of  the 
bones,  instead  of  tending  to  exfoliate,  or  to  unite, 
will  remain  as  perfectly  loose  and  disunited  as  at 
first,  while  the  patient  shall  lose  his  sleep,  his 
appetite,  and  his  strength ; a hectic  fever,  with  a 
quick,  small,  hard  pulse,  profuse  sweats,  and  col- 
liquative purging,  contributing  at  the  same  time  to 
bring  him  to  the  brink  of  the  grave,  notwithstanding 
every  kind  of  assistance  : in  these  circumstances, 
if  amputation  be  not  performed,  Mr.  Pott  asks,  what 
else  can  rescue  the  patient  from  destruction  ? 

The  third  and  last  period  is  a matter  which 
does  not  require  much  consideration.  Too  often, 
the  inflammation,  consequent  upon  the  injury,  in- 
stead of  producing  abscess  and  suppuration,  tends 
to  gangrene  and  mortification,  the  progress  of 
which  is  often  so  rapid,  as  to  destroy  the  patient  in 
a short  space  of  time,  constituting  that  very  sort 
of  case,  in  which  amputation  should  have  been  im- 
mediately performed.  But  sometimes  even  this 
dreadful  malady  is,  by  the  help  of  art,  put  a stop 
to,  but  not  until  it  has  totally  destroyed  all  the 
surrounding  muscles,  tendons,  and  membranes 
quite  down  to  the  bone,  which,  upon  the  separ- 
ation of  the  mortified  parts,  is  left  quite  bare,  and 
all  circulation  between  the  parts  above  and  those 
below  is  by  this  totally  cut  oft'.  In  this  instance, 
whether  the  surgeon  saw  through  the  bare  bone, 
or  leave  the  separation  to  be  effected  by  nature, 
the  patient  must  lose  his  limb.  (See  Pott’s  Re- 
marks on  the  Necessity,  <8fc.  of  Amputation  in  cer- 
tain Cases,  <3f c.  Chir.  Works,  vol.  iii.) 

For  the  consideration  of  a variety  of  compli- 
cated circumstances  affecting  the  question  of  am- 
putation in  compound  fracture,  I must  refer  to 
Gunshot  Wounds. 
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l.  Extensive  Contused  and  lacerated 
Wounds. 

These  form  the  second  class  of  general  cases 
requiring  amputation.  Wounds  without  fracture 
are  not  often  so  bad  as  to  require  this  operation. 
When  a limb,  however,  is  extensively  contused 
and  lacerated,  and  its  principal  blood-vessels  are 
injured,  so  that  there  is  no  hope  of  a continuance 
of  the  circulation,  the  immediate  removal  of  the 
member  should  be  recommended,  whether  the 
bones  be  injured  or  not.  Also,  since  no  effort  on 
the  part  of  the  surgeon  can  pre  serve  a limb,  so  in- 
jured, and  such  wounds  are  more  likely  to  mortify 
than  any  others,  the  sooner  the  operation  is  un- 
dertaken the  better. 

In  these  cases,  as  in  those  of  compound  frac- 
tures, though  amputation  may  not  always  be  ne- 
cessary at  first,  it  often  becomes  so  afterwards. 
The  foregoing  observations,  relative  to  the  se- 
cond period  of  compound  fractures,  are  equally 
applicable  to  badly  lacerated  wounds,  unattended 
with  injury  of  the  bones.  Sometimes  a rapid 
mortification  comes  on  ; or  a profuse  suppuration, 
which  the  system  can  no  longer  endure. 

For  information  on  the  proper  period  of  am- 
putating in  traumatic  gangrene,  see  Mortifica- 
tion,  and  the  section  on  this  disorder  in  the  present 
article. 

3.  Cases  tn  which  Part  of  a Limb  has  been 

CARRIED  AWAY  BY  A CANNON-BALL. 

When  part  of  a limb  has  been  torn  off  by  a 
cannon-ball,  or  any  other  cause  capable  of  pro- 
ducing a similar  effect,  the  formation  of  a good 
and  serviceable  stump  ; the  greater  facility  of  heal- 
ing the  clean,  regular  wound  of  amputation  ; and 
the  benefit  of  a far  more  expeditious,  as  well  as  of 
a sounder  cure,  are  the  principal  reasons  which 
here  make  the  operation  advisable. 

This  was  an  instance,  in  which  some  former 
surgeons  disputed  the  necessity  of  • amputation. 
They  urged  as  a reason  for  their  opinion,  that  the 
limb  being  already  removed,  it  is  better  to  endea- 
vour to  cure  the  wound  as  speedily  as  possible, 
than  increase  the  patient’s  sufferings  and  danger, 
by  making  him  submit  to  amputation.  It  must 
be  remembered,  however,  that  the  bones  are  ge- 
nerally shattered,  and  reduced  into  numerous 
fragments  ; the  muscles  and  tendons  are  unequally 
divided,  and  their  ends  torn  and  contused.  Now, 
none  of  the  old  surgeons  questioned  the  absolute 
necessity  of  extracting  the  splinters  of  bone,  and 
cutting  away  the  irregular  extremities  of  the  ten- 
dons and  musxffes,  which  operations  would  require 
a longer  time  than  amputation  itself.  Besides, 
we  should  recollect,  that,  by  making  the  incision 
above  the  injured  part,  so  as  to  be  enabled  to  cover 
the  bone  with  flesh  and  integuments  perfectly 
free  from  injury,  the  extent  of  the  wound  is  so 
diminished,  that  the  healing  can  be  accomplished 
in  one  third  of  the  time  which  would  otherwise  be 
requisite,  and  a much  firmer  cicatrix  is  also  ob- 
tained. Such  reflections  must  convince  us  that 
amputation  here  holds  forth  great  advantages.  It 
cannot  increase  the  patient’s  danger ; and  as  for 
the  momentary  augmentation  of  pain  which  he 
suffers,  he  is  amply  compensated.  (See  Gunshot 
Wounds.) 


4.  Mortification. 

Mortification  is  anofher  cause,  which,  when 
advanced  to  a certain  degree,  renders  amputation 
indispensably  proper.  We  have  noticed,  that 
bad  compound  fractures,  and  wounds,  often  ter- 
minate in  the  death  of  the  injured  limb.  Such 
surgeons  as  have  determined,  at  all  events,  to 
oppose  the  performance  of  amputation,  have  pre- 
tended that  the  operation  is  here  totally  useless. 
They  assert,  that  when  the  mortification  is  only  in  a 
slight  degree,  it  may  be  cured  ; and  that  when  it 
has  spread  to  a considerable  extent,  the  patient 
will  perish,  whether  amputation  be  performed  or 
not.  But  this  way  of  viewing  things  is  so  con- 
trary to  facts,  and  the  experience  of  every  im- 
partial practitioner,  that  I shall  make  no  attempt 
to  refute  the  assertion.  While  it  is  allowed  that 
it  would  be  very  bad  practice  to  amputate  on 
every  slight  appearance  of  gangrene,  it  is  equally 
a fact,  that,  when  the  disorder  affects  the  substance 
of  a member,  the  operation  is  generally  the  safest 
and  most  advantageous  measure.  Nay,  thereare, 
as  we  shall  presently  see,  certain  forms  of  mortifi- 
cation, in  which  the  early  performance  of  ampu- 
tation is  the  only  chance  of  saving  the  patient. 

Practitioners  have  entertained  very  opposite 
opinions  concerning  the  period  when  one  should 
operate  in  cases  of  mortification.  Some  pretend 
that  whenever  the  disorder  presents  itself,  and  es- 
pecially when  it  is  the  effect  of  external  violence, 
we  should  amputate  immediately  the  mortification 
has  decidedly  begun  to  form,  and  while  the  mis- 
chief is  in  a spreading  state.  Others  believe  that 
the  operation  should  never  be  undertaken  before 
the  progress  of  the  disorder  has  stopped,  even  not 
till  the  dead  parts  have  begun  to  separate  from  the 
living  ones. 

The  advocates  for  the  speed}1,  performance  of 
amputation  declare,  that  the  further  progress  of 
the  mortification  may  be  stopped,  and  the  life  of 
the  patient  preserved,  by  cutting  above  the  parts 
affected.  However,  according  to  the  reports  of 
the  greater  number  of  eminent  surgical  writers, 
this  practice  is  highly  dangerous,  and  undeserving 
of  confidence.  Whatever  pains  may  be  taken,  in 
the  operation,  onky  to  divide  sound  parts,  there  is 
no  certainty  of  succeeding  in  this  object,  and  the 
most  skilful  practitioner  may  be  deceived.  The 
skin  may  appear  to  be  perfectly  sound  and  free 
from  inflammation,  while  the  muscles  which  it 
covers,  and  the  parts  immediately  surrounding  the 
bone,  may  actually  be  in  a gangrenous  state.  But 
even  when  the  soft  parts  are  found  free  from  ap- 
parent distemper  on  making  the  incision,  still,  if 
the  operator  should  not  have  waited  till  the  mor- 
tification has  ceased  to  spread,  the  stump  will  al- 
most always  be  attacked  by  gangrene.  Surgeons 
who  have  had  opportunities  of  frequently  seeing 
wounds  which  have  a tendency  to  mortify,  enter- 
tain the  latter  opinion.  Such  was  the  sentiment  of 
Pott,  who  says  that  he  has  often  seen  the  experi- 
ment made,  of  amputating  a limb  in  which  gan- 
grene had  begun  to  show  itself,  but  never  saw  it 
succeed,  and  it  invariably  hastened  the  patient’s 
death. 

The  operation  may  be  postponed,  however,  too 
Jong.  Mr.  S.  Sharp, inparticular,  recommended  too 
much  delay,  advising  the  operation  never  to  be  un- 
dertaken till  the  natural  separation  of  the  mortified 
parts  had  considerably  advanced.  Mr.  Sharp  was 
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a surgeon  of  immense  experience.,  and  his  autho- 
rity carries  with  it  the  greatest  weight.  But,  per- 
haps, he  was  too  zealous  in  his  opposition  to  a 
practice,  the  peril  of  which  he  had  so  often  beheld. 
When  the  mortification  has  ceased  to  spread, there 
is  no  occasion  for  further  delay.  We  now  obtain, 
just  as  certainly,  all  the  benefits  of  the  operation, 
and  get  rid  of  a mass  of  putridity,  the  exhalations 
from  which  poison  the  atmosphere  which  the  pa- 
tient breathes,  and  are  highly  detrimental  to  his 
health.  Nay,  patients  in  these  circumstances  may 
actually  fall  victims  to  the  absorption  of  putrid 
matter.  However,  this  clanger  would  not  be  so 
considerable  as  that  which  would  arise  from  too 
precipitate  an  operation  ; and  it  is  better  to  defer 
amputation  a little  more  than  is  absolutely  requisite, 
than  run  any  risk  of  performing  the  operation  be- 
fore it  is  certain  that  the  parts  have  lost  their  ten- 
dency to  gangrene. 

In  the  article  Mortification,  we  have  noticed 
particular  cases  of  gangrene,  where,  according  to 
Larrey’s  experience,  the  surgeon  is  not  to  wait 
for  the  line  of  separation  being  formed,  but  have 
recourse  to  the  immediate  performance  of  ampu- 
tation. The  experience  of  Mr.  Lawrence,  and 
several  cases  which  I saw  in  the  British  military 
hospitals  during  the  last  war,  tend  to  confirm  the 
propriety  of  such  practice.  (See  Medico-Chir. 
Trans,  v ol.  vi.  p.  156,  Ac.) 

In  an  example,  where  a large  part  of  the  arm 
was  deeply  affected  with  gangrene  from  external 
violence,  and  the  disorder  was  yet  making  rapid 
progress,  I once  recommended  the  performance 
of  amputation  at  the  shoulder-joint.  On  the 
whole,  this  instance  was  favourable  to  the  practice ; 
for,  though  the  patient  died  at  the  end  of  a fort- 
night, probably  he  would  not  have  lived  twenty- 
four  hours,  had  the  operation  not  been  done;  nor 
was  the  stump  attacked  with  mortification,  — a 
circumstance  worthy  of  attention,  because  it  is  a 
danger  particularly  insisted  upon  by  the  opponents 
of  amputation  under  the  preceding  circumstances  ; 
and,  had  it  not  been  for  a large  abscess,  which 
formed  in  the  back,  as  was  supposed,  from  a vio- 
lent blow  received  in  the  fall  which  produced  the 
original  injury,  there  were  well-grounded  hopes 
of  recovery.  The  patient,  here  spoken  of,  was 
attended  by  Dr.  Blicke,  of  Walthamstow. 

There  is  likewise  a species  of  gangrene,  which 
is  pointed  out  by  Mr.  Guthrie  as  requiring  early 
'amputation.  “ A soldier  (says  he)  shall  receive 
a flesh-wound  from  a musket-ball  in  the  middle 
of  the  thigh,  which  passes  through  the  limb  ap- 
parently, on  a superficial  inspection,  without  in- 
juring the  main  artery  ; or  it  shall  pass  close  be- 
hind the  femur,  where  the  artery  turns  to  the 
back  part  of  the  bone  ; or  it  may  go  through  the 
middle  of  the  bone,  from  behind  forwards,  between 
the  condyles  of  the  femur,  into  the  knee-joint,  and 
the  patient  shall  walk  to  the  surgeon  with  little 
assistance,  be  superficially  dressed,  and,  in  many 
cases,  considered  slightly  wounded  ; yet  the  fe- 
moral artery  and  vein,  in  the  whole  of  these  cases, 
and,  indeed,  in  many  others,  shall  be  wounded, 
or  cut  across,  and  the  local  inflammation  be  so 
slight  as  to  obtain  little  attention.  On  the  third 
or  fourth  clay,  the  patient  shows  his  toes  dis- 
coloured, and  complains  of  pain  and  coldness  in 
the  limb  below  the  wound,  the  constitution  begins 
to  sympathise  with  the  injury,  and  the  surgeon 
probably  thinks  the  case  extraordinary.  Perhaps 


he  suspects  the  real  state  of  the  injury  ; but  is 
surprised  that  a wound  of  the  femoral  or  popliteal 
artery,  with  so  little  attendant  injury,  could  cause 
mortification,  &c.  He  is  anxious  to  do  something  ; 
but  mortification,  or  at  least  gangrene,  having 
commenced,  he  must,  according  to  general  rule, 
await  the  formation  of  the  line  of  separation.  The 
temperature  of  the  leg,  a little  above  the  gangrene, 
is  good,  perhaps  higher  than  natural ; he  hopes  it 
will  not  extend  farther,  and  it  probably  does  re- 
main stationary  for  a little  time.  At  last,  the  parts 
originally  affected — the  toes — become  sphacelated, 
and  gangrene  quickly  spreads  up  the  leg  as  far  as 
the  wounded  artery,  by  which  time  the  patient 
dies.” 

For  the  purpose  of  preventing  such  a disaster, 
where  the  artery,  or  artery  and  vein,  have  been  di- 
vided, Mr.  Guthrie  recommends  the  performance 
of  amputating  as  soon  as  the  gangrene  is  perceived 
to  extend  beyond  the  toes;  and  the  swelling  and 
slight  attendant  inflammation,  which  is  marked 
more  by  the  tumefaction  than  the  redness  of  the 
part,  has  passed  higher  up  than  the  ankle,  (See 
Guthrie  on  Gunshot  Wounds,  p.  60,  61.) 

Mortification  of  a limb,  after  operation  for  aneu- 
rism, is  another  exception  to  the  general  rule  of 
not  amputating  till  the  mortification  has  stopped. 
Where  also  gangrene  arises  from  the  obstruction 
of  the  circulation,  by  an  aneurism  bursting,  and  its 
blood  passing  copiously  into  the  cellular  tissue  of 
the  limb,  amputation  should  be  performed  without 
delay,  though  the  mortification  may  not  have  stop- 
ped. An  example  of  the  success  of  this  practice, 
I have  laid  before  the  profession.  (See  Med.  Chir. 
Trans,  vol.  xvi.) 

5.  Diseased  Joints. 

Excluding  from  present  consideration  the  pro- 
posal to  undertake  the  excision  of  some  joints  which 
are  in  particular  states  of  injury,  or  disease,  I may 
observe,  that  scrofulous  joints, with  diseased  bones, 
and  distempered  ligaments  and  cartilages,  is  an- 
other case  in  which  amputation  may  become  ab- 
solutely necessary.  As  Mr.  Pott  remarks,  there  is 
one  circumstance  attending  this  complaint,  often 
rendering  it  particularly  unpleasant,  which  is,  that 
the  subjects  are  most  frequently  young  children,  so 
as  to  be  incapable  of  determining  for  themselves; 
which  inflicts  a distressing  task  on  their  nearest  re- 
lations. All  the  efforts  of  physic  and  surgery 
often  prove  absolutely  ineffectual,  not  only  to  cure, 
but  even  to  retard  the  disease  in  question.  Not- 
withstanding many  cases  admit  of  cure,  numerous 
others  do  not.  The  disease  often  begins  in  the 
1 very  inmost  recesses  of  the  cellular  texture  of  the 
heads  of  the  bones,  forming  the  large  articulations, 
such  as  the  hip,  knee,  ankle,  and  elbow;  the  bones 
become  diseased  in  a manner  which  will  be  ex- 
plained in  the  article  Joints,  sometimes  with  great 
pain  and  symptomatic  fever ; sometimes  with  little 
of  either,  at  least  in  the  beginning.  The  cartilages 
covering  the  ends  of  these  bones,  and  designed  for 
the  mobility  of  these  joints,  are  totally  destroyed  ; 
the  epiphyses  in  young  subjects  are  either  partially, 
or  totally  separated  from  the  said  bones  ; the 
ligaments  of  the  joints  are  so  thickened  and  spoiled 
by  the  distemper,  as  to  lose  all  natural  appearance, 
and  become  quite  unfit  for  all  the  purposes  for 
which  they  we  intended  : the  parts  appointed  for 
j the  secretion  of  the  synovia,  become  distempered 
in  like  manner.  All  these  together  furnish  a large 
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quantity  of  stinking  sanious  matter,  which  is  dis- 
charged either  through  artificial  openings,  made 
for  the  purpose,  or  through  small  ulcerated  ones. 
These  openings  commonly  lead  to  bones  which  are 
diseased  through  their  whole  texture.  When  the 
disease  has  got  into  this  state,  the  constant  pain, 
irritation,  and  discharge  bring  on  hectic  symptoms 
of  the  most  destructive  kind,  such  as  total  loss  of 
appetite,  rest,  and  strength,  profuse  night  sweats, 
and  as  profuse  purgings,  which  foil  all  the  efforts 
of  medicine,  and  bring  the  patient  to  the  brink  of 
destruction.  (See  Pott  on  Amputation .) 

In  these  cases,  amputation  is  attended  with  more 
success  when  performed  late,  than  when  under- 
taken at  an  early  period,  before  the  disease  has 
made  great  advances.  This  is  fortunate,  as  it 
affords  time  for  a fair  trial  of  such  remedies  as  are 
best  calculated  to  check  the  progress  of  the  dis- 
order. (See  Joints.) 

Whenever  the  disease  of  a joint  is  likely  to  ter- 
minate in  anchylosis,  amputation  should  not  be  re- 
sorted to,  as  a cure  will  be  effected  without  it  (See 
Anchylosis.)  In  deciding  to  amputate,  or  not, 
a great  deal  will  depend  upon  the  state  of  the 
patient’s  health,  and  his  kind  of  constitution,  as  well 
as  upon  the  condition  of  the  joint  itself.  Thus, 
Depuytren  relates  the  particulars  of  two  cases  of 
diseased  elbow,  with  ulceration  of  the  cartilages, 
abscesses,  sinuses,  &c.  In  one,  where  the  consti- 
tution was  decidedly  scrofulous,  the  hectic  disturb- 
ance severe,  the  emaciation  great,  and  the  strength 
rapidly  declining,  the  patient,  a child,  could  only 
be  saved  b.y  amputation.  In  the  other  case,  where 
the  constitution  was  less  deranged,  and  the  strength 
better  maintained,  Dupuytren  brought  the  disease 
to  a conclusion  by  anchylosis.  (See  Dupuytnen, 
Clin.  Chir,  t.  iv.  p.250.) 

6.  Exostosis 

May  render  amputation  necessary,  when  the 
tumour  becomes  hurtful  to  the  health,  or  insupport- 
able, on  account  of  its  weight,  or  other  circum- 
stances, and  cannot  be  removed  by  any  of  the 
plans  specified  in  the  article  Exostosis. 

7.  Necrosis. 

Another  distemper,  sometimes  producing  a ne- 
cessity for  amputation,  is  necrosis,  or  the  death  of 
the  whole,  or  of  a considerable  part,  of  the  bones 
of  the  extremities,  accompanied  with  such  exten- 
sive abscesses,  such  disease  of  the  soft  parts,  such 
disorder  of  the  constitution,  and  prostration  of 
strength,  that  every  hope  of  a cure  being  effected 
by  a natural  process  must  be  renounced.  By 
necrosis,  is  here  meant,  not  merely  some  disease 
which  destroys  the  surface  of  a bone,  but  one 
which  extends  its  depredations  to  the  whole  of  the 
internal  substance,  and  that  from  end  to  end. 
Portions  of  the  bones  die  from  a variety  of  causes, 
such  as  struma,  lues  venerea, deep-seated  abscesses, 
pressure,  &c. ; and  bones  in  this  state,  when  pro- 
perly treated,  often  exfoliate  and  cast  of!  their  dead 
parts.  But,  when  the  whole  substance  of  a bone 
becomes  diseased,  from  end  to  end,  frequently  no 
means  will  avail.  In  the  words  of  Mr.  Pott,  the 
use  of  the  scalpel,  the  raspatory,  and  the  rugine, 
for  the  removal  of  the  diseased  surface  of  bones ; 
of  the  trephine,  for  perforating  into  the  internal 
texture  of  the  diseased  bone,  and  of  exfoliating 
applications  (if  there  be  any  such  which  merit  the 
name),  will  prove  in  many  instances  unavailing, 


and,  unless  the  whole  bone  be  removed  by  ampu- 
tation, the  patient  will  die.  Mr.  Pott’s  refutation 
of  Bilguer,  who  asserts  that  amputation  is  not 
requisite  in  these  instances,  is  a masterly  and  most 
convincing  production  ; but  I would  not  exactly 
do  as  the  former  of  these  writers  has  done,  and 
positively  affirm,  that  every  extensive  necrosis, 
affecting  a bone  nearly  its  whole  length,  must  in- 
evitably require  amputation.  The  power  of  nature 
in  restoring  the  bones  is  sometimes  wonderful. 
(See  Necrosis.) 

The  late  period,  at  which  an  extensive  necrosis 
may  follow  the  injury  of  a bone,  and  make  ampu- 
tation necessary,  is  sometimes  almost  incredible. 
Schmucker  details  the  case  of  a captain  who  re- 
ceived a musket  ball  through  the  left  arm,  four 
or  five  inches  above  the  elbow.  The  bone  was 
violently  struck,  but  not  broken  7 several  exfoli- 
ations followed,  and  after  more  than  a year’s  treat- 
ment, the  patient  appeared  perfectly  cured.  For 
nine  years  this  officer  remained  well  ; but  at  the 
end  of  this  time,  being  on  a journey,  he  was 
attacked  with  pain  and  inflammation  in  the 
wounded  part,  and  febrile  symptoms.  He  hastened 
to  Berlin,  and  put  himself  under  the  care  of 
Theden  and  Schmucker,  who  found  an  abscess  in 
the  situation  of  the  former  wound,  and,  as  an 
opening  had  been  already  made,  the  bone  could 
be  felt  stripped  of  its  periosteum.  At  length,  a 
piece  of  bone  exfoliated,  and  became  loose,  pre- 
cisely under  the  brachial  artery,  which  interfered 
with  its  removal.  Notwithstanding  the  discharge, 
the  elbow-joint  continued  swelled,  and  there  were 
reel  points  observable,  not  only  above  that  joint, 
but  also  over  the  heads  of  the  ulna  and  radius, 
indicating  disease  of  those  bones.  Amputation 
was  therefore  performed  by  Theden,  and  the 
patient  got  quite  well.  On  examining  the  os 
brachii  asplinter  was  found, three  inches  in  length, 
and  one  in  breadth,  its  edges  being  thin  and  sharp,, 
while  its  centre  was  more  than  three  lines  thick,, 
The  bone,  every  where  about  the  place,  where  it. 
had  been  struck  by  the  ball,  seemed  to  consist  of 
callus  without  any  medullary  cavity,  and  the  whole 
of  it  down  to  the  elbow  had  no  periosteum.  The 
cartilage  appeared  also  disposed  to  separate,  and 
the  periosteum  was  detached  from  the  radius  and 
ulna,  which  were  likewise  affected  with  necrosis. 
(See  Schmucker’ s Vermischte  Chir.  Schriften , 
b.  i.  p.  xxiii.  ed.  2.) 

When,  in  a case  of  necrosis,  the  limb  breaks  in 
the  midst  of  the  diseased  part  of  it,  followed  by  vast 
deformity,  profuse  suppuration,  and  urgent  consti- 
tutional derangement,  amputation  is  indicated. 
(See  Dupuytren,  Clin.  Chir.  t.iv.  p.260.) 

8.  Cancerous  and  other  inveterate  Diseases, 
such  as  Fungus  H nematodes. 

Cancerous,  inveterate  diseases,  and  malignant 
incurable  ulcers  on  the  limbs,  sometimes  render 
amputation  a matter  of  necessity.  In  treating  of 
cancer,  we  shall  remark,  that  little  or  no  con- 
fidence can  be  placed  either  in  internal  or  any  kind 
of  topical  remedies,  and  that  there  is  nothing 
except  the  total  separation  of  the  part  affected, 
upon  which  any  rational  hopes  of  cure  can  be 
built.  Cancer,  attended  with  scirrhous  formation, 
is  not  frequently  seen  on  the  extremities.  Every 
man  of  experience,  however,  must  occasionally 
have  seen,  in  this  situation,  if  not  scirrhoma,  as 
it  is  termed  by  Dr.  Carswell  (see  his  Illustra- 
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tions  of  the  Elementary  Forms  of  disease,  Fasc.  1. 
et2.)  medullary  tumours,  and  other  diseases  quite 
as  intractable,  and  which  cannot  be  cured,  except 
by  removing  the  affected  part.  This  may  often  be 
accomplished  without  cutting  off  the  whole  limb, 
i But,  when  the  disease  has  spread  beyond  certain 
bounds,  amputation,  above  the  part  affected,  is 
; the  only  thing  to  which  recourse  can  be  had  with 
any  hope  of  success.  Sometimes,  when  the  oper- 
ation has  been  delayed  too  long,  even  amputa- 
tion itself  will  not  effect  a cure.  In  a few  cases 
of  medullary  tumour,  the  operation  has  succeeded, 
however ; and  even  after  the  disease  had  reap- 
peared, a cure  has  now  and  then  been  achieved  by 
another  excision  of  the  diseased  parts.  Yet,  from 
what  I have  seen  of  fungus  haematodes,  I should 
much  doubt,  whether  the  benefit  obtained  by  am- 
putation would  frequently  be  lasting,  as  when  this 
disease  shows  itself  only  externally,  internal  organs 
are  mostly  at  the  same  time  similarly  affected. 
(See  Fungus  H^matodes.) 

Besides  cancerous,  there  are  other  ulcers, 
which  may  render  amputation  indispensable.  Thus, 
when  an  extensive  ulcer,  of  any  sort  whatsoever, 
is  evidently  impairing  the  health  5 when,  instead 
of  yielding  to  remedies,  it  becomes  larger  and 
more  inveterate  ; when,  in  short,  it  puts  life  in 
imminent  danger  ; amputation  should  be  advised. 
In  phagedenic  ulcers  from  syphilis,  and  others 
attacked  by  hospital  gangrene,  the  operation  would 
be  improper.  (See  Hospital  Gangrene,  and 
i Venereal  Disease.) 

9.  Various  Tumours. 

That  there  are  numerous  swellings  which  de- 
stroy the  texture  of  the  limbs,  rendering  them 
[ useless,  causing  dreadful  sufferings,  and  bringing 
the  patients  into  the  most  debilitated  state,  no 
' man  of  observation  can  fail  to  have  seen.  When 
• such  tumours  can  neither  be  dispersed,  nor  cut 
: out  with  safety,  amputation  of  the  limb  is  the  only 
resource. 

Mr.  Pott  has  particularly  described  a tumour 
affecting  the  leg,  for  which  the  operation  is  some- 
j times  requisite.  It  has  its  seat  in  the  middle  of 
3 the  calf  of  the  leg,  or  rather  more  towards  its 
upper  part,  under  the  gastrocnemius  and  soleus 
muscles.  It  begins  by  a small,  hard,  deep-seated 
swelling,  sometimes  very  painful,  sometimes  but 
little  so,  and  only  hindering  the  patient’s  exer- 
cises. It  does  not  alter  the  natural  colour  of  the 
skin,  at  least  until  it  has  attained  a considerable 
size.  It  enlarges  gradually  ; does  not  soften  as  it 
enlarges,  but  continues  through  the  greatest  part 
of  it  incompressibly  hard,  and,  when  it  is  got  to 
a large  size,  it  seems  to  contain  a fluid,  which 
may  be  felt  towards  the  bottom,  or  resting,  as  it 
were,  on  the  back  part  of  the  bones.  If  an  opening 
be  made  for  the  discharge  of  this  fluid,  it  must  be 
made  very  deep,  and  through  a strangely  distem- 
pered mass.  This  fluid  is  generally  small  in 
quantity,  and  consists  of  a sanies  mixed  with  gru- 
mous  blood  : the  discharge  of  it  produces  little 
diminutioji  of  the  tumour,  and  high  symptoms  of 
irritation  and  inflammation  come  on;  and,  ad- 
vancing with  great  rapidity,  and  mostexquisite  pain, 
soon  destroy  the  patient,  either  by  the  fever,  which 
is  high  and  unremitting,  or  by  a.  mortification 
of  the  whole  leg.  If  amputation  has  not  been  per- 
formed, and  the  patient  dies,  after  the  tumour  has 
been  freely  opened,  the  mortified  and  putrid  state 
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of  the  parts  prevents  all  satisfactory  examination; 
but,  if  the  limb  was  removed  without  any  previous 
operation  (and  which  Mr.  Pott,  in  his  experience, 
found  to  be  the  only  way  of  preserving  the  pa- 
tient’s life),  the  posterior  tibial  artery  will  be 
found  to  be  enlarged,  distempered,  and  burst ; 
the  muscles  of  the  calf  to  have  been  converted  into 
a strangely  morbid  mass  ; and  the  posterior  part 
of  both  the  tibia  and  fibula  more  or  less  carious. 

The  following  case  is  related  by  Mr.  Abernethy. 
A woman  was  admitted  into  St.  Bartholomew’s 
Hospital  with  a hard  tumour  in  the  ham.  It  was 
about  four  inches  in  length,  and  three  in  breadth. 
She  had  also  a tumour  in  front  of  the  thigh,  a little 
above  the  patella,  of  lesser  size  and  hardness.  The 
tumour  in  the  ham,  by  its  pressure  on  the  nerves 
and  vessels,  had  greatly  lessened  the  sensibility, 
and  obstructed  the  circulation  of  the  leg,  so  that 
the  limb  was  very  cedematous.  As  it  appeared 
impossible  to  remove  this  tumour,  and  its  origin 
and  connections  were  unknown,  amputation  was 
performed.  On  examining  the  amputated  limb, 
the  tumour  in  the  ham  could  only  be  divided 
with  a saw.  Several  slices  were  taken  out  of  it 
by  this  means,  and  appeared  to  consist  of  a coagu- 
lable  and  vascular  substance,  in  the  interstices  of 
which  a great  deal  of  bony  matter  was  deposited. 
The  remainder  of  the  tumour  was  macerated,  and 
dried,  and  it  appeared  to  be  formed  of  an  ir- 
regular and  compact  deposition  of  the  earth  of 
bone.  The  tumour  on  the  front  of  the  this'll 
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was  of  the  same  nature  as  that  of  the  ham,  but 
contained  so  little  lime  that  it  could  be  cut  with 
a knife.  The  thigh  bone  was  not  at  all  diseased, 
which  is  mentioned,  because,  when  bony  matter 
is  deposited  in  a limb,  it  generally  arises  from  the 
disease  of  a bone.  ( Surgical  Observations,  1804.) 

Before  the  late  facts  arid  improvements,  re- 
lative to  the  treatment  of  aneurisms  on  the  ex- 
tremities, these  cases  were  generally  set  down  as 
requiring  amputation.  Even  Pott,  and  J.  L.  Petit, 
wrote  in  recommendation  of  such  practice,  and 
their  observations  on  this  subject  are  among  the 
few  parts  of  their  writings  which  the  enlargement 
of  surgical  knowledge,  since  their  time,  has 
rendered  objectionable.  The  surgeon,  to  whom 
the  honour  of  first  correcting  this  erroneous  doc- 
trine belongs,  is  A.  N.  Guenault,  who  opposed 
the  advice  delivered  by  Petit.  ( Haller , Disp . 
Cliir.  vol.v.  p.  155.) 

I shall  conclude  these  remarks  on  the  cases 
requiring  amputation,  with  advising  surgeons 
never  to  undertake  this  serious  operation  with- 
out consulting  the  opinions  of  other  professional 
men,  whenever  their  advice  can  be  obtained.  The 
best  operators  are  often  deficient  in  that  invalu- 
able kind  of  judgment,  by  which  the  cases,  abso- 
lutely demanding  amputation,  are  discriminated 
from  others,  in  which  the  operation  may  be  wisely 
postponed,  and  a chance  taken  of  preserving  the 
limb. 

Surgeons  should  generally  refuse  to  amputate 
limbs  merely  affected  with  stiffness  or  deformity. 
Operations,  under  such  circumstances,  termed  by 
the  French  operations  de  complaisance,  are  more 
frequently  followed  by  fatal  consequences,  than 
amputations  in  more  urgentcases.  (See  Dupuytren, 
Clin.  Chir.  t.  iv.  p.  271.) 

The  History  of  Amputation 
Evinces,  that  the  steps  of  surgery  to  perfection 
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are  slow,  and  that  they  even  sometimes  deviate 
from  the  straight  path,  though,  upon  all  essential 
points,  no  retrogradation  has  ever  taken  place. 
Here  nature  has  acted  as  the  guide,  and  the  sur- 
geon’s chief  merit  has  consisted  in  obeying  the  hints 
which  she  herself  has  thrown  out.  As  already 
mentioned,  the  following  natural  occurrence,  no 
doubt,  was  one  of  the  circumstances  which  first 
led  to  the  bold  practice  of  amputation  : in  conse- 
quence of  disease,  and  grievous  local  injuries, 
whole  limbs  were  sometimes  seized  with  mortifi- 
cation. In  the  majority  of  cases  this  was  attended 
with  so  much  constitutional  disturbance,  that  the 
patients  died;  but,  in  other  instances,  the  mortifi- 
cation was  confined  to  the  part;  suppuration  was 
established  between  the  dead  and  living  parts  ; the 
whole  of  the  mortified  limbs  fell  off ; the  suppurat- 
ing surfaces  healed  up  ; and  thus,  by  the  powers  of 
nature,  the  patients  were  restored  to  health.  Here 
was  clearly  proved  the  possibility  of  recovery, 
notwithstanding  the  loss  of  a limb.  The  surgeon, 
as  Brunninghausen  remarks,  viewed  with  surprise 
this  course  of  nature,  and  hardly  ventured  to  pro- 
mote it  by  the  feeble  means  formerly  employed. 
But,  as  the  mortified  parts,  previously  to  their  de- 
tachment, caused  great  annoyance  by  their  fetor,  a 
surgical  attempt  was  at  length  made  to  get  rid  of 
them  ; in  doing  which,  the  knife  was  always  kept 
from  touching  the  living  flesh,  on  account  of  a 
well-grounded  fear  of  bleeding,  for  the  suppres- 
sion of  which  no  effectual  methods  were  known. 
Such  was  the  practice  that  prevailed  from  Hippo- 
crates down  to  Celsus.  ( Erfahr . &cc.  uber  die 
Amp.  p.  14.) 

A.  C.  Celsus,  who  lived  in  the  reign  of  Tibe- 
rius,  and  whose  book,  De  Re  Medicd,  should  be 
read  by  every  surgeon,  has  left  us  a short  descrip- 
tion of  the  mode  of  amputating  gangrenous  limbs. 
(Lib.  vii.  c.  33.)  It  has  been  often  remarked,  that 
Celsus  has  left  no  instructions  for  securing  the  di- 
vided blood-vessels ; but  it  has  not  been  commonly 
noticed,  that,  in  his  chapter  on  wounds,  he  directs 
us  to  stop  hemorrhage  by  taking  hold  of  the  ves- 
sels, then  tying  them  in  tw'O  places,  and  dividing 
the  intermediate  portion.  If  this  measure  cannot 
be  adopted,  he  advises  the  use  of  a cauterizing 
iron.  Several  hints  are  to  be  met  with  in  the  wait- 
ings of  Celsus,  from  which  it  may  be  inferred,  that 
the  ligature  of  bleeding  vessels  was  sometimes  prac- 
tised at  the  early  age  in  which  he  lived  ; and  this 
supposition  is  strengthened,  by  a fragment  of 
Archigenes,  preserved  by  Cocchius,  on  the  sub- 
ject of  amputation,  where  he  speaks  of  tying,  or 
sewing,  the  blood-vessels.  We  are  not,  however, 
in  possession  of  all  the  writings  of  medical  authors, 
prior  to  the  time  of  Galen,  and  must  therefore 
remain  in  doubt  upon  this  point.  ( Rees’s  Cyclo- 
paedia, art.  Amputation.) 

This  anonymous  writer  argues,  therefore,  with 
some  appearance  of  reason,  that  if  amputation 
often  proved  fatal  in  the  days  of  Celsus, — “ sajpe 
in  ipso  opere,”  as  the  expression  is,  — it  was 
owing  to  the  want  of  some  efficacious  method  of 
compressing  the  blood-vessels  during  the  opera- 
tion itself. 

But,  admitting  that  the  ancients  were  not  alto- 
gether uninformed  of  the  plan  of  tying  arteries,  it 
cannot  be  credited,  that  they  adopted  the  practice 
to  any  extent ; for,  if  they  had,  they  would  not 
have  continued  so  partial  to  the  cautery,  boiling 
oils,  and  a farrago  of  astringent  applications. 


They  would  also  never  have  had  recourse  to  the 
barbarous  method  of  cutting  the  flesh  with  a red- 
hot  knife,  with  the  view  of  stopping  the  hemor- 
rhage by  converting  the  whole  surface  of  the  stump 
into  an  eschar.  Painful  in  its  execution,  and 
horrid  in  its  consequence,  as  this  burning  oper- 
ation was,  it  seldom  proved  a lasting  antidote  to 
the  bleeding,  which  generally  came  on  in  a fatal 
manner,  as  soon  as  the  sloughs  were  loose.  On 
this  part  of  the  subject  my  own  ideas  fully  agree 
with  those  of  a distinguished  foreign  surgeon,  who 
says,  that  although  the  document  left  us  may 
prove  that  the  ligature  was  known  to  the  ancients, 
and  employed  in  cases  of  aneurisms  and  wounded 
blood-vessels,  nay,  that  the  arteries  were  secured 
with  a needle  and  ligature ; yet  the  practice  could 
not  have  been  extended  to  the  operation  of  am- 
putation, since,  with  the  custom  of  making  the 
incisions  in  the  dead  parts,  the  method  scarcely 
admitted  of  being  put  in  execution.  ( Brunning- 
hausen, Erfahr.  uber  die  Amput.  p.29.) 

The  different  steps  of  the  operation,  meriting 
particular  attention,  are,  the  choice  of  the  part  of 
the  limb  where  the  incisions  are  to  begin  ; the 
measures  for  guarding  against  bleeding  during  the 
operation  ; the  division  of  the  integuments,  mus- 
cles, and  bones,  which  is  to  be  accomplished  in 
such  a manner,  that  the  whole  surface  of  the 
stump  will  afterwards  be  covered  with  skin  ; tying 
the  arteries,  which  should  be  done  without  in- 
cluding the  nerves,  or  any  other  adjacent  part; 
placing  the  integuments  in  a proper  position  after 
the  operation  ; and,  finally,  the  subsequent  treat- 
ment of  the  wound. 

At  the  period  of  making  the  incision,  the  an- 
cients contented  themselves  with  having  the  skin 
forcibly  drawn  upv/ard  by  an  assistant ; they  next 
divided,  with  one  sweep  of  the  knife,  the  integu- 
ments and  flesh  down  to  the  bone,  and,  after- 
wards, sawed  the  bone  on  a level  with  the  soft 
parts  which  were  drawn  upward.  Celsus  consi- 
dered it  better  to  let  the  incision  encroach  upon 
the  living  flesh,  than  leave  any  of  the  diseased 
parts  behind.  “ Et  potius  ex  sand  parte  aliquid 
exc-idatur,  quam  ex  cegrd  relinquatur.”  ( De  Me- 
dicine^ lib.  vd.  c.33.) 

It  appears,  however,  that  his  views  extended 
further  than  those  of  most  of  his  contemporaries, 
and  even  his  followers,  almost  down  to  modern 
times.  After  cutting  the  muscle  down  to  the  bone, 
he  says,  that  the  flesh  should  be  refected,  and  de- 
tached underneath  with  a scalpel,  in  order  to  de- 
nude a portion  of  the  bone  which  is  then  to  be 
sawn  as  near  as  possible  to  the  healthy  fleshy 
which  remains  adherent.  He  states  that,  when 
this  plan  is  pursued,  the  skin  around  the  wound 
will  be  so  loose,  that  it  can  almost  be  made  to 
cover  the  extremity  of  the  bone.  It  is  to  be  la- 
mented, that  this  advice,  inculcated  by  Celsus, 
should  not  have  been  comprehended,  or  that  it 
should  have  been  so  neglected  as  to  stand  in 
need,  as  it  were,  of  a new  discoverer.  But,  the 
fact  is,  that  hemorrhage  formerly  rendered  ampu- 
tation so  dangercus,  that  the  ancient  surgeons 
could  not  devote  much  attention  to  any  thing  else 
in  the  operation,  and  practitioners  amputated  so 
seldom,  that  we  read  in  Albucasis,  that  he  posi- 
tively refused  to  cut  off  a person’s  hand,  lest  a 
fatal  hemorrhage  should  ensue,  and  the  patient  did 
it  himself  and  recovered.  Over  that  part  of  the 
stump  which  the  small  quantity  of  preserved  skin 
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would  not  cover.  Celsus  recommended  com- 
presses, and  a sponge  dipped  in  vinegar  to  be 
laid.  ( De  Re  Medicd,  lib.  vii.  c.  33.) 

Archigenes,  born  at  Apamia  in  Syria,  was  the 
disciple  of  Agathinus,  and  physician  to  Philip, 
king  of  that  country.  He  repaired  to  Rome, 
where  he  practised  physic  and  surgery  in  the 
reign  of  the  emperor  Trajan,  about  108  years  after 
the  birth  of  Christ.  ( Portal , Hist,  de  t’Anatomie 
et  de  la  Chirurgie,  t.  i.  p.  61.)  In  the  history 
of  amputation,  the  name  of  Archigenes  is  con- 
spicuous ; for  he  is  supposed  to  have  been  the  first 
to  apply  a circular  ligature  to  the  limb : he 
also  wetted  the  whole  member  with  cold  water, 
for  the  prevention  of  loss  of  blood ; and  it.  is 
sometimes  believed  that  he  entertained  some  no- 
tion of  previously  taking  up  the  vessels.  Dupuy- 
tren  observes,  however,  that  this  is  very  doubtful, 
because  it  would  imply  such  anatomical  know- 
ledge of  the  circulation  as  did  not  exist  at  the 
early  period  alluded  to.  Archigenes  imitated 
Celsus  in  the  important  point  of  making  the  incisions 
in  the  sound  flesh.  ( Nicet . Coll.  Chir.  p.  155.; 
Sprengel,  Geschichte  de  Chir.  b.  i.  p.  404.  Halle, 
1805.)  Such  was  likewise  the  practice  of  Helio- 
dorus,  who  at  this  early  period  made  objections 
to  the  plan  of  cutting  off  a limb  by  a single 
stroke,  — a proposal  that  was  renewed  in  far  later 
days.  The  same  author  has  also  spoken  of  ampu- 
tating at  the  joints;  a method  of  which  he  disap- 
proves. (Nicet.  Coll.  Chir.  p.  155.)  However, 
Galen  entertained  a favourable  opinion  of  it. 
(Com.  4.  in  lib.  de  Artie,  p.  650.)  Galen’s  pre- 
cepts concerning  amputation  are,  upon  the  whole, 
very  like  those  of  Hippocrates  ; for  he  directs 
only  the  dead  parts  to  be  cut.,  and  the  stump  to  be 
cauterized.  (De  Arte  Curativd  ad  Glauconem, 
lib.  ii.)  By  all  the  old  writers,  amputation  was 
entirely  restricted  to  cases  of  mortification ; fur 
ther  they  were  afraid  to  go  ; and  this  precept,  and 
all  the  other  doctrines  of  Galen,  may  be  said  to 
have  been  the  guide  of  the  whole  surgical  profes- 
sion for  at  least  fourteen  centuries. 

The  timid  Arabians  were  not  partial  to  ampu- 
tation ; and  even  in  cases  of  mortification,  gene- 
rally preferred  a farrago  of  useless  applications, 
like  Armenian  bole,  &c.  Paulus  yEgineta,  like 
Galen,  deviated  from  Celsus’s  good  rule  of  making 
the  incisions  in  the  healthy  parts,  and  only  approved 
of  making  the  requisite  division  near  them.  (Lib. 
iv.  c.  19.  p.  140.)  Avicenna  repeated  the  direc- 
tions left  by  the  Greek  writers  (Can.  lib.  iv.  Fen.  3. 
tr.  1.  p.  454.),  and  Albucasis  recommended  the 
performance  of  the  operation  with  a red-hot  knife. 
(Chirurg.  lib.  i.  sect.  52.  p.  99.)  In  the  middle 
ages,  little  was  done  for  the  improvement  of 
amputation.  But  in  the  14th  century,  gun- 
powder was  invented,  and  soon  applied  to  the 
purposes  of  war ; so  that  an  abundance  of  cases 
must  have  presented  themselves,  in  which  the  wise 
maxim  of  not  deferring  amputation  until  mortifi- 
cation had  come  on,  but  of  preventing  the  mischief 
by  the  operation, ought  to  have  struck  an  intelligent 
surgeon.  One  might  also  have  expected  that  prac- 
titioners would  now  have  been  led  to  make  the 
incisions  in  the  sound  flesh.  Unfortunately,  the 
invention  of  gunpowder,  and  its  immediate  conse- 
quences in  surgery,  happened  at  a period  when 
practitioners  were  ill  qualified  to  profit  by  the  new 
lessons  of  experience  set  before  them.  The 
writings  of  their  predecessors  furnished  them  with 
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no  directions  how  they  ought  to  act,  and  they 
were  themselves  too  much  confounded  at  the 
sight  of  the  mischief  for  which  they  were  con- 
sulted, to  be  able  to  form  any  correct  opinion 
about  causes  and  effects.  Their  first  idea  was, 
that  the  terrible  symptoms  proceeded  from  the 
parts  being  actually  burned,  and  they  afterwards 
inclined  to  the  belief  that  gunshot  wounds  were 
poisoned.  Hence,  the  most  absurd  modes  of 
treatment  were  instituted,  and,  as  Briinningbausen 
expresses  himself,  human  nature  groaned  under  a 
new  evil,  for  which  there  were  for  some  time  no6 
judicious  plans  of  relief.  (Erfalir.  tyc.  iiher  die 
Amp.  c.  19.)  This  deplorable  state  was  the  na- 
tural result,  of  the  depression  of  science  in  general, 
and  of  the  healing  art  in  particular,  in  the  days  to 
which  I now  refer.  In  these  middle  ages,  as 
they  are  called,  the  population  of  all  Europe  was 
plunged  in  the  deepest  ignorance;  and  whatever 
little  knowledge  remained,  either  of  the  arts,  or 
languages,  was  monopolized  by  the  priesthood, 
the  physicians  of  those  times,  who,  instead  of  study- 
ing the  volume  of  nature,  wasted  most  of  their 
time  in  discussing  the  doctrines  of  Galen.  Sur- 
gery itself  sunk  to  the  lowest  ebb,  as  may  be  well 
ccmceived  from  the  decrees  issued  by  pope  Boni- 
face the  Eighth,  forbidding  any  of  the  clergy  to  do 
any  thing  themselves  which  drew  blood;  and,  of 
course,  all  the  operative  part  of  surgery  was 
transferred  to  a set  of  illiterate,  low-bred  mecha- 
nics, far  inferior  to  the  worst  country  farriers  of 
modern  times.  Yet,  the  clergy,  who  were  thus 
scrupulously  averse  to  soiling  their  own  hands 
with  blood,  or  hurting  their  own  tender  feelings 
by  viewing  the  agony  of  their  fellow-creatures,  sub- 
mitted to  operations,  had  no  hesitation  in  taking 
the  chief  emoluments  and  honours  of  the  profes- 
sion, or  in  turning  over  these  poor  sufferers  to 
men  more  qualified  to  torture  and  murder,  than 
give  relief;  and,  what  nearly  staggers  all  credu- 
lity, the  same  professors  of  Christianity,  who  shud- 
dered to  spill  a drop  of  blood  themselves,  on  a 
proper  occasion,  as  Haller  observes,  eagerly  had 
a hand,  and  acted  an  important  part,  in  every  san- 
guinary war,  where  it  was  possible  for  them  to  in- 
terfere. In  these  dismal  days  of  surgery,  the  ad- 
vice delivered  by  Celsus  was  renewed  by  Theo- 
doricus,  who  used  to  administer  opium  and  hemlock 
previously  to  the  operation,  for  the  purpose  of 
rendering  the  patient  less  sensible  of  pain,  and 
afterwards  vinegar  and  fennel  were  given,  with  the 
view  of  dispersing  the  intoxicating  effects  of  the 
preceding  medicines.  (Chirurg.  lib.  iii.  c.  10.) 

The  renowned  Guido  di  Caulico  was  the  in- 
ventor of  the  plan  of  taking  off  limbs  without 
bloodshed.  It  is  better,  says  he,  for  the  limb  to 
drop  off,  than  be  cut  off.  This  practice  consisted 
in  covering  the  whole  membrane  with  pitch  plas- 
ter, and  applying  round  one  of  the  joints  so  tight  a 
band  that  the  parts  below  the  constriction  ulti- 
mately dropped  off.  (Chirurg.  tr.  6.  Doctr.  1. 
cap.  8.)  The  method  of  amputating,  suggested 
by  Celsus,  was  again  revived  by  Gersdorf,  who, 
after  the  operation,  not  only  drew  down  over  the 
stump  the  skin  which  had  been  retracted,  but  ap- 
plied a hog’s  or  bullock’s  bladder  over  the  stump, 
so  as  to  render  all  burning  and  stiching  of  the  part 
needless.  (Feldbuch  der  Wundarzn.  fol.  63.)  Bar- 
tholomew Maggi  also  endeavoured  to  preserve  a 
considerable  flap  of  integuments  for  covering  the 
stump.  (De  Vulner.  Bombard,  et  Sclopet.  4to. 
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Bonon.  1552;  see  Spren gel’s  Geschichte  der  Chi- 
rurgie,  p.  404.  406.  8vo.  Halle,  1805.) 

At  length,  in  the  15th  century,  when  the  revival 
of  learning  had  commenced  in  Italy,  medical 
practitioners  began  to  think  for  themselves  again, 
and  they  turned  from  compilations  and  scholastic 
nonsense,  to  the  consideration  of  nature.  Anatomy 
was  cultivated  with  great  ardour,  and  made  brilliant 
progress  under  eminent  characters  of  the  time ; 
Pe  la  Torre,  Berengarius  Carpi,  Vesalius,  Fallo- 
pius, Eustachius,  and  others,  who  were  also  for 
the  most  part  very  distinguished  surgeons.  “ In 
Italia  scientiarum  matte  medici  se  nunquam  chi - 
rurgia  abdicarunt.  Seculo  15  et  16,  professores 
medici  academia  Bononiensis , Patavinee,  et  aliavum 
hi  Italia  illustrium  scholar um  et  manu  curaverunt , 
et  consilio,  et  inter  i&tes  viros  summi  chirurgi  ex- 
tit  er  uni.”  (Haller,  Bibl.  Chir.  b.  i.  p.  161.) 
Practitioners  now  ventured  to  amputate  limbs  in 
the  sound  part  for  other  incurable  diseases  besides 
mortification ; but  the  art  of  stopping  hemorrhage 
after  the  operation  continued  imperfect.  Though 
the  method  of  applying  the  ligature  in  cases  of 
wounded  arteries  and  aneurisms  was  understood, 
yet,  from  some  unaccountable  causes,  the  practice 
was  never  thought  of  in  amputation.  Even  Fallo- 
pius knew  of  no  other  means  for  stopping  the 
bleeding  but  the  cautery.  ( De  Turn,  prcetern. 
p.  665.)  On  the  whole,  the  stoppage  of  bleeding 
was  not  attended  with  a degree  of  success,  propor- 
tionate to  the  advances  of  the  healing  art  in  gene- 
ral. Straps,  bands,  and  compresses  were,  indeed, 
put  round  the  member ;.  but,  as  the  circulation  of 
the  blood  was  not  yet  correctly  known,  they  were 
not  applied  in  the  proper  places  ; being  arranged 
either  close  to  the  wound,  or  several  of  them  put 
at  random  round  the  limb.  The  effect  of  such 
immoderately  tight,  long-continued  constriction, 
could  be  nothing  less  than  gangrene,  and  hence 
the  actual  cautery  was  chiefly  employed.  The  other 
means  for  suppressing  hemorrhage  scarcely  merit 
the  name.  Terrified  at  the  insecurity  and  ill  con- 
sequences, J.  de  Vigo  ( Practice  in  Chirurgia  co- 
piosa,49 1.  Romae,1514)  andFabricius  abAqua- 
pendente  (Op.  Chir.  Venet.  1619)  disapproved  of 
amputating  in  the  sound  flesh,  and  returned  to  the 
principle,  inculcated  by  the  ancients,  of  making 
the  incision  in  the  mortified  parts.  Others  endea- 
voured to  lessen  the  peril  of  the  bleeding  by  the 
rapidity  with  which  the  limb  was  removed,  and 
the  instantaneous  application  of  the  cautery. 
For  this  purpose,  L.  Botalli  invented  a sort  of 
guillotine,  by  means  of  which  a member  was 
severed  from  the  body  in  an  instant  (De  Curandis 
VulneribusSclopetorum.Lugd.1560 ) ; while  others 
laid  a sharp  axe  upon  the  limb,  and  effected 
the  dismemberment  by  the  blow  of  a wooden 
mallet.  This  barbarous  practice  was  once  followed 
by  Fabricius  Hildanus,  who  is  called  by  his  coun- 
trymen the  patriarch  and  ornament  of  German 
surgery,  and  who,  previously  to  his  acquaintance 
with  the  use  of  the  ligature,  was  accustomed  to 
amputate  with  a red-hot  knife,  the  representation  of 
which  is  given  in  his  work.  (De  Gangucnd  et 
Sphacelo,  Op.)  Hildanus  became  a better  surgeon, 
however,  as  he  grew  older,  and,  in  the  end,  partly 
contributed  to  the  improvement  of  amputation,  in- 
asmuch as  he  made  the  incisions  completely  in  the 
sound  parts,  and  adopted  the  method  of  tying  the 
arteries,  as  then  recently  proposed  by  Pare ; though 
in  weak  persons  he  still  preferred  the  actual  cau- 


tery to  the  ligature.  (Op.  p.  814.)  One  of  his 
inventions  was  a linen  bag,  or  cap,  for  the  stump  ; 
and  a sort  of  retractor  for  holding  back  the  muscles. 

By  many  surgeons,  however, the  tying  of  arteries 
continued  to  be  deemed  too  troublesome,  and  hence 
they  persisted  in  the  barbarous  use  of  the  actual 
cautery:  of  this  number  were  Pigrai  (Epitome  des 
Preceptes  de  Med.  et  de  Chir,  8vo.  Rouen,  1642), 
F.  Plazzoni  (De  Vuln.  Sclopet.  4to.  Venet.  1618), 
and  P.  M.  Rossi  ( Consult,  et  Observ.  8vo.  Francof. 
16,6).  Nay,  so  difficult  was  it  to  eradicate  the 
blind  attachment  shown  to  the  ancients,  that  I heo- 
dorusBaronius,  a professor  at  C remona,publicly  de- 
clared,in  1609,  that  he  would  rathererrwith  Galen, 
than  follow  the  advice  of  any  other  person  ; and 
Van  Hoorne  seems  even  to  have  countenanced  the 
detestable  machine  of  Botalli.  (Min^ore^yn,  p.75.) 

Ambrose  Pare,  who  flourished  in  the  16th  cen- 
tury (Opera.  Parisiis,  1582),  and  to  whom  1 have 
already  alluded,  made  some  beneficial  innovations 
in  the  operation  of  amputation.  It  is  to  his  in- 
dustry, good  sense,  and  skill,  that  we  are  chiefly 
indebted  for  the  abolition  of  cauterizing  instru- 
ments, and  the  general  use  of  a needle  and  ligature 
for  the  suppression  of  the  bleeding.  (Lib.  vi.  c.  28. 
p.  224.) 

An  anonymous  writer  has  given  the  following 
account  of  the  practice  and  opinions  of  this  distin- 
guished surgeon  in  relation  to  amputation.  “ Pare 
recommended  to  cut  off  the  whole  of  the  gangren- 
ous part,  if  the  limb  be  mortified  ; but  to  encroaeh 
as  little  as  possible  upon  the  living  flesh.  At  the 
same  time  he  laid  it  down  as  a rule,  not  to  leave 
a very  long  stump  to  an  amputated  leg;  because 
the  patient  could  more  conveniently  make  use  of  a 
wooden  leg,  with  the  stump  only  five  finger-breadths 

long  below  the  knee,  than  if  much  more  of  the  flesh 
were  to  be  preserved.  In  the  arm,  however,  he 
left  the  whole  of  the  living  and  healthy  portion  of 
the  member,  only  separating  the  diseased  part  from 
the  sound. 

“ In  preparing  for  amputation,  he  directs  the 
skin  and  muscles  to  be  drawn  upwards,  and  bound 
tight  with  a broad  bandage,  a little  above  the  part 
where  the  incision  is  to  be  made.  This  fillet  was 
intended  to  answer  a threefold  purpose : 1st,  To  af- 
ford a quantity  of  flesh  for  covering  the  bone,  and 
facilitating  the  cure.  2dly,  To  close  the  extremities 
of  the  divided  blood-vessels.  Solly , To  dull  the 
patient’s  feelings,  by  pressure  on  the  subjacent 
nerves.  When  this  firm  ligature  has  been  applied. 
Pare  directs  an  incision  to  be  made  down  to  the 
bone,  either  with  a common  scalpel,  or  a curved 
knife.  Then,  with  a smaller  curved  knife,  we  are 
carefullyto  dividethe  muscles, or  ligament, remain- 
ing between  the  bones  of  the  forearm,  or  leg  ; after 
which,  we  may  proceed  to  saw  off'  the  bone  as 
high  as  possible,  and  to  remove  the  asperities  oc- 
casioned by  the  saw. 

“With  the  assistance  of  a curved  pair  of  for- 
ceps, he  drew  out  the  extremities  of  the  bleeding 
arteries,  either  by  themselves  alone,  or  with  some 
portion  of  the  surrounding  flesh,  to  be  firmly  tied 
with  a strong  double  thread.  He  now  loosened 
his  bandage,  brought  together  the  lips  of  the 
wound  over  the  face  of  the  stump,  and  kept  them 
as  close  as  he  could,  without  actual  stretching,  by 
means  of  four  stitches,  or  sutures.  If  the  larger 
tied  vessels  should  accidentally  become  loose,  he 
desires  the  ligature,  or  bandage,  to  be  again  passed 
round ; or  else,  what  is  better,  to  let  an  assistant 
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grasp  the  limb  firm  with  both  hands,  and  press 
with  his  fingers  over  the  course  of  the  bleeding 
vessel,  so  as  to  stop  the  hemorrhage  ; then,  with  a 
square-edged  needle,  about  four  inches  long,  and 
a thread  four  times  doubled,  the  surgeon  must  se- 
cure the  artery  in  the  following  manner: — Thrust 
the  armed  needle  into  the  outside  of  the  flesh,  half 
a finger’s  breadth  from  the  vessel  which  bleeds, 
and  bring  it  out  at  the  same  distance  from  the 
bleeding  orifice  ; then  surround  the  vessel  with  the 
ligature,  pass  it  back  again  to  within  one  finger’s 
breadth  of  the  pl&ce  where  it  first  entered,  and  tie 
a fast  knot  upon  a folded  slip  of  linen  rag,  to  pre- 
vent its  hurting  the  flesh.  By  this  means,  says 
Pare,  the  orifice  of  the  artery  will  be  agglutinated 
to  the  adjoining  flesh  so  firmly,  as  not  to  yield  one 
drop  of  blood  : but  if  the  hemorrhage  were  not 
considerable,  he  contented  himself  with  the  appli- 
cation of  astringent  powders,  &c. 

“ Thus  did  this  famous  surgeon  endeavour,  by 
his  single  example  and  precepts,  to  exclude  the  bar- 
barous use  of  hot  irons  in  amputation.  He  says, 
he  knew  not  of  any  such  practice  among  the  old 
surgeons ; except  that  Galen  recommended  us  to 
tie  bleeding  vessels,  towards  their  origin,  in  acci- 
dental wounds : and  he  thought  proper  to  do  the 
same  in  cases  of  amputation.  But,  in  an  apology, 
at  the  end  of  his  book,  Pare  has  quoted  in  his  own 
defence  a dozen  authors,  who  employed  or  recom- 
mended the  ligature  before  him  ; and  he  might 
have  cited  many  more. 

“ From  the  statement  we  have  here  given,  it 
may  be  seen  how  far  the  best  writers  of  almost 
every  country  have  erred  in  ascribing  the  original 
invention  of  tying  arteries  to  Ambrose  Pare.  Great 
merit,  indeed,  was  due  to  him,  for  the  part  he  took 
in  extending,  and  even  reviving,  this  incomparable 
practice  : nay,  it  is  not  certain  whether  any  one  before 
him  had  ever  applied  the  needle  and  ligature  in 
similar  cases,  i.  e.  after  amputation : but  how  very 
wide  of  the  truth  Air.  John  Bell’s  recent  account 
of  this  matter  is,  will  appear  to  ever}'  person  who 
will  inquire  into  the  facts  themselves ; for  not  only 
were  ligatures  and  needles  in  use  among  the  an- 
cients, but  likewise  the  tenaculum,  or  hook,  to  lay 
hold  of  the  bleeding  vessels,  when  they  had  buried 
themselves  in  the  muscles.  We  refer  our  inquisi- 
tive readers  to  Avicenna, /Ftius,  Albucasis,  Brunus, 
Theodoric,  Guido  di  Caulico,  John  de  Vigo, 
L.  Bertapadia,  Tagaultius,  Petrus  Argillata,  An- 
dreas a Cruce,  &c.&c.,  where  they  will  find  enough 
to  satisfy  them  on  this  head.”  ( Rees’s  Cyclopedia, 
art.  Amputation .) 

I shall  not  here  expatiate  upon  the  ill-treatment 
which  Pare  experienced  from  the  base  and  igno- 
rant Gourmelin  ; nor  upon  the  slowness  and  re- 
luctance with  which  the  generality  of  surgeons 
renounced  the  cautery  fot  the  ligature.  These 
circumstances  may  be  conceived  from  what  has 
been  already  stated.  Almost  10U  years  after  Pare, 
a button  of  vitriol  was  ordinarily  employed  in  the 
Hotel  Dieu  at  Paris  for  the  stoppage  of  hemor- 
rhage after  amputations  ; and  Dionis  was  the  first 
French  surgeon,  who  taught  and  recommended 
Pare's  method.  This  happened  towards  the  close  of 
the  17th  century,  while  Pare  lived  towards  the  end 
of  the  16th.  (Dionis,  Cours  d’  Operat.  Paris,  1707.) 

As  Pare,  like  the  rest  of  the  old  surgeons,  used 
to  cut  directly  down  to  the  bone,  many  of  the 
stumps,  which  he  made,  must  have  been  badly 
covered  with  flesh,  and  ill  fitted  for  bearing  pres- 


47 

sure.  But  all  that  I have  read  on  the  subject  of 
amputation,  impresses  me  with  a strong  conviction, 
that,  in  former  times,  the  projection  of  the  end  of 
the  bone,  the  sugar-loaf  form  of  the  stump,  the 
frequent  exfoliations,  and  the  difficulty  in  healing 
the  part,  and  keeping  it  healed,  were  as  much 
owing  to  the  mischief  done  with  the  cautery,  the 
rude  way  of  dressing  the  stump,  and  ignorance  of 
the  method  of  promoting  union  by  the  first  inten- 
tion, as  to  the  mode  of  operating,  or  any  other 
circumstance. 

What,, asks  Briinninghausen,  was  the  reason 
why  the  ligature  of  the  arteries,  which  is  now  re- 
garded by  the  surgeons  of  all  civilized  nations  as 
the  best,  easiest,  and  safest  method  of  stopping  he- 
morrhage after  amputation,  should  so  long  hove 
remained  unadopted?  Besides  the  prejudice  for 
the  opinions  of  the  ancients,  already  mentioned, 
another  cause  was,  undoubtedly,  the  imperfect 
knowledge  of  the  circulation  of  the  blood,  — a cor- 
rect description  of  which  was  first  delivered  by 
the  immortal  Harvey  early  in  the  17th  century. 
( Exercitatio  Anat.  de  Motu  Cordis  et  Sanguinis 
in  Animalibus.  Francof.  1 G28.)  For  some  time, 
this  grand  discovery  met  with  violent  opposition  ; 
but,  after  it  had  been  acknowledged  as  an  eternal 
truth,  a happy  application  of  it  was  made  to  sur- 
gery by  a French  surgeon,  named  AXorell,  who, 
at  the  siege  of  Besanfon,  in  1674,  invented  the 
field  tourniquet,  by  means  of  which  more  certain 
pressure  was  made  on  the  trunk  of  the  artery. 
By  this  simple  invention,  founded,  however,  on  a 
knowledge  of  the  circulation,  the  surgeon  could  at 
option  let  the  blood  of  the  stump  spirt  out,  or  stop 
its  jet  entirely ; and  now,  both  during  and  after 
the  operation,  he  was  first  enabled  to  command 
the  hemorrhage,  and  coolly  and  judiciously  employ 
whatever  measures  were  indicated  ; for  the  most 
powerful  bandages  and  pressure,  previously  in  use, 
either  stopped  the  circulation  in  the  whole  limb,  or 
could  not  be  made  to  have  the  right  effect  with 
sufficient  quickness.  ( Br'unninghausen , Erfahr . 
fyc.  uber  die  Amp.  p.  36.)  Alorell’s  tourniquet, 
however,  was  very  imperfect  ; and  it  was  not  till 
the  year  1718,  that  J.  L.  Petit,  whose  name 
shines  so  brightly  in  the  history  of  surgery,  invent- 
ed the  kind  of  tourniquet  now  employed. 

Richard  Wiseman,  who  is  justly  considered  as 
the  father  of  good  English  surgery,  saw  the  ne- 
cessity of  making  the  incision  in  the  sound  parts, 
because  gangrene  does  not  always  spread  evenly, 
but  frequently  extends  much  higher  up  one  side  of 
the  limb  than  the  other.  He  deemed  the  actual 
cautery  objectionable,  as  the  sloughs  were  so  long 
in  being  thrown  off.  He  applied  a ligature  round 
the  limb,  two  inches  above  the  limits  of  the  mor- 
tification, and,  drawing  up  the  muscles,  made  the 
incision  with  a large  curved  knife,  with  the  back 
of  which  he  scraped  off  the  periosteum.  The  bag, 
or  sort  of  retractor,  employed  by  Fabricius  Idilda- 
nus,  Wiseman  thought  unnecessary,  as  the  mus- 
cles spontaneously  drew  themselves  up  as  soon  as 
divided.  He  tied  the  blood-vessels  after  the  man- 
ner of  Pare,  and  deprecated  all  burning  of  the 
stump.  After  the  operation,  he  drew  the  flaps  over 
the  bone,  and  either  fastened  them  in  this  position 
with  stitches,  or  a tight  bandage ; though  he  ge- 
nerally preferred  the  former,  as  the  surest  means 
of  keeping  the  end  of  the  bone  from  protruding. 
Across  the  stump  he  laid  a pledget  of  wax-cerate, 
and  over  this  a thick  layer  of  Armenian  bole  and 
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other  styptics,  and  the  whole  was  covered  with  a 
bullock’s  bladder,  and  a roller,  applied  spirally 
from  the  upper  part  of  the  remaining  portion  of 
the  limb,  down  to  the  extremity  of  the  stump.  On 
the  third  day,  the  dressings  were  taken  off,  and  a 
digestive  ointment  applied.  ( Chirurg . Treatises, 
vol.  ii.  p.  220.  8vo.  Lond.  1690.) 

From  this  time,  amputation  may  be  considered 
as  being  an  infinitely  safer  proceeding  than  what  it 
used  to  be  ; for,  as  we  have  explained,  the  ligature 
of  the  arteries  was  now  practised  and  commended 
in  Germany  by  F.  Hildanus,  in  England  by  Wise- 
man, and  in  France  by  Dionis.  Much,  however, 
remained  to  be  done.  The  wound  was  large,  and 
suppurated  long  and  profusely  ; the  healing  was 
slow  ; the  ends  of  the  bones  perished,  and,  pro- 
jecting far  beyond  the  soft  parts,  retarded  the  cure 
so  long,  that  the  patient  was  not  unfrequently 
worn  out.  Hence  the  best  surgeons  began  seriously 
to  consider  what  further  could  be  done,  with  a 
view  of  lessening  the  exposed  surface  of  the 
wound,  and  making  a better  covering  of  flesh  for 
the  ends  of  the  bones. 

According  to  Sprengel,  most  of  the  old  sur- 
geons preserved  a flap  of  flesh,  and  he  is  therefore 
by  no  means  disposed  to  regard  our  countryman 
Lowdham  as  the  inventor  of  this  method,  though 
it  is  acknowledged  that  the  latter  surgeon’s  prac- 
tice was  novel,  inasmuch  as  the  flap  was  formed 
by  making  an  oblique  incision  through  the  integu- 
ments from  below  upwards.  (See  James  Yonge’s 
Currus  Triumphalis  e Terebintho,  8vo.  Lond. 
1679;  and  SprengeVs  Geschiclite  der  Chirurgie, 
b.  i.  p.  408.)  Here,  if  Sprengel  means  that 
many  of  the  old  surgeons  endeavoured  to  preserve 
a partial  covering  of  flesh  for  the  bone,  there  can 
be  no  doubt  of  its  correctness,  because  we  find 
that  they  drew  back  the  flesh  before  they  divided 
it ; and  Celsus  and  some  others  even  did  more  ; for, 
after  cutting  down  to  the  bone,  they  detached  the 
flesh  further  from  it  upwards,  previously  to  taking 
the  saw  : but,  on  the  contrary,  if  Sprengel  wishes 
us  to  believe  that  there  were  practitioners,  who, 
previously  to  Lowdham,  in  the  operation  of  ampu- 
tation, formed  what  in  England  is  usually  under- 
stood by  a flap,  — that  is,  a portion  of  flesh,  gene- 
rally of  a semilunar  shape,  and  saved  from  one 
side,  or  both,  of  the  member,  for  covering  the  bone, 
— I cannot  see  any  reason  for  coinciding  with 
Sprengel’s  observation.  Upon  the  merit  of  Lowd- 
ham’s  suggestions,  and  the  practice  and  principles 
inculcated  by  J.  Yonge,  some  reflections,  commu- 
nicated to  me  by  Mr.  Carwardine,  I insert  with 
great  pleasure,  as  perhaps  he  is  right  in  thinking 
that  some  former  editions  of  this  work  did  not  do 
justice  to  the  memory  of  the  latter  writer. 

“ At  the  time  Yonge  wrote  (1679),”  says  Mr. 
Carwardine,  “ it  was  supposed  impossible  to  heal 
a stump  before  the  bone  had  exfoliated,  and,  there- 
fore, no  surgeon  would  venture  upon  an  attempt 
at  uniting  the  surface  by  the  first  intention.  Now, 
this  union  by  the  first  intention  was  the  chief  ob- 
ject of  Mr.  Yonge  in  proposing  the  flap-operation  ; 
and  it  is  to  him,  and  not  to  Mr.  Alanson,  who 
wrote  precisely  100  years  after  him,  that  we  must 
attribute  the  honour  of  this  improvement.  It  is 
related  in  a letter  addressed  to  his  friend  Thomas 
Hobs,  chirurgeon,  in  Loudon,  dated  Plymouth, 
August  3.  1678,  and  published  1679,  at  the  end 
of  his  Currus  Triumphalis  e Terebintho.  It  begins 
thus : — 


“ * Sir,  I find  by  your’s  that  you  are  surprised 
with  the  intimation  1 gave  you,  of  a way  of  am- 
putating large  members,  so  as  to  be  able  to  cure 
them  per  symphysin  in  three  weeks  ; and  without 
fouling  or  scaling  the  bone.  It  is  a paradox  which 
I will  now  evince  to  you  to  be  a truth,  after  I have 
first  taken  notice  of  what  you  affirm,  that  there  is 
a necessity  of  scaling  the  ends  of  those  bones  left 
bare  after  the  usual  manner  of  dismembering,  be- 
fore the  stump  can  be  soundly  cured  ; that  you 
never  yet  found  it  otherwise,  but  that,  where  it 
hath  been  attempted,  the  stumps  have  apostumated, 
and  the  caries  come  off  thereby.’ 

“ Yonge  then  acknowledges,  that  it  was  from 
an  ingenious  brother,  Mr.  C.  Lowdham,  of  Exeter, 
that  he  had  the  first  hint  thereof.  He  then  de- 
scribes the  operation  — the  laying  down  the  flap 
over  the  face  of  the  stump,  and.  sewing  it  by  four 
or  five  stitches,  &c.  After  this  Yonge  proceeds 
with  a methodical  enumeration  of  the  advantages 
of  this  mode  of  operating  over  all  others  then  in 
use,  viz.  that  it  is  more  speedy — the  cure  not  oc- 
cupying a fourth  of  the  usual  time  — no  suppur- 
ation— no  exfoliation — less  danger  of  hemorrhage 
— not  liable  to  break  open  again  from  slight  in- 
jury— and,  lastly,  much  better  adapted  to  the 
pressure  from  an  artificial  leg,  &c. 

The  foregoing  abstract  will  show  (says  Mr. 
Carwardine)  how  far  Mr.  O’Halloran’s  method, 
in  which  he  dresses  the  flap  and  the  stump  as  dis- 
tinct surfaces,  can  be  regarded  as  a revival  of 
Lowdham ’s  operation,  or  whether  it  has  been 
superseded  or  improved  upon  by  the  mechanical 
ingenuity  of  the  Dutch  and  French  surgeons:  — 
The  apparatus  of  M.  de  la  Faye  and  Verduin  ap- 
pear to  have  been  merely  clumsy  and  unscientific 
contrivances  for  the  suppression  of  hemorrhage. 
Garengeot’s  operation  had  also  for  its  object,  to 
supersede  the  use  of  the  ligature,  which,  however, 
after  twelve  years’  practice,  he  was  obliged  to  give 
up,  and  tie  the  vessels  before  he  laid  down  the  flap.. 
Opinions  therefore  founded  upon  the  practice  of 
these  gentlemen,  I conceive  cannot  fairly  be  ad- 
mitted as  evidence  against  the  flap-operation  of 
Lowdham,  which  nevertheless  appears  sinking  in 
the  estimation  of  the  best  modern  surgeons  : per- 
haps no  material  advantage  is  gained  by  it  over  the 
common  mode  of  operating  in  the  lower  extremi- 
ties, as  now  practised — but  even  here,  cases  may 
occur  where  we  are  glad  to  resort  to  it : a few 
years  since,  I attended  a patient  in  consultation 
with  a friend  at  Dunmow,  in  Essex,  where  we 
thought  it  necessary  to  remove  a man’s  leg  for  a 
caries  of  the  tibia.  An  ulceration  in  front  extended 
so  high,  that  no  integument  could  be  saved,  and 
the  limb  would  have  been  removed  above  the  knee, 
if  I had  not  suggested  the  propriety  of  making  a 
flap  from  the  calf  of  the  leg.  The  tibia  was  obliged 
to  be  sawn  as  high  as  possible,  but  the  flap  was 
left  sufficiently  long  to  cover  the  surface,  and  that, 
most  important  object,  the  bend  of  the  knee,  was 
preserved  to  bear  the  pressure  of  a wooden  leg. 
In  the  removal  of  the  arm  at  the  shoulder-joint, 
doubtless  the  advantages  of  making  a flap  from  the 
deltoid,  & c.,  are  sufficiently  established  ; but,  in 
the  mode  of  dressing,  I presume  that  no  English 
surgeon  will  admit,  that  the  practice  of  M.  Larrey 
(perhaps  the  most  eminent  surgeon  that  has  been 
formed  by  the  wars  of  Bonaparte,  and  whose  prac- 
tice will  be  hereafter  noticed;  can  supersede  the 
method  of  Yonge  (or  Lowdham),  who  wrote  140 
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years  before  him!  Larrey  introduces  charpie  be- 
neath the  flap  to  prevent  union  by  the  first  inten- 
tion ! Lowdham’s  object  is  simply  to  lay  the  flap 
over  the  wound  to  prevent  exfoliation,  and  to  heal 
the  surface  ‘ per  symphysin  ’ in  three  weeks/’ 
After  the  receipt  to  this  communication,  I looked 
over  the  copy  of  the  Currus  Triumphalis  e Tere- 
bintho,  preserved  in  the  valuable  library  of  the 
Royal  Medical  and  Chirurgical  Society,  and  found 
Mr.  Carwardine’s  statement  fully  confirmed.by  the 
contents  of  that  ancient  work.  At  the  same  time, 
I retain  the  belief,  that  the  example  set  by  Mr. 
Alanson,  with  respect  to  the  proper  method  of 
dressing  stumps,  and  obtaining  a speedy  union  of 
the  wound,  is  entitled  to  the  praise  of  posterity, 
because  his  advice  was  so  well  enforced  that  it  soon 
produced  a revolution  in  practice  ; while  the  cor- 
rect suggestions  of  Lowdham  and  Yonge,  like  the 
hint  in  Celsus,  of  the  double  incision,  had  sunk 
into  oblivion,  or  were  only  known  to  a few  ad- 
mirers of  surgical  antiquities. 

Mauquest  de  la  Mothe  was  one  of  the  first  who 
commonly  used  the  tourniquet  in  amputations,  af- 
terwards drawing  out  the  vessels  with  the  forceps 
and  tying  them.  ( Traite  compl.de  Chir.  vol.  iii. 
p.  171.)  Lowdham’s  original  suggestion  of  ampu- 
tating with  a flap  has  been  briefly  noticed.  About 
18  years  after  Yonge’s  publication,  Peter  Verdiun, 
an  eminent  surgeon  at  Amsterdam,  submitted  to 
the  judgment  of  the  profession  a new  kind  of  flap- 
amputation.  (See  Dis.  Epistolica  de  Nova  Ar- 
tuum  decurandorum  Ratio ae,  8vo.  Amst.  1696.) 
Two  compresses  were  applied,  one  under  the  ham, 
and  the  other  on  the  course  of  the  large  vessels. 
The  thigh  was  wrapped  in  a fine  linen  cloth,  which 
was  sustained  by  some  turns  of  a roller.  This 
apparatus  was  covered  with  a piece  of  leather,  six 
inches  broad,  furnished  with  three  straps  with 
buckles,  to  secure  it  round  the  part.  The  tourni- 
quet was  placed  in  the  usual  manner.  The  part, 
above  the  place  intended  to  be  amputated,  was 
surrounded,  with  a leather  strap.  The  point  of  a 
crooked  knife,  which  was  made  to  pass  as  near  to 
the  back  part  of  the  bones  as  possible,  was  thrust 
in  on  one  side  of  the  leg,  and  made  to  come  out 
on  the  other.  The  knife  was  then  carried  down, 
and  a flap  made  of  almost  the  whole  calf  of  the  leg. 
The  operation  was  finished  in  the  ordinary  manner. 
The  wound  was  then  washed  with  a wet  sponge, 
in  order  to  clear  it  from  the  fragments  of  sawn 
bone.  The  leather  strap,  which  served  to  secure 
the  flesh,  was  next  loosened,  and  the  flap  laid  over 
the  stump.  T he  wound  was  dressed  with  lyco- 
perdon,  lint,  and  tow,  over  which  was  put  a blad- 
der, sustained  by  strips  of  sticking-plaster.  Upon 
this  bladder  was  placed  an  instrument,  called  a 
retinaculum,  consisting  of  a compress,  and  a con- 
cave plate,  which  were  made  to  press  upon  the 
stump,  by  means  of  two  straps,  which  crossed  each 
other,  and  were  attached  to  the  broad  leather  strap 
surrounding  the  thigh. 

Some  excellent  precepts  Gn  amputation  were  de- 
livered by  J.  L.  Petit  He  improved  the  tourniquet; 
and  instead  of  the  large  crooked  amputating  knife, 
formerly  employed,  first  brought  into  use  the 
straight,  more  moderate-sized  knives  with  sharp 
backs,  now  seen  in  the  hands  of  the  best  surgeons, 
because  much  better  calculated  than  crooked  knives 
for  dividing  the  flesh  by  a sawing  movement,  which 
is  the  only  right  and  surgical  way  of  attempting 
to  cut  any  part  of  the  human  body.  lie  proved 


that  making  the  division  in  the  mortified  parts  was 
frequently  followed  by  hemorrhage  ; and  for  the 
suppression  of  bleeding,  he  thought  it  the  best 
principle  to  promote  the  formation  of  a coagulum. 
(Mem.  de  l’ Acad,  des  Sciences,  an.  1732,  p.285. 
See  Hemorrhage.)  For  compressing  the  vessels, 
he  employed  an  instrument  which  covered  the 
stump,  like  Verduin’s  retinaculum,  and  made  pres- 
sure by  means  of  a screw.  His  only  objection  to 
Verduin’s  method  was,  that  the  extension  of  gan- 
grene up  the  limb  frequently  hindered  the  formation 
of  so  large  a flap.  He  laid  down  the  valuable 
general  maxim  of  always  removing  as  much  bone, 
and  as  little  flesh,  as  possible  ; for  which  purpose, 
he  invented  what  is  termed  the  double  incision,  or 
dividing  the  business  of  cutting  through  the  soft 
parts  into  two  stages.  At  some  distance  below 
the  place  where  he  meant  to  sawT  through  the  bones, 
he  first  made  the  circular  cut  through  the  inteo-u- 
ments  down  to  the  muscles  ; the  skin  was  then 
pulled  up  so  as  to  leave  the  flesh  uncovered  to  the 
extent  of  an  inch,  and  the  muscles  were  now  divided 
at  the  highest  point  of  their  exposure.  Lastly, 
the  flesh  was  held  out  of  the  way  with  a retractor, 
and  the  bone  was  sawn  through  high  enough 
up  to  allow  of  its  extremity  being  well  covered 
with  flesh  and  integuments.  The  greatest  defect 
in  the  doctrines  of  Petit,  relative  to  amputation,  was 
the  confidence  he  put  in  pressure,  instead  of  the 
ligature.  ( Traite  des  Malad.  Chir.  vol.  iii.  p.  126.) 

The  first  performance  of  amputation  at  the 
shoulder  joint,  by  Le  Dran,  and  the  improvements 
and  alterations  of  that  operation  suggested  by  Ga- 
rengot,  De  La  Faye,  Desault,  Larrey,  &c.,  I shall 
notice  in  a future  section. 

Verduin,  in  his  method,  formed  only  one  flap. 
Ravaton  and  Vermale  afterwards  thought  that  it 
would  be  better  to  save  a flap  from  each  side  of  the 
limb.  "They  were  also  advocates  for  tying  the  ves- 
sels, and  bringing  the  two  flaps  into  contact,  so  as 
to  procure  their  speedy  union,  and  hinder  exfoli- 
ations and  profuse  suppuration.  V ermale,  after 
applying  the  tourniquet,  surrounded  the  part  with 
two  red  threads,  at  the  distance  of  four  finger- 
breadths  from  each  other  ; one  at  the  place  where 
the  bone  was  to  be  sawn,  the  other  at  the  place  where 
the  incision  of  the  flaps  was  to  terminate.  He  after- 
wards thrust  a long  bistoury  down  to  the  bone,  at 
the  fore  part  of  the  limb  j turned  it  round  the  cir- 
cumference, so  that  it  might  come  out  at  the  oppo- 
site part;  then,  directing  the  edge  of  the  knife  along 
the  bone,  he  cut  down  to  the  inferior  thread,  where 
he  completed  the  firstfiap,  which,  as  the  author  says, 
was  of  a round  or  conical  figure  at  its  extremity. 
The  second  flap  was  made  in  a similar  way  on  the 
interior  side  of  the  member.  This  method  is  essen- 
tially the  same  as  what  is  often  practised  at  the 
present  time  on  the  thigh  and  arms.  ( Traite  des 
Playes  d’Armes  d feu,  par  Ravaton,  8vo.  Paris, 
1750  ; De  la  Faye,  in  Mem.  de  C Acad,  de  Chir . 
t.  v.  ed.  12mo. ; Vermale,  Obs.  de  Chir.  8vo.  Man- 
heim,  1767.) 

The  multiplicity  of  machines,  described  by 
Verduin,  La  Faye,  &c.,  had  no  other  end  but  that 
of  keeping  the  flap  near  the  orifices  of  the  vessels, 
so  as  to  compi-ess  and  close  them.  In  consequence 
of  the  difficulty  of  making  this  compression  pre- 
cisely as  required,  the  most  considerable  vessels 
between  the  two  bones,  when  cut,  generally  be- 
coming retracted,  Garengeot  determined  to  em- 
ploy ligatures* 
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His  first  operation  of  this  kind  was  an  amputa-  1 
tion  of  the  arm  with  two  flaps.  The  brachial  artery 
was  tied,  and  the  patient  cured  without  any  exfo- 
liations. 

G avengeot  operated  also  on  a soldier  dangerousl  y 
wounded  in  the  right  foot  by  the  bursting  of  a bomb, 
which  fractured  the  interior  part  of  the  two  bones 
of  the  leg,  and  several  of  the  foot : the  patient  re- 
covered in  twenty-seven  days.  A single  flap  was 
made.  He  rightly  preferred  dressing  and  band- 
aging the  stump  to  the  use  of  the  compressing- 
machines  invented  by  Verduin  and  La  Faye;  and 
his  choice  of  a straight  knife,  instead  of  a crooked 
one,  was  equally  judicious. 

The  preceding  case  dictated  a truth,  which  will 
last  as  long  as  surgery  itself,  viz.  that  it  is  advan- 
tageous to  apply  the  ligatures  in  such  a manner  as  to 
embrace  no  more  than  the  vessel,  so  that  they  may 
fall  off  the  sooner,  and  the  parts  more  quickly 
unite.  ( G avengeot , in  Mem.  de  VAcad.  de  Chir. 
t.  v.  12mo.) 

At  one  time,  an  objection  frequently  urged 
against  the  foregoing  methods,  was,  that,  when  the 
fresh  cut  flap  was  immediately  laid  over  the  stump, 
inflammation  and  abscesses  were  apt  to  ensue. 
Hence,  in  1765,  Sylvester  O’Halloran,  a surgeon 
at  Limerick,  was  led  to  make  the  experiment  of 
deferring  laying  down  the  flap  till  the  end  of  the 
first  eight  or  twelve  days  after  the  operation,  when 
it  was  conjectured  that  the  risk  of  inflammation 
and  abscesses  would  be  diminished.  The  tenor  of 
O’Halloran’s  book  is  apparently  corroborated  by 
the  facts  brought  forward.  Here  we  see  one  of 
the  grand  points  insisted  upon  by  our  worthy 
countryman  James  Yonge,  viz.  the  chance  of  an 
immediate  union  of  the  wound  from  laying  down 
the  flap  without  delay,  suddenly  given  up,  and 
because  the  wound  could  not  always  be  healed 
without  suppuration,  it  was  determined  that  it  never 
should  do  so. 

Alexander  Monro,  senior,  disapproved  of  the 
tourniquet ; he  secured  the  vessels  with  needles 
and  ligatures  ; and  was  the  inventor  of  a bandage, 
which  has  been  extensively  approved  of,  under  the 
name  of  Monro's  roller.  ( Medical  Essays  of 
Edinb.  vol.  iv.  p.  257.) 

Bromfield,  like  Le  Dran,  restricted  amputation 
to  a few  cases  ; and  he  did  not  acknowledge  its 
necessity,  as  a matter  of  course,  in  every  case  of 
gangrene,  much  less  in  every  instance  of  white 
swelling,  or  caries.  From  a passage,  which  I have 
cited  from  Dr.  Rees’s  Cyclopaedia,  it  would  seem 
that  the  tenaculum  was  known  to  the  ancients: 
but  Bromfield  is  allowed  to  be  the  first  modern 
surgeon  who  employed  this  useful  instrument. 
(Chir.  Cases  and  Obs.  vol.  i.  p.  41.  8vo.  Lond. 
1773.) 

About  the  year  1742,  the  removal  of  thighs 
without  bloodshed  was  a subject  a good  deal 
broached.  . A single  case,  recorded  by  Schaar- 
schmid,  where  a mortified  thigh  separated  without 
hemorrhage,  was  the  foundation  of  the  scheme. 
The  arteries  were  completely  blocked  up,  and  the 
parts  insensible.  ( Haller , Bis.  Chir.  vol.  v. 
p.  155.)  A similar  occurrence  was  related  by 
Aerel  (Chir.  Handels,  p.557.);  and  Lalouette 
professed  himself  a believer  in  the  security  from 
hemorrhage,  on  account  of  the  vessels  being  filled 
with  coagula,  and  therefore  he  also  approved  of  let- 
ting dead  parts  be  removed,  or  rather  fall  off,  with- 
out bloodshed.  ( Haller , Dis.  Chir.  vol.v.  p.  273.) 


In  cases  where  the  projecting  bone  of  the  stump 
was  affected  with  necrosis,  Bagieu  ventured  to 
amputate  a second  time,  and  urged  a variety  of 
arguments  in  defence  of  the  practice.  (Mem.  de 
V Acad.  de  Chir.  t.  ii.  p.274.)  He  coincided  with 
Le  Dran  and  Bromfield,  however,  about  the 
propriety  of  restricting  amputation  to  few  cases ; 
and  has  related  numerous  examples  of  limbs 
being  saved,  which,  according  to  the  doctrines 
then  in  vogue,  ought  to  have  been  cut  off. 
(Deux  Lettres  d’un  Chir.  del’ Armde,  l2mo.  Paris, 
1750.)  ^ . 

hi.  Louis,  a French  surgeon  of  extraordinary 
talents,  introduced  the  plan  of  dividing  the  loose 
muscles  first ; and  lastly,  those  which  are  closely 
connected  with  the  bone.  He  noticed,  that  the 
muscles  of  the  thigh,  after  being  divided,  were  re- 
tracted in  an  unequal  degree.  He  observed,  that 
the  superficial  ones  extending  along  the  limb,  more 
or  less  obliquely,  without  being  attached  to  the 
bone,  were  drawn  up  with  greater  force,  and  in  a 
greater  degree,  than  others,  which  are  deeply 
situated,  in  some  measure  parallel  to  the  axis  of  the 
femur,  and  fixed  to  this  bone  throughout  their 
whole  length.  The  retraction  begins  the  very 
instant  when  the  muscles  are  cut,  and  is  not  com- 
pleted till  a short  time  has  elapsed.  Hence  the 
effect  should  be  promoted,  and  be  as  perfect  as 
possible,  before  the  bone  is  sawn.  In  amputa- 
tion of  the  thigh,  M.  Louis  was  alwavs  desirous  of 
letting  the  muscles  contract  as  far  as  they  could ; 
and,  for  this  reason,  he  w?as  rather  averse  to  using 
the  tourniquet,  as  the  circular  pressure  of  this  in- 
strument in  some  measure  counteracted  what  he 
wished  to  take  place,  and  hence,  at  one  time,  he 
preferred  letting  an  assistant  make  pressure  on  the 
artery ; though  he  subsequently  expressed  his 
approbation  of  the  tourniquet  proposed  by  M. 
Pipelet  for  compressing  the  femoral  artery. 
(Mem.  de  VAcad.  de  Chir.  vol.  iv.  p.  60.  4to.) 
Actuated  by  such  principles,  Louis  practised 
a kind  of  double  incision  different  from  that  of 
Cheselden  and  Petit,  and  different  also  from  Alan- 
son’s  method,  which  I shall  hereafter  notice.  By 
the  first  stroke,  he  cut,  at  the  same  time,  both  the 
integuments  and  the  loose  superficial  muscles ; by 
the  second  he  divided  those  muscles  which  are 
deep,  and  closely  adherent  to  the  femur.  On  the 
first,  deep,  circular  cut  being  completed,  Louis 
used  to  remove  a band,  which  was  placed  round 
the  limb,  above  the  track  of  the  knife.  This  was 
taken  off,  in  order  to  allow  the  divided  muscles  to 
become  retracted  without  any  impediment.  He 
next  cut  the  deep  adherent  muscles,  on  a level 
with  the  surfaces  of  those  loose  ones,  which  had 
been  divided  in  the  first  incision,  and  which  had 
now  attained  their  utmost  state  of  retraction.  In 
this  way,  he  could  evidently  saw  the  bone  high 
up,  and  the  painful  dissection  of  the  skin  from  the 
muscles  was  avoided.  Louis  was  conscious  that 
there  was  more  necessity  for  saving  muscle  than 
skin ; and  he  knew  that,  when  an  incision  was  made 
at  once  down  to  the  bone,  the  retraction  of  the 
divided  muscles  always  left  the  edge  of  the  skin 
projecting  a considerable  way  beyond  them. 
Hence  he  deemed  the  plan  of  first  saving  a por- 
tion of  skin,  by  dissecting  it  from  the  muscles,  and 
turning  it  up,  quite  unnecessary.  As  the  bone 
should  always  be  sawn  rather  higher  than  the 
division  of  the  soft  parts,  Louis,  like  J.  L.  Petit, 
and  most  other  judicious  surgeons,  highly  approved 
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of  the  employment  of  a retractor.  He  was  likewise 
the  author  of  some  valuable  instructions  for  pre- 
venting the  protrusion  of  the  bone  after  the  oper- 
ation. (See  Mem.  de  l' Acad,  de  Chir.  t.  li.  p.  268 
— 410,  &c.  4to.)  The  impartial  reader,  who  takes 
the  trouble  to  read  the  remarks  on  amputation, 
published  by  this  greatest  of  all  the  French  surgeons 
of  the  last  century,  with  the  exception  perhaps  of 
J.  L.  Petit  and  Desault,  will  be  impressed  at  once 
with  the  force  and  perspicuity  of  his  matter,  and 
with  the  evident  propriety  of  a good  deal  of  the 
practice  inculcated.  Dupuytren  often  followed 
the  maxim  of  dividing  the  skin  and  loose  superficial 
muscles  together. 

In  England,  Cheselden,  and  not  J.  L.  Petit, 
is  regarded  as  the  surgeon  who  revived  Celsus’s 
method,  by  having  recourse  to  a double  incision  — 
that  is,  by  cutting  the  skin  and  cellular  substance 
first,  and  then,  by  dividing  the  muscles  down  to 
the  bone,  on  a level  with  the  edge  of  the  skin,  so 
that  the  bone  might  be  sawn  higher  up,  and  its  end 
be  more  completely  covered  with  skin.  Whether 
Cheselden  had  the  priority  in  this  improvement,  I 
cannot  presume  to  say  ; but  he  gave  an  account  of 
it  in  Gataker’s  translation  of  Le  Dran’s  treatise  on 
the  operations  as  early  as  1749,  which  was  long 
prior  to  the  appearance  of  Petit’s  posthumous 
writings ; and  Cheselden  further  mentions,  that, 
during  his  apprenticeship  to  Mr.  Fern,  he  had  com- 
municated to  that  gentleman  his  sentiments  about 
the  double  incision. 

In  order  to  hinder  the  stump  from  assuming  a 
pyramidal,  or  sugar-loaf  shape,  which  sometimes 
happened,  notwithstanding  every  improvement  hi- 
therto mentioned,  a circular  bandage  was  employed, 
which  acted  by  supporting  the  skin  and  muscles, 
and  preventing  their  retraction.  This  bandage, 
when  properly  applied,  from  the  upper  part  of  the 
limb  downward,  fulfilled  in  a certain  measure  the 
end  proposed,  though  many  stumps  yet  turned  out 
very  bad  ones.  Mr.  Sharp  was  induced,  therefore, 
to  revive  the  ancient  plan  of  bringing  the  edges  of 
the  skin  together  with  sutures;  but  the  pain  and 
other  inconveniences  of  this  method  were  such, 
that  it  was  never  extensively  adopted,  and  Mr. 
Sharp  himself  ultimately  abandoned  it.  The  cross 
bandage,  however,  which  he  used  to  put  over  the 
end  of  the  stump,  remains  partially  in  fashion  even 
at  the  present  day.  ( Treatise  on  the  Oper.  p.216.  ; 
Critical  Inquiry,  p.268.)  It  is  to  be  regretted, 
that  an  excellent  modern  surgeon,  the  late  Mr. 
Hey,  should  have  commended,  so  strongly  as  he 
has  done,  the  use  of  sutures,  in  bringing  together 
the  edges  of  the  wound  after  amputation.  ( Prac- 
tical Obs.  in  Surgery,  p.  534.  edit.  2.) 

The  inefficiency  of  the  method  of  Louis  for 
hindering  the  protrusion  of  the  bone  was  asserted 
by  Valentin,  who  thought  the  object  might  be 
better  attained  by  dividing  the  parts  while  they 
were  in  a state  of  tension ; for  which  purpose  he 
recommended  changing  the  posture  of  the  limb, 
according  to  the  parts  which  he  was  about  to  cut. 
( Recherches  Critiques  sur  la  Chirurgie  Moderne, 
8vo.  Amst.  1772.)  Valentin’s  proposal  seems 
never  to  have  excited  much  attention  ; whether 
on  account  of  its  inconvenience,  or  inefficacy, 
I know  not : certain  it  is,  many  cases  present 
themselves,  in  which  the  posture  of  a limb  abso- 
lutely cannot  be  changed  during  the  operation, 
owing  to  the  nature  of  the  disease,  or  cannot  be 
altered  without  extreme  agony. 
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About  the  middle  of  the  eighteenth  century,  arose 
the  celebrated  controversy  about  the  propriety  of 
amputation  in  general.  Several  surgeons  now 
began  to  be  convinced,  with  Le  Dran  and  Bagieu, 
that  the  operation  was  undertaken  on  too  light 
grounds  ; and,  in  particular,  that  many  bad  compli- 
cated fractures  might  be  cured  without  amputation. 
Such  was  the  doctrine  of  Boucher  (Mem.  de 
V Acad,  de  Chir.  t.ii.  p.  304.),  Gervaise  Anfangsgr. 
der  Wundarzn.  8vo.  Strasb.  1755),  and  Faure 
(Mem.  qui  out  concoura  pour  le  Prix  de  l' Acad,  de 
Chir.  vol.  i,  p.  100.).  The  latter,  especially,  urged 
the  prudence  of  delay,  in  gunshot  wounds,  and 
comminuted  injuries  of  the  bones.  But  the  writer 
who  at  this  time  made  the  greatest  noise  in  the 
world,  by  his  general  condemnation  of  amputation, 
was  Bilguer  (Diss.  de  Membrorum  Amputatione , 
8vo.  Hal.  1761),  whose  sentiments  received,  how- 
ever, a complete  refutation  from  his  own  contem- 
poraries, Pott  (Chir.  Works,  vol.  ii. ) , Morand 
(Opuscule  Chir.  t.  i.  p.  232.),  and  De  la  Martinere 
(Mem.  del’ Acad,  de  Chir.  vol.  iv.  p,  1.),  and  also 
from  later  writers,  to  whom  reference  will  be  made 
in  speaking  of  Gunshot  Wounds.  Even  Bilguer 
himself  was  compelled  to  admit  the  necessity  of 
amputation  in  cases  of  gangrene.  (Anweis.  fur 
die  Feldwunddrzen,  s.  170.) 

Bilguer’s  colleague,  the  celebrated  Schmucker, 
inclined  to  the  same  doctrines,  and  has  detailed 
several  cases,  where  limbs  were  not  only  shattered, 
but  actually  carried  away  by  balls,  yet  where  a 
cure  followed  without  amputation.  One  of  his 
maxims  was,  that  it  was  better  for  the  member  to 
be  taken  off  by  gunshot,  than  by  the  surgeon’s 
knife,  as  the  ball  operated  on  a healthy  subject, 
the  knife  on  a person  debilitated  by  an  hospital. 
(Chir.  Wahrn.  th.  ii.  s.  493.)  In  a later  valu- 
able essay  on  this  subject,  he  restricts  amputation 
to  shattered  limbs,  affected  with  gangrene.  Plis 
mode  of  operating  was  that  of  M.  Louis.  ILe  sanc- 
tioned joint-operations  at  the  hip  and  shoulder  ; 
but  condemned  those  of  the  knee  and  elbow,  as 
never  answering.  (Verm.  Schrift.  th.  i.  s. 3.) 

Soon  after  the  middle  of  the  last  century,  the 
practice  of  amputating  at  the  joints  began  to  excite 
increased  attention  ; but,  as  this  is  a topic  to  which 
I must  presently  return,  it  is  unnecessary  now  to 
dwell  upon  it.  The  writings  of  Puthod,  Wohler, 
Brasdor,  Baibet,  Sabatier,  Park,  Moreau,  and 
Vermandois,  in  relation  to  this  subject,  deserve 
particular  notice. 

In  now  come  to  Mr.  Alanson,  whose  name  is  as 
conspicuous  in  the  history  of  amputation  as  that 
of  any  surgeon  yet  mentioned.  His  chief  objects 
were  to  hinder  a protrusion  of  the  bone,  and  pro- 
mote union  by  the  first  intention.  He  rejected 
the  band,  which  was  formerly  put  round  the  limb 
for  the  guidance  of  the  knife,  as  altogether  useless, 
and  an  impediment  to  the  quick  performance  of 
the  circular  incision  through  the  skin.  When  the 
tourniquet  had  been  applied,  an  assistant  grasped 
the  integuments  with  both  hands,  and  drew  them 
and  the  muscles  firmly  upwards.  The  operator 
then  fixed  his  eye  upon  the  proper  part  where  he 
was  to  begin  the  incision,  which  was  made  with 
considerable  facility  and  dispatch,  the  knife  passing 
with  greater  quickness  in  consequence  of  the  tense 
state  of  the  integuments. 

After  the  incision  through  the  skin  had  been 
made,  the  assistant  still  continued  a steady  support 
! of  the  parts,  while  Mr.  Alanson  separated  the  cel- 
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lular  and  ligamentous  attachments  with  the  point 
of  his  knife,  till  as  much  skin  had  been  drawn  up 
as  would,  with  the  muscles,  divided  in  the  par- 
ticular way  hereafter  recommended,  fully  cover 
the  whole  surface  of  the  wound.  Then,  instead 
of  applying  the  knife  close  to  the  edge  of  the  in- 
teguments, and  dividing  the  muscles  in  a circular 
perpendicular  manner  down  to  the  bone,  Mr. 
Alanson  proceeded  as  follows  : — When  operating 
upon  the  thigh,  and  standing  on  the  outside  of  the 
limb,  he  applied  the  edge  of  his  knife  under  the 
edge  of  the  supported  integuments,  upon  the  inner 
margin  of  the  vastus  internus  muscle,  and  cut  ob- 
liquely through  that  and  the  adjacent  muscles,  up- 
wards as  to  the  limb  and  down  to  the  bone,  so  as 
to  lay  it  bare  about  three  or  four  finger-breadths 
higher  than  is  usually  done  by  the  common  per- 
pendicular circular  incision.  He  now  drew  the 
knife  towards  himself;  then  keeping  its  point  upon 
the  bone,  and  the  edge  in  the  same  oblique  line 
already  pointed  out  for  the  former  incision,  he 
divided  the  rest  of  the  muscles  in  that  direction 
all  round  the  limb ; the  point  of  the  knife  being 
in  contact  with,  and  revolving  round  the  bone 
through  the  whole  of  the  division. 

According  to  Mr.  Alanson,  the  speedy  execution 
of  the  above-directed  incision  will,  be  much  expe- 
dited by  one  assistant  continuing  a firm  and  steady 
elevation  of  the  parts,  and  another  taking  care  to 
keep  the  skin  from  being  wounded,  as  the  knife 
goes  through  the  muscles,  at  the  under  part  of  the 
limb.  Mr.  Alanson  censures  the  old  method  of 
depriving  the  bone  of  its  periosteum  to  a consider- 
able extent,  above  and  below  the  part  where  the 
saw  is  to  pass,  not  only  as  creating  unnecessary 
delay,  but,  since  the  periosteum  serves  to  support 
the  vessels  in  their  passage  to  the  bone,  as  apt  to 
produce  exfoliations  above  the  part  where  the 
bone  is  to  be  divided,  with  the  saw.  Instead  of 
this  practice,  he  recommends  first  the  application 
of  the  retractor,  as  advised  by  Gooch  and  Brom- 
field  ; and  then  denuding  the  bone  at  the  part 
where  the  saw  is  to  pass,  whereby  the  bone  may 
be  sawn  off  higher  than  is  usually  practised ; a 
material  object  in  hindering  a projection  of  the 
bone,  and  forming  a small  cicatrix. 

If  the  flesh  of  a stump,  formed  in  the  thigh, 
agreeably  to  the  foregoing  plan,  be  gently  brought 
forward  after  the  operation,  and  the  surface  of  the 
wound  be  then  viewed,  it  may  be  said  to  resemble 
in  some  degree  a conical  cavity,  the  apex  of  which 
is  the  extremity  of  the  bone ; and  the  parts,  thus 
divided,  Mr.  Alanson  thought  the  best  calculated 
to  prevent  a sugar-loaf  stump. 

The  part  where  the  bone  is  to  be  laid  bare, 
whether  two,  three,  or  four  finger-breadths  higher 
than  the  edge  of  the  retracted  integuments  ; or,  in 
other  words,  the  quantity  of  muscular  substance 
to  be  taken  out,  in  making  the  double  incision  ; 
must  be  regulated  by  considering  the  length  of 
the  limb,  and  the  quantity  of  skin  that  has  been 
previously  saved  by  dividing  the  membranous 
attachments.  The  quantity  of  skin  saved,  and 
muscular  substance  taken  out,  must  be  in  such 
exact  proportion  to  each  other,  that  the  whole 
surface  of  the  wound  will  afterwards  be  easily 
covered,  and  the  limb  not  more  shortened  than  is 
necessary  to  obtain  this  end. 

After  the  removal  of  the  limb,  Air.  Alanson 
drew  each  bleeding  artery  gently  out  with  the 
tenaculum,  and  tied  it  as  nakedly  as  possible,  with 


a common  slender  ligature.  When  the  large  ves- 
sels had  been  tied,  the  tourniquet  was  immediately 
slackened,  and  the  wound  well  cleaned,  in  order 
to  detect  any  vessel,  that  might  otherwise  have 
remained  concealed  with  its  orifice  blocked  up 
with  coagulated  blood  ; and  before  the  wound  was 
dressed,  its  whole  surface  was  examined  with  the 
greatest  accuracy  ; by  which  means  Air.  Alanson 
frequently  observed  a pulsation,  where  no  hemor- 
rhage previously  appeared,  and  turned  out  a small 
clot  of  blood  from  within  the  orifice  of  a consider- 
able artery.  He  is  very  particular  in  recommending 
every  vessel  to  be  secured  that  is  likely  to  bleed 
on  the  attack  of  the  symptomatic  fever ; for,  besides 
the  fatigue  and  pain,  to  which  such  an  accident 
immediately  exposes  the  patient,  it  seriously  inter- 
rupts the  desired  union  of  the  wound.  He  used 
always  to  cleanse  the  whole  surface  of  the  wound 
well  with  a sponge  and  warm  water,  as  he  rightly 
thought  that  the  lodgment  of  any  coagulated  blood 
would  be  a considerable  obstruction  to  the  quick 
union  of  the  parts. 

The  skin  and  muscles  were  now  gently  brought 
forwards  ; a flannel  roller  was  put  around  the  body, 
and  carried  two  or  three  times  rather  tightly  round 
the  upper  part  of  the  thigh,  as  at  this  point  it  was 
intended  to  form  wdrat  Air.  Alanson  called  a suffi- 
cient basis,  which  materially  added  to  the  support 
of  the  skin  and  muscles.  The  roller  was  then  car- 
ried down  in  a circular  direction  to  the  extremity 
of  the  stump,  not  so  fight  as  to  press  rudely  or 
forcibly,  but  so  as  to  give  an  easy  support  to  the 
parts. 

She  skin  and  muscles  were  now  placed  over 
the  bone  in  such  a direction  that  the  wound  ap- 
peared only  as  a line  across  the  face  of  the  stump, 
with  the  angles  at  each  side ; from  which  points 
the  ligatures  were  left  out,  as  their  vicinity  to 
either  angle  might  direct.  The  skin  was  easily 
secured  in  this  posture  by  long  slips  of  linen  or 
lint  of  the  breadth  of  about  two  fingers,  spread 
with  cerate,  or  any  cooling  ointment.  If  the  skin 
did  not  easily  meet,  strips  of  sticking-plaster  were 
preferred.  These  were  applied  from  below  up- 
wards, across  the  face  of  the  stump,  and  over 
them  a soft  tow-pledget  and  compress  of  linen  ; 
the  whole  being  retained  with  the  many-tailed 
bandage,  and  two  tails  placed  perpendicularly,  in 
order  to  retain  the  dressings  upon  the  face  of  the 
stump. 

Mr.  Alanson  censured  the  plan  of  raising  the 
end  of  the  stump  far  from  the  surface  of  the  bed 
with  pillows,  as  the  posterior  muscles  were  re- 
tracted by  it  ; and  he  considered  it  best  to  raise 
the  stump  only  about  a half  hand’s  breadth  from 
the  surface  of  the  bed,  by  which  means  the  mus- 
cles were  put  in  an  easy  1'elaxed  position.  The 
many-tailed  bandage  Air.  Alanson  found  much 
more  convenient  than  the  woollen  cap,  frequently 
used  in  former  times  to  support  the  dressings  : and 
he  observes,  that,  though  this  seems  well  cal- 
culated to  answer  that  purpose,  yet,  if  be  not  put 
on  with  particular  care,  the  skin  is  liable  to  be 
drawn  backwards  from  the  face  of  the  stump  ; 
nor  can  the  wound  be  dressed  without  first  lifting 
up  the  stump  to  remove  the  cap.  (See  Alanson’ & 
Practical  Obs.  on  Amputation,  8vo.  Bond.  1779.) 

The  chief  peculiarity  in  Alanson’s  method  of 
operating,  namely,  the  mode  in  which  he  recom- 
mends the  oblique  division  of  the  muscles  to  be 
performed,  did  not,  however,  meet  with  universal 
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approbation  ; and  his  extensive  dissection  of  the 
skin  from  the  muscles  was  complained  of,  as  ex- 
cessively painful.  The  formation  of  a conical 
wound,  by  following  Alanson’s  directions,  was  re- 
garded by  several  as  impracticable.  (See  Marten’s 
Paradoxieen,  b.  i.  s.  88.  ; Loeffler,  Beytrage,  i. 
No.  7. ; Wardenburg.  BrieJ'e  eines  Arztes,  2 b. 
p.  20.  ; Richter,  Anfangsgr.  vol.  vii.  ; Graefe, 
Normew,  tfc.  p.  8. ; Hey,  Pract.  Obs .)  In  my 
opinion,  there  can  be  no  doubt  of  the  truth  of 
some  of  the  criticisms  made  by  these,  and  some 
other  writers,  on  the  impossibility  of  making  a 
wound,  with  a regular  conical  cavity,  by  observing 
the  directions  given  by  Alanson ; for  if  the  knife 
be  carried  round  the  member  with  its  edge  turned 
obliquely  upwards  towards  the  bone,  it  will  pass 
spirally,  and,  of  course,  the  end  of  the  incision 
will  be  considerably  higher  than  the  beginning. 
But,  though  Alanson  probably  never  did  himself 
exactly  what  he  has  stated,  I am  sure  that  his  pro- 
position of  making  an  oblique  division  of  the  mus- 
cles all  round  the  member  has  been  the  source  of 
great  improvement  in  amputations  in  general.  It 
is  true  that  surgeons  do  not  actually  perform  the 
oblique  incision  all  round  the  limb  by  one  stroke, 
or  revolution  of  the  knife  round  the  bone,  as  Alan- 
son says  that  he  did  ; but  they  accomplish  their 
purpose  by  repeated,  distinct,  and  suitable  appli- 
cations of  the  edge  of  the  instrument  turned  ob- 
liquely upwards  towards  the  bone,  or  bones. 

Amongst  others,  Mynors  found  fault  with  some 
of  Alanson’s  instructions,  and  thought  every  de- 
sideratum might  be  more  certainly  attained  by 
saving  skin  enough,  and  then  cutting  through  the 
muscles.  The  first  incision,  however,  he  directed 
obliquely  upwards  through  the  integuments,  while 
they  were  drawn  up  by  an  assistant,  and  he  then 
cut  down  to  the  bone.  (Pract.  Thoughts  on  Am- 
putation, 8vo.  Birming.  1783.) 

The  removal  of  limbs  without  bloodshed,  pro- 
posed by  Guido  di  Cauliaco  in  the  14th  century, 
met  with  modern  defenders  in  J.  Wrabetz  and 
W.  G.  Plouquet.  J.  Wrabetz,  with  a ligature 
which  was  daily  made  tighter,  took  off  an  arm 
above  the  elbow.  Into  the  fissure  he  sprinkled  a 
styptic  powder.  On  the  fourth  day  the  flesh  was 
severed  down  to  the  bone,  which  was  sawn  through. 
( Geschichte  eines  ohne  Messer  abgesetzen  Ober- 
arms,  8vo.  Freyb.  1782.)  Plouquet  thought  the 
plan  suited  to  emaciated  timid  subjects  ; but  not 
well  adapted  to  the  leg  or  fore-arm.  ( Von  der 
TJnblutigen  Abnehmung  der  Glieder,  8vo.  Tub. 
1786.)  The  only  exemplification  of  the  practice 
of  taking  off  limbs  without  bloodshed  in  modern 
practice,  is  sometimes  afforded  in  chronic  mortifi- 
cation, where,  after  the  separation  of  the  dead  from 
the  living  parts  down  to  the  bone  by  Nature  her- 
self, the  surgeon  saws  through  the  exposed  bone. 
In  the  Noi'th  London  Hospital,  an  upper  extremity, 
attacked  with  chronic  mortification,  was  thus  re- 
moved by  Mr.  Liston,  a little  below  the  axilla, 
and  the  patient,  a very  old  woman,  recovered. 

Some  modes  of  performing  flap-amputations, 
and,  in  particular,  the  suggestions  and  improve- 
ments made  by  Hey,  Chopart,  Dupuytren,  Larrey, 
Lisfranc,  Liston,  and  other  modern  practitioners, 
will  be  noticed  in  the  description  of  the  amputation 
of  particular  members.  In  the  mean  time,  I shall 
conclude  this  section  with  mentioning  the  laudable 
attempts,  made  at  different  periods,  to  render  the 
patient  less  sensible  of  the  agony  produced  by  the 


removal  of  a limb.  Theodoricus  administered  for 
this  purpose  opium  and  hemlock,  and,  though  he 
was  imitated  by  many  of  the  ancient  surgeons, 
few  moderns  have  deemed  the  practice  worthy  of 
being  continued.  The  inhalation  of  stupefying  gas 
has  been  tried,  and  so  has  magnetism.  M.  J.  Clo- 
quet, by  some  preparatory  means  not  specified  by 
Velpeau,  brought  a patient  into  a condition  in 
which  the  removal  of  the  breast  was  accomplished 
without  her  having  been  aware  of  it.  (See  Velpeau, 
Nouv.  Ele?n.  de  Med.  Oper.  t.  i.  p.297.)  Guido 
made  the  experiment  of  benumbing  the  parts  with 
a tight  ligature  ; but  a machine,  devised  a few 
years  ago  in  England,  expressly  for  the  object 
of  stupefying  the  nerves  of  a limb  previously  to 
amputation,  seems  freer  from  danger  than  some 
of  the  means  adopted  to  bring  the  patient  into  a 
stupefied  state.  (See  J.  Moore’s  Method  of  pre- 
venting or  diminishing  Pain  in  several  Operations 
of  Surgery , 8vo.  Lond.  1784.)-  The  great  reason 
of  the  latter  plan  being  given  up  is,  that  some  pa- 
tients have  made  more  complaint  of  the  sufferings 
occasioned  by  the  process  of  dulling  the  sensibility 
of  the  nerves,  than  of  the  agony  of  amputation 
itself,  without  any  such  expedient.  Yet  daily 
experience  proves  that  the  pressure,  caused  on 
the  sciatic  nerve  by  sitting  with  the  pelvis  in  a 
certain  position,  will  completely  benumb  the  foot 
and  leg,  and  this  with  such  an  absence  of  pain, 
that  the  person  so  affected  is  actually  unaware  of 
his  foot  being  asleep,  as  it  is  termed,  until  he  tries 
to  walk. 

Amputation  of  tiie  Thigh. 

The  thigh  ought  always  to  be  amputated  as  low 
as  the  disease  will  allow  ; so  that  as  little  of  the 
limb  may  be  cut  off  as  possible,  the  pain  may  not 
be  greater  than  necessary,  the  surface  of  the  wound 
have  less  extent  than  would  otherwise  happen,  and 
the  preserved  portion  of  the  limb  greater  power  in 
proportion  to  its  length.  The  longer  it  is,  the 
better  also  will  it  be  adapted  to  any  artificial  means 
to  enable  the  patient  to  walk.  ( Sabatier , Med. 
Obs.  p.  350.  t.  iii.  ed.  2.)  The  patient  is  to  be 
placed  on  a firm  table,  with  his  back  properly 
supported  by  pillows  and  assistants,  who  are  also 
to  hold  his  hands,  and  keep  him  from  moving  too 
much  during  the  operation.  The  ankle  of  the 
sound  limb  may  be  fastened,  by  means  of  a strong 
band  or  garter,  to  the  nearest  leg  of  the  table. 

Here,  however,  through  an  imprudent  solicitude 
to  obtain  the  above  advantages,  let  not  the  surgeon 
ever  be  unmindful  of  the  great  axiom  in  surgical 
operations,  that  all  the  diseased  parts  should  be 
removed  ; and  let  him  be  assured  of  the  truth  of 
what  Graefe  inculcates,  that  it  is  more  pardonable 
to  cut  away  too  much  than  too  little.  ( Normen 
fur  die  Absosung  grosserer  Gliedm.  p.  60.)  At  the 
same  time,  I do  not  agree  with  some  modern 
writers,  who  deem  it  necessary  to  amputate  beyond 
the  limits  of  every  abscess  and  sinus  which  may 
extend  very  far  above  a diseased  joint  or  com- 
pound fracture.  Many  of  these  suppurations  are 
only  like  ordinary  abscesses,  and  finally  get  well, 
after  the  main  disease  or  injury  is  removed,  as  I 
have  often  seen.  Were  it  an  invariable  rule  to 
cut  off  a limb  above  every  collection  of  matter, 
sometimes  five  or  six  inches  more  of  the  thiadi 
would  be  sacrificed  than  circumstances  absolutely 
demanded,  and  the  greater  danger  of  a high,  than 
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a low  operation,  would  be  encountered.  However, 
in  all  cases  where  the  bone  is  suspected  to  be  un- 
sound, or  the  muscles  are  affected  with  the  morbid 
changes  peculiar  to  fungus  haematodes  or  other 
incurable  diseases,  the  operation  should  be  prac- 
tised sufficiently  high  to  take  away  all  the  distem- 
pered parts.  In  secondary  amputations,  where 
there  has  been  much  suppuration  in  the  limb,  and 
a sinus  runs  up,  Mr.  Guthrie  says,  that  it  the  sinus 
extend  only  a short  way  between  the  muscles,  the 
membrane  lining  it  may  be  dissected  out ; but,  if 
the  matter  has  lain  upon  the  bone,  this  will  have 
become  diseased,  and  amputation  should  be  prac- 
tised high  enough  to  remove  the  affected  part  of  it. 
(0?r  Gunshot  Wounds,  p.  87.) 

Many  writers  disapprove  of  amputating  too 
close  to  the  knee  ( Graefe , Op.  cit.  p.  60.)  ; and 
Langenbeck  urges  one  objection  to  it,  not  specified 
by  any  other  author,  viz.  that,  if  the  operation  be 
done  lower  down  than  two  hand-breadths  above 
the  knee,  the  femoral  artery  shrinks  into  the  apo- 
neurotic sheath,  which  it  here  receives  from  the 
vastus  internus  and  triceps,  and  cannot  be  drawn 
out  with  the  forceps,  so  as  to  be  separately  tied, 
without  first  slitting  up  that  sheath.  Hence,  he 
recommends  cutting  through  the  muscles  at  the 
distance  above  the  knee  already  mentioned.  (Bibl. 
fur  die  Chir . b.  i.  p.  571.  12mo.  Gott.  1806.) 
But,  when  I come  to  look  at  the  breadth  of  two 
adult  hands,  and  see  how  much  of  the  limb  would 
be  sacrificed,  at  all  events,  only  to  save  a little 
trouble,  I cannot  bring  my  mind  to  concur  with 
Langenbeck,  ■ — the  remedy  being  worse  than  the 
alleged  evil.  In  general,  the  disease  obliges  the 
surgeon  to  begin  the  incisions  two  or  three  inches 
above  the  patella,  and,  as  Velpeau  remarks,  Lan- 
genbeck’s  direction  is  superfluous.  ( Nouv . Elem. 
de  Med.  Oper.  t.  i.  504.) 

The  next  thing  is  the  application  of  the  tourni- 
quet. (See  Tourniquet.)  The  path  should  be 
placed  exactly  over  the  femoral  artery,  in  as  high 
a situation  as  can  be  conveniently  done.  When 
the  thigh  is  to  be  amputated  high  up,  it  is  better 
to  let  an  assistant  compress  the  femoral  artery  in 
the  groin  with  his  thumb,  or  any  commodious 
instrument,  furnished  with  a round  blunt  end, 
calculated  for  making  direct  pressure  on  the  vessel 
without  injuring  the  integuments.  Some  authors, 
indeed,  give  a general  preference  to  this  method, 
whether  the  thigh  be  amputated  high  up  or  low 
down.  (Paroisse,  Opuscules  de  Chir.~p.lS8. ; Brun- 
ninghausen,  Erfahr.  uber  die  Amp.  p.  273.  ; Lan- 
genbeck, Bibl.  Chir.  p.  564. ; Liston,  Obs.  in  Ed. 
Med.andSurg.  Journ.  vol.  xx.  p.43.,  and  Elements, 
partiii.  p.  362.)  Were  the  patient,  however,  in  a 
debilitated  state,  and  unable  to  bear  loss  of  blood, 
as  there  might,  in  this  way,  be  considerable  bleed- 
ing, by  reason  of  the  anastomoses  with  the  branches 
of  the  internal  iliac  artery,  I should  feel  disposed 
to  employ  the  tourniquet  whenever  circumstances 
would  conveniently  admit  of  its  application.  In 
amputations  of  the  thigh,  the  great  objection  to 
the  use  of  this  instrument  is,  that  it  impedes  the 
free  and  immediate  retraction  of  the  loose  muscles 
after  they  have  been  cut;  the  consequence  of  which 
is,  that  the  surgeon  cannot  divide  so  high,  as  he 
otherwise  could  do,  the  deeper  muscles,  which  are 
more  fixed  and  attached  to  the  bone.  Yet,  in 
order  to  have  the  bone  well  covered  with  flesh, 
and  no.  danger  of  a sugar-loaf  stump,  the  latter 
object  is  one  of  vast  importance.  Perhaps  the 


best  general  rule  is,  to  abandon  the  application  of 
the  tourniquet  in  amputations  performed  as  high  as 
the  middle  of  the  thigh,  except  where  the  patient  is 
remarkably  weak,  so  that  he  cannot  bear  the 
smallest  loss  of  blood,  and  no  steady  intelligent 
assistant  is  at  hand,  to  whom  the  compression  of 
the  artery  in  the  groin  can  be  prudently  confided. 

Whether  the  right  or  left  thigh  is  to  be  removed, 
it  is  customary,  in  England,  for  the  operator  to 
stand  on  the  patient’s  right  side.  In  France,  the 
surgeon  places  himself  on  the  outer  side  for  either 
limb,  which  plan,  when  the  left  limb  is  to  be  re- 
moved, leaves  the  duty  of  drawing  up  the  skin 
and  muscles  entirely  to  the  assistant.  ( Velpeau , 
Nouv.  Elem.  8vo.  t.  i.  p.  507.)  The  great  ad- 
vantage of  the  other  method  seems  to  be,  that  the 
surgeon’s  left  hand  can  be  thus  more  conveniently 
and  quickly  brought  into  use,  than  if  he  were 
always  to  stand  on  the  same  side  as  the  limb  he  is 
about  to  amputate.  This  seems  to  be  the  only 
assignable  reason  for  this  habit ; for,  when  the  left 
thigh  is  to  be  amputated,  it  is  certainly  some  in- 
convenience to  have  the  light  limb  between  the 
operator  and  the  one  that  is  to  be  removed.  But 
this  is  found  less  disadvantageous  than  not  having 
the  left  hand  next  the  wound. 

Mr.  Guthrie,  in  speaking  of  amputations  on  the 
two  lower  thirds  of  the  thigh,  observes,  that  “ in 
these  cases  the  tourniquet  should  be  used  ; ” but  in 
operations  high  up  the  thigh,  he  joins  all  other 
surgeons  in  recommending  the  inguinal  artery  to 
be  compressed  against  the  os  pubis.  ( On  Gunshot 
Wounds,  p.  202.)  The  utility  of  slackening  the 
tourniquet  completely,  however,  as  soon  as  the 
principal  vessels  are  secured, — a piece  of  advice  de- 
livered by  this  excellent  surgeon, — I presume,  can- 
not be  right  on  the  ground  which  he  specifies,  viz. 
the  impediment  made  by  the  strap  of  the  instru- 
ment to  the  retraction  of  the  muscles,  and  the  con- 
sequent difficulty,  in  high  operations,  of  sawing  the 
bone,  because  in  common  practice  the  bone  is 
always  sawn  before  any  of  the  vessels  are  secured  ; 
and  loosening  the  tourniquet  entirely,  while  any 
arterial  branches  still  require  the  ligature,  must 
generally  be  objectionable,  if  loss  of  blood  be  a 
disadvantage.  In  flap-amputations,  high  up  the 
limb,  indeed,  where  the  arteries  are  sometimes 
tied,  before  the  division  of  the  bone,  the  employ- 
ment of  a tourniquet  at  all  is  quite  out  of  the 
question. 

We  know  that  it  was  an  opinion  of  the  late  Mr. 
J.  Bell,  that  the  flow  of  blood  through  a large 
artery  could  not  be  completely  stopped  by  pres- 
sure ; and  the  late  Mr.  Hey  adopted  a similar  no- 
tion, in  consequence  of  seeing  a case  in  which  the 
application  of  two  tourniquets  to  the  thigh  did  not 
restrain  the  hemorrhage  from  a fungus  haematodes 
of  the  limb.  He  says,  the  pressure  of  the  tour- 
niquet does  not  completely  obstruct  the  passage  of 
blood  in  the  arteries;  it  only  diminishes  so  much 
of  the  force  of  the  current  as  to  enable  the  vessels, 
in  a sound  state,  to  exert  their  natural  contractile 
power  so  effectually  as  to  prevent  hemorrhage. 
(See  Hey’s  Pract.  Ob.  p.257,258.  ed.  2.)  Of 
the  inaccuracy  of  this  doctrine,  no  man  can  doubt 
who  sees  the  femoral  artery  with  its  open  mouth 
on  the  face  of  a stump  not  bleeding,  while  the 
tourniquet  is  tight,  or  skilful  pressure  is  kept  up, 
but  throwing  out  its  blood  to  a great  distance  the 
instant  the  pressure  is  discontinued.  Nor,  1 ap- 
prehend, can  any  surgeon,  who  has  amputated  at 
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the  shoulder,  and  seen  how  completely  pressure 
commands  the  flow  of  blood  through  the  open- 
mouthed  axillary  artery,  join  in  the  sentiment  of 
John  Bell  and  Hey  upon  this  particular  point. 
Here  I can  speak  with  confidence,  because  1 have 
myself  amputated  at  the  shoulder,  and  assisted  at 
this  operation  several  times,  and  found  the  state- 
ments of  the  preceding  writers  perfectly  and  clearly 
contradicted.  W ere  any  further  testimony  required, 

1 might  cite  that  of  Dr.  Hennen,  who  mentions, 
amongst  other  facts,  that  in  a shoulder-joint  case, 
operated  upon  by  Air.  Dease,  the  amount  of  blood, 
lost  from  the  principal  artery,  was  no  more  than 
the  quantity  contained  between  the  point  of  pres- 
sure and  the  point  of  incision  through  the  vessels. 

( Principles  of  Military  Surgery,  p.  257.  ed.  2.) 
The  same  fact  presented  itself  in  the  example, 
where  I assisted  Dr.  Blicke  in  private  practice. 

Air.  Liston  confirms  the  preceding  statement, 
observing  that  pressure  complete  enough  not  only 
to  stop  the  pulsation  of  an  artery  in  a limb,  but 
also  to  arrest  completely  the  flow  of  blood,  can 
be  easily  applied  by  means  of  the  fingers  only  : 
and,  in  order  to  prove  the  correctness  of  this  re- 
mark, he  has  repeatedly,  when  no  proper  assistant 
was  at  hand,  compressed  both  the  femoral  and 
humeral  arteries  with  the  fingers  of  one  hand, 
whilst,  with  the  other  hand,  he  removed  the  limb  ; 
and  this,  as  he  affirms,  with  the  loss  of  much  less 
blood  than  if  he  had  followed  the  ordinary  mode. 
His  common  practice  is  to  let  the  pressure  be 
made  by  an  assistant ; and,  in  one  place,  he  de- 
clares, that  he  would  rather  trust  to  no  very  effi- 
cient assistant  than  put  on  a tourniquet.  The 
ease  with  which  the  flow  of  blood  through  the 
largest  arteries  is  commanded  by  manual  pressure, 
is  a fact  likewise  attested  by  Dupuytren,  who  only 
employed  the  instrument,  which  he  terms  the 
compressor,  in  a few  special  cases.  (S ee  Legons 
Orates,  Ac.  t. iv.  p.  377.;  Elements,  partiii.  p.361.; 
and  Ed.  Med.  and  Surg.  Jour.  vol.  xx.  p.  44.)  The 
following  passage  explains  Air.  Liston’s  views  of  this 
subject:  “ In  all  cases,  and  in  all  situations  and 
circumstances,  hemorrhage  can  be  restrained  during 
the  completion  of  the  incisions,  and  during  the 
employment  of  means  to  close  the  cut  ends  of  the 
vessels,  by  means  of  very  slight,  but  exact  pres- 
sure on  the  trunk  of  the  principal  vessel.  (See 
also  Dupuytren,  Legons  Orales  de  Clinique  Chir. 
t.  iv.  p.  382.)  The  point  at  which  this  should  be 
applied  should  be  at  as  short  a distance  as  possible 
above  the  place  of  the  incision,  and  at  the  same 
time  above  the  origin  of  any  branches  which  must  be 
cut.  Not  the  slightest  pressure  should  be  made 
until  the  instant  when  the  incisions  are  about  to  be 
commenced,  so  that  no  venous  congestion  may 
take  place  in  the  limb.  All  the  blood  in  the  limb 
below  the  incisions  must  necessarily  be  lost.  The 
veins  are  more  easily  compressed  than  the  arteries ; 
and  pressure  made  a short  time  before  the  oper- 
ation may  arrest  the  return  of  blood,  whilst  it  may 
not  stop  its  influx.  Thus  engorgement  of  the 
lower  part  of  the  limb  is  produced,  and  the  quan- 
tity of  blood  that  must  be  lost  is  increased.  For 
a similar  reason,  pressure  sufficiently  firm  to  stop 
arterial  hemorrhage,  is  to  be  continued  till  the 
principal  branches  are  tied,  and  then  entirely  re- 
moved ; for  the  continuance  of  even  slight  pres- 
sure will  increase  the  flow  of  blood  from  the  sur- 
face of  the  stump  — blood  flowing  in,  and  being 
arrested  in  its  venous  return,  trickles  out  through 


the  open  ends  of  the  veins.  If  a circular  band 
be  used  for  the  compression,  such  as  the  screw- 
tourniquet,  it  should  be  put  on  quickly,  screwed 
up  at  once,  and  then  the  incisions  should  not  be  de- 
layed one  instant.”  The  doctrines  and  practice  of 
Baron  Dupuytren,  I will  notice  in  the  article 
Hemorrhage.  Baron  Dupuytren  did  not  employ 
the  common  tourniquet,  nor  any  kind  of  compress 
furnished  with  a handle  (see  Legons  Orales  de 
Clinique  Chir.  t.  iv.  p.  298.)  ; he  sometimes 
availed  himself  of  an  instrument  which  he  termed  a 
compressor,  and  which  makes  pressure  only  on  two 
opposite  points  of  the  limb.  (See  Legons  Orales, 
Sgc.  t.  iv.  p.  386.) 

If,  then,  the  flow  of  blood  through  an  artery 
can  easily  be  commanded  by  pressure,  how  are  we 
to  explain  the  occasional  continuance  of  bleeding, 
notwithstanding  the  pressure  of  one,  or  even  two, 
tourniquets?  Without  doubt,  by  the  fact  that  the 
pads  of  these  instruments,  when  not  duly  arranged, 
do  more  harm  than  good,  by  raising  the  band  off 
the  vessel ; and  perhaps,  also,  in  Air.  Hey’s  exam- 
ple, by  the  additional  consideration,  that  tumours 
of  the  fungus  hsematodes  kind  include  a large 
quantity  of  blood,  and  will  bleed  profusely,  and 
for  a considerable  time  after  the  main  supply  of 
blood  to  them  is  cut  off.  The  same  thing  happens 
in  the  disease  called  aneurism  by  anastomosis,  as 
I have  had  several  opportunities  of  witnessing,  but 
in  no  instance  more  strikingly  than  in  one,  where, 
some  time  after  Air.  Hodgson  had  tied  the  radial  and 
ulnar  arteries,  Air.  Lawrence  divided  every  part 
of  the  finger,  excepting  the  tendons  and  bone,  and 
yet  a considerable  bleeding  went  on  from  the  fur- 
ther side  of  the  wound.  (See  Med.  Chir.  Trans. 
vol.ix.  p.  216.) 

The  application  of  the  tourniquet  is  generally 
left  too  much  to  assistants ; but,  so  far  as  my 
judgment  extends,  no  operator  is  justified  in  com- 
mencing his  incisions  before  he  has  examined,  and 
fully  satisfied  himself  that  the  instrument  is  cor- 
rectly applied.  Air.  Guthrie  candidly  tells  us, 
that  he  once  lost  an  officer,  in  consequence  of  he- 
morrhage during  the  operation,  although  the  tour- 
niquet was  in  the  charge  of  a surgeon  of  ability  ; 
and  the  advice  with  which  he  follows  this  state- 
ment is  worth  recollecting : “ In  a case  of  this 
kind,  where  it  (the  tourniquet)  is  found  of  little 
benefit,  the  surgeon  should  not  continue  twisting 
and  turning  it,  whilst  his  patient  is  bleeding,  but 
quit  it  altogether,  and  compress  the  artery  against 
the  pubes.”  This  maxim  cannot  be  too  highly 
commended. 

The  shape  and  size  of  the  pad  of  the  tourniquet 
are  matters  of  importance.  At  St.  Bartholomew’??, 
the  pads  employed  in  my  time  were  very  firm, 
being  composed  of  wood,  or  cork  covered  with 
leather,  and  rather  thicker  than  the  thumb,  the 
upper  surface  being  flat,  and  the  lower,  which  was 
put  against  the  thigh,  being  convex.  They  were 
about  an  inch  and  a half  in  length.  Such  pads 
answered  extremely  well,  as  I can  affirm  from  the 
observation  of  some  hundreds  of  amputations  in 
that  hospital.  A common  fault  formerly  was  the 
employment  of  pads  which  were  too  large,  and 
soft,  and  not  judiciously  shaped.  As  Air.  A.  C. 
Hutchison  remarks,  the  principal  objection  to  a 
large  pad  is,  that  the  band  of  the  tourniquet  is  so 
much  raised  by  it,  that  a considerable  space  is  left 
on  each  side  of  it,  where  no  compression  is  made 
on  the  limb,  however  closely  the  instrument  may 
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be  screwed,  and  thus  there  will  be  a risk  of  he- 
morrhage from  such  vessels  as  happen  to  be  in 
these  situations.  The  same  gentleman  uses  a pad. 
which  is  not  thicker  than  a finger,  and  places  it 
obliquely  over  the  artery,  so  as  to  preclude  the 
possibility  of  displacement.  (Tract.  Obs.  in  Sur- 
gery,]}.21 — 23.)  Mr.  Guthrie  says,  “the  pad 
should  be  firm  and  rather  narrow,  and  carefully 
held  directly  over  the  artery,  whilst  the  ends  of 
the  bandage,  in  which  it  is  contained,  are  pinned 
on  the  thigh.  The  strap  of  the  tourniquet  is  then 
to  be  put  round  the  limb,  the  instrument  itself  being 
directly  over  the  pad,  with  the  screw  entirely  free. 
The  strap  is  then  to  be  drawn  tight,  and  buckled 
on  the  outside  so  as  to  prevent  its  slipping,  and 
not  interfere  with  the  screw,  which  is  to  be  turned 
until  the  pressure  is  sufficiently  forcible  to  stop  the 
circulation.  If  the  screw  require  to  be  turned 
for  more  than  half  its  number  of  turns  to  effect 
this,  the  strap  is  not  sufficiently  tight,  or  the  pad 
has  not  been  well  applied,  and  they  must  be  re- 
placed.” (On  Gunshot  Wounds,  p.204.) 

In  two  amputations  at  St.  Bartholomew’s  Hos- 
pital, I saw  the  tourniquet  break  after  the  soft 
parts  had  been  divided  ; and  as  in  one  of  these  cases 
a good  deal  of  blood  was  lost,  because  another 
tourniquet  happened  not  to  be  in  the  room,  and 
pressure  on  the  artery  in  the  groin  was  not  imme- 
diately adopted,  I coincide  with  such  writers  as 
recommend  the  rule  of  always  having  two  tourni- 
quets ready,  Graefe  even  goes  so  far  as  to  advise 
putting  both  of  them  round  the  limb  before  the 
operation  commences  (Nor.men  fur  die  Ahlosung 
grosserer  Gliedmassen,  p,  48.)  ; but,  the  frequency 
of  a tourniquet  breaking  is  not  so  great,  as  to  de- 
mand such  precaution  ; and  the  plan  would  be  ob- 
jectionable in  thigh  amputations,  where  it  is  a ma- 
terial advantage  to  have  plenty  of  room  between 
the  place  of  the  incision  and  the  band  which  goes 
round  the  limb. 

An  assistant,  firmly  grasping  the  thigh  with  both 
hands,  is  to  draw  up  the  skin  and  muscles,  while 
the  surgeon,  beginning  with  that  part  of  the  edge 
of  the  knife  which  is  towards  the  handle,  makes  a 
circular  incision,  as  quickly  as  possible,  through 
the  integuments  dowm  to  the  fascia,  or,  as  Mr. 
Guthrie  and  Dr.  Hennen  recommend,  even  com- 
pletely through  it.  According  to  Mr.  Guthrie,  the 
skin  cannot  be  sufficiently  retracted,  unless  the 
fascia  be  divided,  which  he  appears  to  think  ought 
rather  to  be  drawn  up  with  the  integuments  than 
dissected  from  them.  (On  Gunshot  Wounds, 
p.  204 — 208.  ; also  Henneris  Military  Surgery, 
p.  263.)  In  this  way,  the  necessity  for  all  painful 
detachment  of  the  skin  from  the  fascia  is  super- 
seded. However,  in  secondary  amputations  of 
the  thigh,  if  the  integuments  are  unsound,  and  can- 
not be  retracted,  Mr.  Guthrie  approves  of  their 
being  dissected  back.  On  the  contrary,  Langen- 
beck  is  very  particular  in  enjoining  surgeons  to 
avoid  cutting  through  the  fascia  by  the  first  sweep 
of  the  knife,  because  he  finds  that  the  muscles  are 
better  held  together,  and  can  be  more  regularly 
divided,  by  cutting  them  and  the  fascia  at  the 
same  time.  (Bibl.  fur  die  Chir.  b.  i.  p.  564.) 
Nor  does  M.  Roux  divide  the  fascia  by  the  first 
incision.  (Mdm.  sur  lu  Reunion  immediate  de  la 
Plaie  a/pres  l’ Amputation  circulaire,  p.  9.  8vo. 
Paris,  1814.)  While  I was  a student  at  St.  Bar- 
tholomew’s, the  surgeons  rarely  or  never  cut 
through  the  fascia  with  the  integuments,  but  aimed 


at  carrying  the  knife  perfectly  down  to  it  all  round 
the  limb.  This  at  least  ought  to  be  done  without 
fear  of  doing  rather  more  ; for,  as  Graefe  ob- 
serves, if  the  outer  layers  of  the  muscles  be  here 
and  there  a little  touched,  this  occasions  less  pain, 
than  the  additional  strokes  of  the  knife  for  dividing 
any  portion  of  the  skin  and  cellular  substance  not 
completely  cut  through  in  the  first  instance. 
Graefe  also  dissents  from  Mynors  and  others,  who 
are  advocates  for  cutting  the  skin  obliquely  instead 
of  perpendicularly,  because  he  finds  the  thin  edge 
of  the  integuments,  thus  separated  from  the  subja- 
cent cellular  membrane,  disposed  to  slough.  ( Nor - 
men  fur  die  Abl.  grosserer  Gliedmassen,  p.  102.) 
Whether  the  fascia  and  subjacent  muscular  fibres 
be  reached  or  not,  is  also  deemed  by  Velpeau  a 
matter  of  no  consequence;  the  only  essential 
thing  being  the  perfect  division  of  the  skin.  (See 
Nouv.  Elem.  de  Med . Oper.  t.  i.  p.  508.)  In  a 
thigh  of  ordinary  dimensions,  the  first  incision 
should  be  made  four  inches  below  where  it  is  in- 
tended to  saw  the  bone.  When  the  thigh  is  bulky, 
the  large  amputation  knife  will  be  found  the  best. 
Before  beginning  this  first  cut,  the  arm  is  to  be 
carried  under  the  limb,  till  the  knife  reaches  al  most 
round  to  the  side  on  which  the  operator  stands. 
With  one  sweep,  penetrating  at  least  to  the  fascia, 
the  knife  is  then  to  be  brought  round  to  the  point 
where  it  first  touched  the  skin.  Thus,  the  wound 
is  more  likely  to  be  regularly  made  than  by  cutting- 
first  on  one  side,  and  then  on  the  other,  while  the 
patient  is  saved  some  degree  of  pain,  in  conse- 
quence of  the  uninterrupted  quickness  with  which 
the  incision  is  made.  At  the  same  time,  I ought 
to  confess,  that  the  late  Sir  C.  Blicke,  and  some 
other  surgeons,  whom  I have  seen  operate,  com- 
pleted the  circle  by  two  strokes  of  the  knife,  so  well 
and  expeditiously,  that  their  capricious  attachment 
to  this  plan  could  hardly  be  found  fault  with. 

The  next  object  is  the  preservation  of  as  much 
skin  as  will  afterwards,  conjointly  with  the  muscles, 
cut  in  an  oblique  direction,  cover  the  end  of  the 
stump  with  the  utmost  facility.  It  is  rather  difficult 
to  lay  down  any  other  general  principles  for  the 
guidance  of  the  surgeon  in  saving  integuments.  I 
am  disposed  to  agree  with  several  moderate  writers, 
that  the  painful  dissection  of  the  skin  from  the 
muscles  has  been  recommended  and  practised  to 
a very  unnecessary  extent,— thatis  to  sa.y,  unneces- 
sary, if  the  division  of  the  muscles  be  performed 
in  the  most  advantageous  manner.  Graefe,  one 
of  the  best  surgeons  at  Berlin,  does  not  dissect  the 
skin  from  the  muscles  at  all  in  amputating  the  thigh, 
but  takes  care,  after  making  the  cutaneous  incision, 
to  have  the  integuments  and  subjacent  flesh  very 
firmly  drawn  up  before  commencing  the  oblique 
division  of  the  muscles.  This  retraction  he  also 
strongly  advises  to  be  done  uniformly  and  smoothly 
all  around  the  member,  lest,  in  dividing  the  mus- 
cles, any  irregular  projection  of  the  skin  interfere 
with  the  requisite  movements  of  the  knife.  (Nor- 
men fur  die  Abl.  grosserer  Gliedmassen,  p.  103.) 
Insteadof  dissecting  back  the  skin,Dupuytren  used 
to  cut  all  the  soft  parts  at  once  to  the  bone,  which 
he  next  divided,  after  retracting  the  muscles. 
( Dupuytren , Lecons  Orales,  fyc.  t.  iv.  p.297.) 
However,  Langenbeck,  another  of  the  most  skilful 
operators  on  the  Continent,  prefers  detaching  the 
integuments  from  the  fascia  for  about  two  finger- 
breadths  (Bibl.  fur  die  Chir.  b.  i.  p.  567.),  as  is 
the  common  practice  in  the  London  hospitals. 
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Some  late  writers,  particularly  Mr.  Syme,  in  ex- 
pressing their  preference  to  muscle  as  a covering 
for  the  end  of  the  bone,  seem  to  forget  one  fact 
which  I have  often  noticed,  viz.  that  the  muscular 
cushion,  though  at  first  thick  and  good,  soon  shrinks 
to  a comparatively  small  mass.  This  is  consonant 
to  a general  law  in  the  animal  economy,  prevailing 
whenever  the  natural  action  of  a muscle  is  lost 
or  prevented.  Sir  Astley  Cooper  states,  that  the 
covering  for  the  end  of  the  bone  must  be  integu- 
ments, and  not  muscles ; for,  if  muscular  fibres 
are  preserved  with  the  integuments,  they  will  con- 
tract, and  retraction  of  the  skin  covering  the 
stump  will  be  the  result.  ( Lancet , vol.  i.  p.  148.) 
Briinninghausen  also  thinks  skin  a better  and  more 
durable  covering  for  the  end  of  the  bone  than 
muscular  fibres,  which  after  a time  dwindle  away ; 
and  thence  he  computes  the  quantity  of  integuments 
which  ought  to  be  saved,  by  the  measure  of  the 
circumference  and  diameter  of  the  member.  Thus, 
when  the  limb  is  nine  inches  in  its  circumference, 
the  diameter  is  about  three  ; therefore,  one  inch 
and  a half  of  skin  on  each  side  is  to  be  saved. 
( Erfahr . $$c.  uber  die  Amp.  p.  75.)  But  this 
author  cuts  the  muscles  perpendicularly,  so  that 
he  is  obliged  to  separate  much  more  skin  from  the 
flesh  than  is  necessary,  when  the  incision  through 
the  muscles  is  carried  obliquely  upward.  Mr. 
Key’s  method  of  calculation,  which  I shall  pre- 
sently notice,  appears  more  adapted  to  ordinary 
practice;  and  he  says,  “the  division  of  the  poste- 
rior muscles  may  be  begun  at  half  an  inch,  and 
that  of  the  anterior  at  three  quarters,  above  the 
place  where  the  integuments  were  divided.” 
(Pract.  Obs.  in  Surgery,  p.  528.  ed.  2.) 

Dr.  Hennen,  by  giving  an  oblique  direction  to 
all  the  incisions  through  the  muscles,  obviates  the 
necessity  for  much  dissection  of  the  integuments ; 
and  he  says  that,  in  a small  limb,  he  has  repeat- 
edly performed  the  operation  with  one  sweep  of 
the  knife,  cutting  obliquely  inwards  and  upwards 
at  once  to  the  bone.  ( Principles  of  Military  Sur- 
gery, p.  265.  ed.  2.)  This  author,  like  Mr.  Guth- 
rie, also  recommends  carrying  the  knife  through 
the  fascia  in  the  first  circular  incision  ; and  so  does 
Mr.  C.  Hutchison,  who  makes  no  mention  of 
dissecting  back  the  skin,  but  simply  states,  that  the 
**  integuments  and  fascia  being  divided  by  a cir- 
cular incision,  and  retracted  upwards,  as  high  as 
is  judged  necessary,  the  superficial  muscles  should 
next  be  divided,” &c  .(Pract.  0 bs..in  Surgery , p.23. 
8vo.  Lond.  1816.)  We  are,  therefore,  to  conclude 
that  he  joins  Graefe  and  others  in  thinkingthe  sepa- 
ration of  the  skin  from  the  fascia  unnecessary.  My 
own  observations  in  practiceleadmetobelieve,that 
the  dissection  of  the  integuments  from  the  subja- 
cent parts  used  formerly  to  be  carried  to  an  extent 
beyond  all  moderation  and  necessity  ; and  that,  as 
it  is  a most  painful  proceeding,  and  hurtful,  by 
forming  a large  loose  pouch  for  the  lodgment  of 
matter,  it  ought  to  be  abandoned  by  every  sur- 
geon who  follows  the  method  of  sawing  the  bone 
considerably  higher  than  the  first  cut-  through 
the  superficial  muscles.  Mr.  Hey,  like  Desault 
( (Euvres  Chir.  t.  21.  p.  545.),  is  an  advocate  for 
amputating  with  a triple  incision,  and  for  pre- 
serving such  a quantity  of  muscular  flesh  and  in- 
teguments as  are  proportionate  to  the  diameter  of 
the  limb.  By  a triple  incision,  he  means  first  an 
incision  through  the  integuments  alone;  secondly, 
an  incision  through  all  the  muscles,  made  some- 


what higher  than  that  through  the  integuments  ; 
and  thirdly,  another  incision  through  that  part  of 
the  muscular  flesh  which  adheres  to  the  bone, 
made  round  that  point  of  the  bone  where  the  saw 
is  to  be  applied.  The  proper  distance  of  these 
incisions  from  each  other,  he  says,  must  be  de- 
termined by  the  thickness  of  the  limb  upon  which 
the  operation  is  to  be  performed,  making  allow- 
ance for  the  retraction  of  the  integuments,  and  of 
those  muscles  which  are  not  adherent  to  the  bone. 
Supposing  the  circumference  of  the  limb  to  be 
twelve  inches  where  the  bone  is  to  be  divided,  the 
diameter  is  about  four  inches;  and,  if  no  retrac- 
tion of  the  integuments  were  to  take  place,  a suf- 
ficient covering  of  the  stump  would  be  afforded 
by  making  the  first  incision  at  the  distance  of  two 
inches  from  the  place  where  the  bone  is  to  be 
sawn,  that  is,  at  the  distance  of  the  semi-diameter 
of  the  limb  on  each  side.  But,  as  the  integu- 
ments, when  in  a sound  state,  always  recede  after 
they  are  divided,  it  is  useful  to  make  some  allow- 
ance for  this  recession  ; and  to  make  the  first  inci- 
sion, in  this  case,  at  least  two  inches  and  a half, 
or  three  inches,  below  the  place  where  the  bone  is 
to  be  sawn.  As  the  posterior  muscles  of  the  thigh 
retract  a great  deal  in  the  process  of  healing,  Air. 
Hey  advises  their  division  to  be  begun  half  an 
inch  above  the  place  where  the  integuments  were 
cut,  and  the  anterior  muscles  three  quarters  of  an 
inch.  The  integuments,  says  he,  will  retract  a 
little  both  above  and  below  the  place  where  they 
were  divided  ; but  the  distance  from  that  place 
must  be  computed  from  the  mark  left  upon  the 
surface  of  the  muscles  in  dividing  the  integuments. 
Thus,  in  fact,  in  a common  thigh  amputation. 
Air.  Hey  deemed  it  necessary  to  detach  the  skin 
from  the  muscles  merely  to  the  extent  of  half  an 
inch  at  the  back  part  of  the  limb,  and  of  three 
quarters  in  front : a very  different  practice  from 
the  old  custom  of  making  quite  a bag  of  integu- 
ments, and  turning  them  back,  as  the  upper  piece 
of  a glove  is  turned  down,  or  rather  as  the  sleeves 
of  a coat  are  turned  up. 

In  common  amputations  of  the  thigh,  Roux 
strongly  disapproves  of  separating  the  skin  far  from 
the  muscles,  as  a circumstance  highly  unfavour- 
able to  the  healing  of  the  wound  by  adhesion.  He 
divides  only  a few  of  the  cellular  bands  between 
the  integuments  and  fascia ; and  occasionally 
he  has  imitated  AI.  Louis  in  cutting  through  the 
skin  and  superficial  muscles  together.  ( Mem.  sur 
la  Reunion  de  la  Plaieapres  l’ Amputation ,fyc .p .9 .) 

I believe  the  generality  of  the  best  operators  are 
now  convinced  of  the  impropriety  of  dividing  the 
muscles  exactly  in  the  manner  directed  by  Air. 
Alanson,  viz.  by  letting  the  knife  revolve  uninter- 
ruptedly all  round  the  bone,  with  its  edge  turned 
obliquely  upwards,  towards  the  point  where  it  is 
intended  to  apply  the  saw.  It  is  a topic,  indeed, 
to  which  I have  already  called  the  reader’s  atten- 
tion in  the  foregoing  columns.  Langenbeek  says, 
that  he  is  perfectly  convinced  of  the  impossibility 
of  forming  a conical  wound  with  one  stroke  of  a 
large  amputating  knife,  and  joins  Air.  Hey  in 
approving  of  the  triple  incision.  ( Bibl.fur  die 
Chir.  b.  i.  p.  564.)  The  objections,  first  urged 
by  Wardenburgh  against  Alanson’s  method,  are 
mathematically  correct,  inasmuch  as  the  course  of 
the  edge  of  the  knife,  in  this  gentleman’s  method, 
must  be  spiral,  and  the  end  of  the  incision  be  con- 
siderably higher  than  the  beginning  of  it.  Such 
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must  be  the  result  of  performing  the  division  of  the 
muscles  all  round  the  limb  by  one  continued  stroke 
of  the  knife,  with  its  edge  directed  obliquely  up- 
wards ; for  the  idea  of  making  the  knife  revolve  in 
this  manner,  while  its  point  is  confined  to  an 
imaginary,  regular,  determinate  circle  on  the  bone, 
I believe,  is  now  abandoned  as  not  really  practica- 
ble. Yet,  with  the  exception  of  Desault,  who 
confined  himself  to  the  triple  incision,  conducted 
on  the  principles  of  M,  Louis  ( CEuvres  Chir.  t.  ii. 
p.  547.),  few  experienced  surgeons  refuse  to  ac- 
knowledge that  in  this  operation  immense  advan- 
tage does  proceed  from  the  oblique  division  of  the 
muscles.  The  honour  of  bringing  this  method  into 
practice,  Mr.  Alanson  still  unquestionably  merits, 
however  he  may  have  erred  in  recommending  the 
conical  wound  to  be  made  with  one  sweep  of  the 
knife.  In  amputating  the  thigh  at  its  upper  part, 
Velpeau  belie  ves  the  oblique  division  of  the  muscles, 
with  the  edge  of  the  knife  turned  upwards,  to  be 
advantageous,  as,  without  this  precaution,  or  the 
saving  and  turning  back  the  skin  to  the  extent  of 
two  inches,  the  sides  of  the  wound  will  not  admit 
of  being  brought  together.  ( Nouv.  Elem.  de  Med. 
Oper.  t.  i.  p.  508.)  Nor  are  there  many  living 
surgeons  who  entertain  a doubt  of  the  excellence 
of  the  principle  inculcated  by  M.  Louis,  respecting 
the  utility  of  dividing  the  loose  superficial  muscles 
first,  and  then  such  as  are  deeper  and  adherent  to 
the  bone.  In  fact,  a combination  of  this  last  me- 
thod, with  the  oblique  division  of  the  muscles,  not 
exactly  by  one,  but  several  strokes  of  the  xnife, 
constitutes  the  mode  of  amputating  at  presenHmost 
extensively  adopted,  and  sometimes  termed,  as 
already  mentioned,  amputation  by  a triple  incision. 
Thus,  after  the  skin  is  cut,  and  as  much  of  it 
retracted  and  saved  as  is  deemed  necessary,  the 
operator  cuts  through  the  loose  muscles  of  the 
thigh,  at  the  edge  of  the  retracted  skin,  first  those 
on  the  fore  part  of  the  limb,  and  then  such  as  are 
situated  behind.  For  this  purpose,  he  makes  two 
or  more  sweeps  of  the  knife,  as  may  be  found 
necessary,  carefully  directing  them  obliquely  up- 
wards towards  the  point,  where  he  means  to  saw 
the  bone.  The  oblique  division  of  the  muscles 
does  not  merely  enable  the  operator  to  saw  the 
bone  higher  up  than  he  could  otherwise  do,  and 
leaves,  at  the  same  time,  more  muscle  for  covering 
its  extremity,  but  it  is  a preservation  of  sound,  un- 
detached integuments,  which  assuredly  form  the 
most  efficient  and  durable  covering  for  the  stump. 
I say  this,  without  precisely  coinciding  with  Briin- 
ninghausen,  who,  trusting  entirely  to  skin  for 
covering  his  stumps,  makes  an  extensive  detach- 
ment of  it  from  the  muscles,  and  then  cuts  straight 
down  to  the  bone.  The  loose  muscles  actually  cut 
through  now  retract  considerably,  leaving  those 
which  are  deeper  and  attached  to  the  bone  in  a 
condition  to  be  cut  higher  up  than  could  have  been 
previously  done.  Lastly,  these  are  also  to  be  di- 
vided with  the  edge  of  the  knife  directed  obliquely 
upwards  towards  the  place  where  the  saw  is  to  be 
applied.  Some  operators  do  more  than  this  ; for, 
after  cutting  down  to  the  bone,  they  follow  the 
plan  ot  Celsus,  and  detach  the  flesh  from  its  whole 
circumference  upwards  with  a scalpel,  to  the  extent 
of  about  another  inch,  in  order  to  be  enabled  to 
saw  the  bone  still  higher  up.  “ Inter  sanum  vitia- 
tamque  partem  incidenda  scalpetlo,  caro  usque  ad 
os,  reducenda  abeo  Sana  caro,  et  circa  os  subsecanda 
est,  ui  ed  quoque  parte  aliquid  ossis  nudctur”  This 


method,  I think,  deserves  commendation,  because 
it  may  have  considerable  effect  in  hindering  a pro- 
trusion of  the  bone,  if  it  does  not,  in  conjunction 
with  the  foregoing  method  of  operating,  and  judi- 
cious dressings,  render  this  disagreeableeventquite 
impossible.  However,  I shall  never  forget  a poor 
soldier,  whose  thigh  had  been  amputated  in  Bergen- 
op-Zoom,  and  who  was  brought  about  ten  days  after 
the  operation  into  the  military  hospital  at  Guden- 
bosch  under  my  care.  Not  the  slightest  union  of 
any  part  of  the  wound  had  taken  place  ; abscesses 
had  formed  under  the  fascia  on  every  side  of  the 
stump ; the  loose  skin  was  literally  a large  bag  of 
purulentmatter;  the  muscles  were  wasted  toalmost 
nothing,  and  their  remains  retracted,  and  shrinking 
still  further  away  from  the  extremity  of  the  bone, 
which  protruded  at  least  three  inches  beyond  the 
soft  parts.  This  unfortunate  m an  had  been  attacked 
with  chronic  tetanus  soon  after  the  operation,  and, 
probably,  it  was  to  the  disturbance  of  the  stump 
by  the  effects  of  that  disease,  and  to  the  strong  and 
continual  tendency  of  the  muscles  to  retract  them- 
selves, induced  by  this  state  of  the  system,  that  the 
deplorable  state  of  the  stump  was  to  be  attributed. 
He  lingered  nearly  a fortnight  in  the  hospital  before 
he  died , pre  viously  to  which  event,  large  abscesses, 
communicating  with  the  hollow  of  the  stump,  sur- 
rounded the  greater  part  of  the  pelvis.  As  I had 
every  reason  to  believe  that  the  operation  had  been 
skilfully  done,  perhaps  when  I say  that  the  above 
mode  of  amputating  will  make  a protrusion  of  the 
bone  impossible,  it  is  not  exactly  correct,  as  the 
occurrence  may  sometimes  originate  from  causes 
which  are  quite  independent  of  the  particular  way 
in  which  the  operation  has  been  executed. 

The  practice  of  detaching  the  bone  from  the  cir- 
cumjacent flesh  to  the  extentof  about  an  inch,  after 
the  other  principal  incisions  are  completed,  as  ad- 
vised by  Celsus  and  Louis,  I have  sometimes  seen 
followed  at  St.  Bartholomew’s  Hospital,  and  have 
adopted  it  myself  on  other  occasions,  with  the  de- 
cided advantage  of  letting  the  bone  be  sawn  higher 
up  than  could  otherwise  have  been  effected.  Mr. 
Guthrie,  after  the  incisions  down  to  the  bone,  even 
recommends  dissecting  back  the  muscles  from  it 
“for  the  space  of  two  or  three  inches,  as  the  size  of 
the  limb,  or  other  circumstances,  may  require;” 
but  I should  be  reluctant  to  imitate  the  practice 
to  this  extent,  though  inclined  to  think  most  favour- 
ably of  it  within  more  moderate  limits.  If  we 
reckon  that  three  inches  of  the  member  lie  between 
the  first  circular  cut  in  the  skin,  and  the  place 
where  the  knife  arrives  at  the  bone,  and  then  take 
away  two  or  three  inches  more  of  the  femur,  it  is 
clear  that,  in  many  examples,  we  should  be  getting- 
very  high  up  the  limb;  and  if  a detachment  of  the 
muscles  from  the  bone,  to  the  extent  of  two  or 
three  inches,  were  thus  made,  it  would  at  all 
events  be  of  no  service,  unless  the  bone  would 
admit  of  being  sawn  at  this  great  distance  from  the 
termination  of  the  oblique  division  of  the  muscles. 
However,  if  this  were  truly  practicable  (a  point 
which  I leave  for  others  to  discuss),  it  would  cer- 
tainly be  consonant  to  the  excellent  general  maxim 
laid  down  by  J.  L.  Petit,  that  in  amputation,  as 
much  of  the  bone,  and  as  little  of  the  flesh,  should 
be  taken  away  as  possible.  (See  Traite  des  Mai. 
Chir.  t.  iii.  p.  150.)  When  this  final  detachment 
of  the  deep  muscles  from  the  bone  is  adopted, 
particular  care,  as  Roux  observes,  should  be 
taken  always  to  divide  the  thick  aponeurosis  con- 
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ceding  the  triceps  to  the  linea  aspera.  (Mem. 
sur  la  Reunion  de  la  Plaie  apris  l’ Amputation, 

p.  10.) 

With  respect  to  Desault’s  method  of  amputating 
the  thigh  by  a circular  incision,  already  mentioned, 
he  considered  turning  the  knife  obliquely  upwards 
quite  unnecessary.  Hisplan  was  to  cutthrough  the 
muscles,  layer  after  layer,  with  the  precaution  of 
retracting  the  first  stratum  before  he  divided  the 
second  ; the  latter  was  then  cut  through  on  a level 
with  the  flesh  that  had  been  previously  divided  and 
retracted,  and  so  on  down  to  the  bone.  This,  says 
he,  is  the  right  way  of  forming  a true  hollow  cone, 
of  which  the  integuments,  which  were  drawn  up 
before  the  muscles  were  cut,  form  the  base,  from 
which  are  gradually  continued  the  various  layers 
of  muscles,  and  the  highest  point  of  which  is  the 
bone  itself.  (CEuvres  Chir.  de  Desault,  par  Bichat, 
t,  ii.  p.  547.) 

Dupuytren  objected  to  this  last  method  as  tedious 
and  painful,  on  account  of  the  repeated  division  of 
the  same  textures  by  it.  Hence,  he  preferred  cut- 
ting through  the  integuments  and  muscles  down  to 
the  bone  with  a single  stroke  of  the  knife,  some- 
times perpendicularly,  sometimes  obliquely.  The 
contraction  of  the  muscles,  and  the  retraction  pro- 
duced by  the  assistant,  who  grasped  the  limb  above 
the  incision,  instantly  caused  the  wound  to  assume 
a conical  projecting  form.  At  the  base  of  this  cone, 
close  to  the  edge  of  the  retracted  skin  and  muscles, 
the  knife  was  applied  again,  and  the  flesh  here 
drawn  up  as  soon  as  divided.  By  cutting  the  mus- 
cular strata  in  succession,  as  they  presented  them- 
selves under  those  already  divided,  and  retracted, 
Dupuytren  was  able  to  lay  bare  the  bone  six  inches 
above  the  line  of  the  first  incision.  The  operation 
was  rapidly  completed,  and  the  patient  saved  from 
all  the  agony  resulting  from  the  dissection  of  the 
skin  from  the  muscles.  (See  Lecons  Orales  de 
Clinique  Chir.  de  M.  Le  Baron  Dupuytren , t.  iv. 
p.  297.)  In  this  plan,  however,  the  deep  muscles 
attached  to  the  bone  must  have  been  cut  through 
more  than  once,  if  the  operator  really  made  his 
knife  penetrate  to  the  bone  at  the  first  stroke,  as  is 
represented.  The  avoidance  of  the  tedious  dissection 
of  the  skin,  the  saving  of  pain,  and  the  abridgment 
of  the  operation,  were  not  the  only  considerations 
in  favour  of  this  method,  for  one  still  greater  in- 
fluenced Dupuytren,  namely,  that  of  not  destroying 
the  natural  connections  of  the  skin  to  the  subjacent 
parts,  and  preserving  the  sources  of  its  nutrition. 
Hence,  he  followed  this  plan  in  all  circular  ampu- 
tations of  parts  of  limbs,  where  there  was  only 
one  bone,  (Op.  cit.  t.  iv.  p.  351.) 

All  the  muscular  fibres,  on  every  side,  having 
been  cut  down  to  the  bone,  a piece  of  linen,  some- 
what broader  than  the  diameter  of  the  wound, 
should  be  torn  at  one  end,  along  its  middle  part, 
to  the  extent  of  about  eight  or  ten  inches.  This  is 
called  a retractor,  and  is  applied  by  placing  the  ex- 
posed part  of  the  bone  in  the  slit,  and  drawing  the 
ends  of  the  linen  upward  on  each  side  of  the  stump. 
In  this  manner,  the  retractor  will  obviously  keep 
every  part  of  the  surface  of  the  wound  out  of  the 
way  of  the  saw.  Graefe  thinks,  that,  in  amputa- 
tions of  parts  where  there  is  only  one  bone,  the 
unslit  portion  of  the  linen  should  always  be  applied 
over  the  anterior  muscles,  as  these  ought  constantly 
to  be  most  evenly  kept  back,  so  that  no  projection 
of  them  may  interfere  with  the  action  of  the  saw. 
(Normen  fur  die  Ablosung  grosserer  Gtiedm. 


p.  105.)  That  meritorious  surgeon,  J.  L.  Petit, 
whose  name  I always  mention  with  pleasure, 
strongly  commends  the  use  of  the  retractor,  the 
ends  of  which  he  drew  over  the  anterior  muscles  : 
he  says,  that  he  has  employed  this  simple  and 
natural  means,  but  that  it  did  not  suit  the  taste  of 
every  body,  especially  of  those  who  consider  all 
the  merit  of  an  operation  to  consist  in  the  quickness 
of  its  performance,  or  who  think  it  satisfactory 
reasoning  to  say,  this  is  not  their  method.  ( Traitd 
des  Mai.  Chir.  t.iii.  p.  152.)  1 have  seen  the  saw 
do  so  much  mischief,  in  consequence  of  the  operator 
neglecting  to  use  the  retractor,  that  my  conscience 
obliges  me  to  censure  such  surgeons  as  neglect  to 
defend  the  soft  parts  by  this  simple  contrivance. 
There  are  some  who  have  rejected  the  use  of  the 
retractor,  because  they  have  seen  it  get  under  the 
teeth  of  the  saw,  and  obstruct  the  action  of  the  in- 
strument ; but  this  very  circumstance  adduced 
against  the  retractor  is,  when  considered,  the 
strongest  one  that  could  possibly  be  brought  for- 
ward in  its  favour,  as  the  surface  of  the  wound 
itself,  and  particularly  the  edges  of  the  skin,  would, 
in  all  probability,  suffer  the  same  fate  as  the  linen, 
by  getting  under  the  teeth  of  the  saw,  if  no  retractor 
were  employed,  in  attempting  to  saw  the  bone  high 
up,  as  closely  as  possible  to  the  soft  parts.  I think 
no  one  can  urge  any  but  the  most  frivolous  objec- 
tions to  the  use  of  the  retractor,  and  I know  that 
many  who  have  been  with  myself  eye-witnesses  of 
the  mischief  frequently  done  by  the  saw  in  ampu- 
tations, are  deeply  impressed  with  an  aversion  to 
the  neglect  of  this  bandage.  I have  often  seen  the 
soft  parts  skilfully  divided ; and  I have,  in  these 
same  instances,  seen  the  operators,  directly  after- 
wards, lose  all  the  praise  which  every  one  was 
ready  to  bestow,  by  their  actually  sawing  through 
one  half  of  the  ends  of  the  muscles  together  with 
the  bone.  Men  who  have  had  fortitude  not  to  utter 
a sigh,  nor  to  let  a groan  be  heard,  in  theirprevious 
sufferings,  have  now  had  their  involuntary  cries 
extorted  from  them  by  unnecessary,  unjustifiable 
torture.  But,  besides  defending  the  surface  of  the 
stump  from  the  teeth  of  the  saw,  the  retractor  will 
undoubtedly  enable  the  operator  to  saw  the  bone 
higher  up  than  he  could  otherwise  do. 

Mr.  Liston  pronounces  all  kinds  of  retractors 
superfluous.  Here  it  should  be  remembered,  that 
this  gentleman’s  practice  is  that  of  flap-amputation, 
to  which  he  gives  the  universal  preference  ; a me- 
thod in  which  unquestionably  the  retractor  may 
be  dispensed  with,  as,  while  the  saw  is  acting,  one, 
or  both,  of  the  flaps  can  be  effectually  held  out  of 
the  way  by  an  assistant.  (See  Edinh.  Med.  and 
Surg.  Journ.  vol.xx.  p.  43  — 45.)  Here,  however, 
lam  treating  of  amputation  by  the  cireularincision, 
in  which  the  retractor  is  too  useful  to  be  relin- 
quished. Were  any  further  authority  necessary  in 
support  of  the  practice  of  employing  the  retractor, 
I might  refer  to  that  of  Dupuytren  (see  Lemons 
Orales  de  Clinique  Chir.  t.  iv.  p.  298.),  whose  di- 
rections for  its  application  are  the  following: — If 
there  is  only  one  bone,  it  is  to  be  placed  in  the 
angle  of  union  of  the  two  tails  of  the  retractor, 
which  are  to  be  brought  over  the  anterior  surface 
of  the  limb,  and  made  rather  to  cross  one  another. 
Thus,  the  retractor  forms  a sort  of  bag  covering 
the  wound,  and  out  of  the  centre  of  which  the  bone 
passes,  and  becomes  the  more  denuded  in  propor- 
tion as  the  assistant  draws  the  retractor  towards  the 
trunk. 
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One  proceeding,  which  seems  fit  for  repro- 
bation, and  which,  indeed,  Mr.  Alanson  very  pro- 
perly condemned,  is  the  practice  of  scraping  up  the 
periosteum  with  the  knife,  as  far  as  the  muscles  will 
allow.  Nothing  seems  more  probable,  than  that 
this  may  be  the  cause  of  the  exfoliations  which 
occasionally  happen  after  amputations.  At  all 
events,  it  is  a superfluous,  useless  measure,  as  a 
sharp  saw,  such  as  ought  to  be  employed,  will 
never  be  impeded  by  so  slender  a membrane  as  the 
periosteum.  All  that  the  operator  ought  to  do  is, 
to  take  care  to  cut  completely  down  to  the  bone  all 
round  its  circumference.  Thus  a circular  division 
of  the  periosteum  will  be  made,  and  upon  this  pre- 
cise situation  the  saw  should  be  placed.  This  is 
the  method  which  was  approved  of  by  J.  L.  Petit. 
( Traite  des  Mai.  Chir.  t.  iii.  p.  159.)  It  is  what 
I have  always  done  and  recommended ; yet  it 
must  be  confessed,  that  differences  of  opinion  pre- 
vail about  the  necessity,  and  modes,  of  dividing  the 
periosteum.  G raefe,  in  common  with  several  others, 
entertains  considerable  apprehension  of  the  effects 
of  the  periosteum  being  torn  and  lacerated  by  the 
saw,  exfoliations  of  the  bone  and  abscesses  up  to 
the  joint  being  possible  consequences  of  the  rude 
separation  and  inflammation  of  this  membrane. 
Hence  he  is  an  advocate  for  making  a circular  cut 
through  it  at  the  place  where  the  saw  is  to  be  applied, 
and  then  scraping  away  all  below  this  point  in  the 
direction  downwards.  ( Normenfur  die  Abl.  gros- 
ser er  Gliedrn.  p.  165.  and  105.)  Perhaps  no  very 
great  objection  may  lie  against  this  mode,  which 
is  not  uncommonly  followed,  though  I have  some 
doubts  of  its  real  utility,  as  it  scarcely  seems  prac- 
ticable in  the  midst  of  the  oozing  of  blood  to  hit 
with  the  saw  the  precise  line  at  which  the  remains 
of  the  periosteum  terminate  ; and,  in  confirmation 
of  the  safety  of  Petit’s  practice,  Mr.  Guthrie’s  ex- 
perience maybe  adduced,  who  says,  “ I have  often 
sawn  through  the  bone,  without  previously  touch- 
ing the  periosteum,  and  the  stumps  have  been  as 
soon  healed,  and  with  as  little  inconvenience  as  any 
others.  (On  Gunshot  Wounds , p.  88.)  A modern 
author,  impressed,  like  many  others,  with  the  fear 
of  tearing  the  periosteum  wfith  the  saw,  differs  from 
them  in  thinking  it  best  to  scrape  the  periosteum 
upwards,  by  which  means,  he  says,  that  at  least 
half  an  inch  of  this  membrane,  and  a proportionate 
quantity  of  muscular  fibres,  may  be  preserved  for 
covering  the  end  of  the  bone,  inasmuch  as  the  mus- 
cular fibres,  adherent  to  the  periosteum,  will  remain 
connected  with  it ; an  advantage  which  this  author 
deems  very  important  while  the  edges  of  the  bone 
are  sharp.  In  amputation  below  the  knee,  he 
considers  the  method  highly  useful,  as  the  sharp 
edge  of  the  tibia  may  be  not  merely  covered  with 
skin, but  with  periosteum  and  the  cellular  membrane 
connected  with  it.  Since  his  adoption  of  this 
practice,  he  assures  us  that  he  has  not  for  a long 
time  seen  any  exfoliation  of  the  tibia,  and  never 
any  protrusion  of  the  bone  of  a stump.  ( Brim - 
ninghausen,  Erfahr.  fyc.  uber  die  Amp.  p.  65,  66. 
8vo.  Bamb.  1818.)  Baron  Dupuytren  passes  the 
knife  circularly  through  the  periosteum  close  to  the 
retracted  soft  parts,  and  then  detaches  it  upwards 
and  downwards  with  the  heel  of  the  knife. 
(Legons  Orales  de  Clinique  Chir.  t.  iv.  p.299.) 

But,  in  no  part  of  amputation,  do  operators  in 
general  display  more  awkwardness  than  in  sawing 
the  bone,  though,  if  we  except  directing  the  saw 
against  the  flesh,  the  faults  are  here  less  pernicious 


in  their  consequences  than  the  errors  already 
noticed.  At  the  time  of  sawing  the  bone,  much 
depends  upon  the  assistant  who  holds  the  limb. 
If  he  elevate  the  lower  portion  of  the  thigh  bone 
too  much,  the  saw  becomes  so  pinched  that  it 
cannot  work.  On  the  other  hand,  if  he  allow  the 
weight  of  the  leg  to  operate  too  much,  the  thigh 
bone  breaks  before  it  is  nearly  sawn  through,  and 
its  extremity  is  splintered.  It  is  one  of  the  most 
common  remarks  of  such  persons  as  are  in  the 
habit  of  frequently  seeing  amputations,  that  the 
part  of  these  operations,  which  a plain  carpenter 
would  do  well,  foils  the  skill  of  a consummate  sur- 
geon, and  few  operators  acquit  themselves  well  in 
the  management  of  the  saw.  Many  of  them  begin 
the  action  of  this  instrument  by  moving  it  in  a 
direction  contrary  to  the  inclination  of  its  teeth. 
Many,  seemingly  through  confusion,  endeavour  to 
shorten  this  part  of  the  operation,  by  making  short, 
very  rapid,  and  almost  convulsive  strokes,  with 
the  saw.  Almost  all  operators  fall  into  the  error 
of  bearing  too  heavily  on  the  instrument.  That 
operator  will  saw  best,  who  makes  the  first  stroke 
of  the  saw  by  applying  its  heel  to  the  bone,  and 
drawing  the  instrument  across  the  part,  towards 
himself,  so  as  to  make  a slight  groove  in  the  bone, 
which  serves  very  materially  to  steady  the  future 
movements  of  the  instrument ; and  who  makes 
long  regular  sweeps  with  the  saw,  at  first  rather 
slowly  than  quickly,  rather  lightly  than  heavily. 
The  saw  is  directed  by  Dupuytren  to  be  applied 
perpendicularly,  and  worked  in  the  beginning 
slowly,  but  afterwards  more  quickly,  in  proportion 
as  the  groove  becomes  deeper,  and  the  risk  of  the 
instrument  getting  out  of  it  is  lessened.  When  the 
bone  is  nearly  divided,  the  sawing  should  proceed 
with  the  greatest  gentleness.  Then  the  assistants 
who  hold  the  opposite  parts  of  the  limb,  should 
redouble  their  care  to  maintain  them  in  their  natural 
directions.  (See  Lecons  Orales  de  Clinique  Chir. 
t.iv.  p.300.)  Mr.  Liston  places  himself  so  that 
he  may  grasp  the  part  to  be  removed  during  the 
sawing  of  the  bone,  without  change  of  position. 
He  makes  the  incisions  with  the  left  hand  free  ; 
but,  as  soon  as  the  saw  is  in  the  right,  he  takes  firm 
hold  of  the  limb  below  the  wound.  He  disapproves 
of  entrusting  the  limb  to  an  assistant  during  the 
sawing,  and  lays  it  down  as  a rule,  that  the 
management  of  the  lower  part  of  the  limb  should 
alwaysbeleftto  the  person  using  the  saw.  Thesaw, 
he  says,  may  be  worked  either  horizontally  or  ver- 
tically, but  the  latter  direction  seems  to  him  best, 
because,  when  the  section  is  nearly  completed,  the 
uncut  part  of  the  bone  is  deep,  and  less  likely  to 
snap  on  the  weight  of  the  limb,  or  undue  pressure, 
operating  downwards.  (S ee  Liston’s  Elem.  part  iii. 
p.364.)  But,  there  is  often  a faultin  the  construc- 
tion of  the  saw  itself,  which  impedes  its  action, 
quite  independently  of  any  fault  on  the  part  of  the 
surgeon.  I allude  to  the  edge  of  the  instrument 
not  being  a little  broader  than  its  blade.  When 
the  saw  is  well  made,  the  teeth  always  make  plenty 
of  space  for  the  movement  of  the  rest  of  the  instru- 
ment. The  saw,  recommended  by  Mr.  Guthrie 
cuts  with  both  edges,  backwards  and  forwards' 
which  expedites  the  operation,  and  (what  is  of 
more  consequence)  helps  to  prevent  splintering 
when  the  bone  is  nearly  divided,  because  the  divi- 
sion can  be  finished  by  the  backward  motions, 
which  are  the  most  gentle.  (On  Gunshot  Wounds, 
p.  89.)  This  innovation,  Velpeau  informs  us,  is 
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not  adopted  in  France.  ( NouveauxElem.de  Med. 
Op6r.  t.  i.  p.  299.) 

If  the  bone  happen  to  break  before  the  sawing 
has  been  finished,  the  sharp-pointed,  projecting 
spiculas,  thus  occasioned,  must  be  removed  by 
means  of  a strong,  cutting  sort  of  forceps,  termed 
bone-nippers.  The  perpendicular  division  of  the 
bone  leaves  a sharp  edge  at  the  extremity  of  its 
circumference  : it  is  not  the  common  practice  to 
take  any  measures  for  the  removal  of  such  sharp- 
ness; yet  Graefe  recommends  filing  it  away  ( Op . 
cit.  p.66.),  and  Mr.  A.C.  Hutchison  makes  it  an 
invariable  rule,  whether  there  be  any  occasion  to 
use  the  bone-nippers  or  not,  “ to  take  off  the  aspe- 
rities, and  scrape,  or  endeavour  somewhat  to  round, 
the  sharp  cut  edge  of  the  bone  with  a strong  blunt 
scalpel,  in  order  to  prevent  the  soft  parts  from  being 
injured,  when  brought  over  the  end  of  the  bone  in 
forming  the  stump.”  ( Pract . Ohs.  in  Surgery , 
p.  24.)  Though  I have  not  followed  this  practice, 
or  rather  the  part  of  it  which  relates  to  cutting  off 
the  edge  of  the  bone,  nor  seen  it  adopted  in  Lon- 
don in  amputation  of  the  thigh,  I know  of  no  objec- 
tion to  it,  unless  it  be  on  the  score  of  its  inutility,  and 
the  delay  which  it  occasions.  All  projecting  points 
of  bone,  it  is  the  ordinary  custom  to  remove. 

After  the  removal  of  the  limb,  the  femoral  ar- 
tery is  to  be  immediately  taken  hold  of  with  a pair 
of  forceps,  or  with  Assalini’s  double  tenaculum,  and 
tied  with  a firm,  round,  smallish  ligature.  (See 
Ligature.)  Care  is  to  be  taken  to  leave  the 
nervus  saphsenus  major  out  of  the  noose.  Its  di- 
minutive size  prevents  it  from  being  readily  seen  ; 
but  as  it  is  always  situated  within  the  sheath,  and 
on  the  outer  and  front  part  of  the  artery,  in  the 
middle  third  of  the  thigh,  there  ought  to  be  no  great 
difficulty  in  finding  it.  ( Velpeau , Op.  cit.  t.  i. 
p.  506.)  None  of  the  surrounding  flesh  ought  to 
be  tied,  though  the  ligature  should  undoubtedly  be 
placed  round  the  artery,  just  where  it  emerges 
from  its  lateral  connections.  The  late  Mr.  Hey 
was  accustomed  to  tie  the  femoral  artery  twice, 
leaving  a small  space  between  the  ligatures.  Strong 
reasons  against  this  plan  will  be  found  in  the  ar- 
ticle Hemorrhage.  The  smaller  arteries  are 
usually  taken  up  with  a tenaculum.  The  tenacu- 
lum is  not  well  suited  for  the  larger  arteries,  be- 
cause it  readily  tears  their  coats ; but  it  answers 
excellently  for  the  smaller  ones,  which  it  draws 
out  with  great  promptitude.  It  has  also  the  ad- 
vantages of  not  letting  the  vessel  slip  away,  as  the 
common  forceps  does  ; and  of  admitting  of  being- 
held  by  anybody,  even  a child,  while  the  surgeon 
applies  the  ligature  ; a consideration  of  importance 
in  places  where  no  professional  assistant  is  at 
hand.  ( Dupuytren , Legons  Orales  de  Clinique 
Chir.  t.  iv.  p.  396.)  After  tying  as  many  vessels 
as  require  it,  the  best  practice  is  to  cut  off  one 
half  of  each  ligature,  near  the  knot  on  the  surface 
of  the  stump.  One  portion  is  quite  sufficient  for 
withdrawing  the  ligature,  when  this  becomes  loose ; 
and  the  other,  being  only  an  extraneous  body,  and 
productive  of  irritation  and  suppuration,  should 
never  be  allowed  to  remain. 

The  plan,  here  recommended,  is  founded  upon 
hat  valuable  principle,  which  teaches  us  to  lessen, 
as  much  as  possible,  the  quantity  of  extraneous 
matter  in  a wound  ; and  as  one  half  of  the  ligature 
answers  for  withdrawing  the  noose,  as  soon  as 
loosened,  I never  follow  a method  occasionally 
advised,  viz.  that  of  leaving  both  ends,  and  twist- 
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ing  them  together  into  one  cord,  by  means  of 
which,  when  further  twisted  at  the  proper  period, 
it  is  alleged,  that  the  detachment  may  be  more 
quickly  brought  about. 

My  friend,  the  late  Dr.  Hennen,  in  his  excel- 
tent  publication,  ascribes  the  improvement  of  re- 
moving one  half  of  the  ligature  to  Dr.  James 
Veitch,  who,  in  April,  1806,  published  some  va- 
luable precepts  relative  to  the  mode  of  tying  the 
arteries  in  amputation.  (See  Edinb.  Med.  and 
Surg.  Journa  l,  vol.ii.  p.  176.)  But,  highly  as  I 
approve  of  the  tenor  of  the  anonymous  paper  here 
referred  to,  it  is  impossible  for  me  to  suppose  that 
Dr.  Veitch  eould  be  the  first  who  suggested  such 
improvement.  When  I went  to  St.  Bartholomew’s 
Hospital,  in  1797,  no  surgeon  of  that  hospital 
ever  followed  any  other  mode ; and  the  practice 
was  then  so  far  from  being  new  there,  that  gentle- 
men who  had  been  at  the  hospital  seven  years  be- 
fore that  date,  saw  one  half  of  each  ligature  regu- 
larly cut  off,  the  very  first  time  of  their  attending 
an  operation  there.  The  use  of  broad  ligatures, 
and  the  inclusion  of  a considerable  quantity  of 
flesh  in  the  noose  together  with  the  vessels,  were 
also  practices  quite  exploded  at  St.  Bartholomew’s 
at  the  very  beginning  of  my  apprenticeship.  Dr. 
Veitch,  however,  seems  to  merit  the  honour  of 
having  been  the  first  to  set  the  example  of  tying 
every  vessel,  the  femoral,  as  well  as  the  smaller  ar- 
teries, with  a single  silk  thread,  taking  care  to  in- 
clude, as  far  as  was  possible,  nothing  but  the 
artery ; and  when  this  had  been  done,  he  took  off 
one  half  of  each  ligature,  as  near  as  possible  to  the 
knot,  so  that  the  foreign  matter  introduced  was 
a mere  trifle,  compared  with  what  I had  been  ac- 
customed to  see.”  ( Edinb . Med.  and  Surg.  Journ. 
vol.  ii,  p.  178.)  The  use  of  a single  silk  thread, 
therefore,  was  the  part  of  these  improvements  ori- 
ginating with  Dr.  Veitch. 

Mr.  Alanson  directs  the  ends  of  the  ligatures  to 
be  left  hanging  out  at  the  two  extremities  of  the 
wound.  But  when  a ligature  is  situated  in  the 
centre  of  the  wound,  it  is  best  to  bring  it  out  be- 
tween the  strips  of  adhesive  plaster,  at  the  nearest 
part  of  the  surface  ; otherwise  its  running  across 
one  half  the  wound  to  get  at  either  angle  would 
create  a great  deal  of  unnecessary  irritation  and 
suppuration.  The  advantages  of  this  method  of 
placing  the  ends  of  the  ligatures  were  well  explained 
by  Dr.  Veitch  ; but  his  practice,  like  the  innovation 
of  cutting  off  the  half  of  each  ligature,  has  been 
common  in  the  London  hospitals,  and  at  Bartholo- 
mew’s in  particular,  many  years  earlier,  I presume, 
than  the  case  referred  to  by  this  gentleman ; since 
it  has  been  familiarly  adopted  in  those  institutions 
ever  since  1797,  as  I can  testify  from  my  own 
personal  observation,  and,  indeed,  at  a much 
earlier  period,  according  to  the  report  of  those  gen- 
tlemen now  living,  who  were  my  seniors.  These 
remarks  are  offered,  without  the  slightest  intention 
of  detracting  from  the  merits  of  the  above-men- 
tioned paper,  which  is  replete  with  valuable  advice ; 
nor  am  I influenced  by  any  design  of  throwing 
honour  on  the  memory  or  character  of  any  other 
individual  at  the  expense  of  Dr.  Veitch,  being  at 
this  time  unacquainted  with  the  exact  periods  when 
either  this  improvement,  or  that  of  removing  the 
half  of  each  ligature,  commenced.  Baron  Dupuy- 
tren, and  M.  Roux  declare  tneir  preference  to  the 
method  of  bringing  out  all  the  ligatures  at  the 
lower  angle  of  the  wound  ; the  benefit  of  having 
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them  brought  out  thus  low,  so  as  to  keep  up  a 
drain  for  any  pus  that  may  form,  being  in  their 
opinion  greater  than  that  of  arranging  them  at 
the  points  of  the  wound  nearest  to  them.  (Mdm. 
sur  la  Reunion  de  la  PLaie  apres  V Amp.  p.  12.) 
Dupuytren,  who  only  approved  of  endeavouring  to 
procure  union  by  the  first  intention  at  every  point, 
when  amputation  had  been  performed  without 
delay,  for  a gunshot  wound,  or  other  bad  accident, 
on  a person  otherwise  healthy,  used  in  all  cases  to 
leave  the  lower  part  of  the  wound  unclosed.  Here 
he  brought  out  the  ends  of  the  ligatures  well 
twisted  together  into  a single  cord  ; and,  for  the 
purpose  of  still  farther  insuring  an  outlet  for  the 
pus,  if  the  cord  was  small,  he  occasionally  intro- 
duced a small  cylinder  of  charpieinto  the  posterior 
angle  of  the  incision  ; for  as  it  was  his  custom,  after 
circular  amputation  of  the  thigh,  to  bring  the  sides 
of  the  wound  partly  together  (see  Legons  Orales, 
Sgc.  p.  4 1 6.),  so  as  to  renderthe  line  of  it  transverse, 
I infer  that  he  selected  the  inner  angle  of  the 
incision  as  the  outlet  for  the  discharge  and  the  place 
for  the  cord  of  ligatures. 

As  Dr.  Ilennen  observes,  the  reducing  the  im- 
moderate size  of  ligatures,  the  separating  the 
threads  of  which  they  were  composed,  and  placing 
them  at  convenient  points  along  the  face  of  the 
stump,  or  wound,  and  the  actual  removal  of  one 
half  of  each  ligature,  were  amendments  very  slowly 
made  ; “ but,”  says  he,  “ an  improvement  which 
appears  to  me  of  great  consequence,  was  the  last 
of  introduction,  and  is  now  the  slowest  of  adoption, 
although,  the  artery  once  secured,  and  the  value  of 
adhesion  duly  acknowledged,  it  is  the  most  obvious 
of  all.  I allude  to  the  plan  of  removing -the  ends 
of  the  ligature  altogether,  and  thus  leaving  to  an 
extensive  wound  the  greatest  possible  chance  of 
immediate  union.”  The  first  printed  mention  of 
this  practice,  as  far  as  Dr.  Hennen’s  investigations 
have  discovered,  was  in  a letter  written  by  Mr. 
Haire,  dated  Southminster,  Essex,  Nov.  1786. 
“ The  ligatures,”  says  this  gentleman,  “ some- 
times became  troublesome,  and  retarded  the  cure. 
An  intimate  friend  of  mine,  a surgeon  of  great 
abilities,  proposed  to  cut  the  ends  of  them  off  close 
to  the  knot,  and  thus  leave  them  to  themselves. 
By  following  this  plan , we  have  seen  stumps  healed 
in  the  course  of  ten  days.  The  short  ligature,  thus 
left  in,  commonly  made  its  way  out  by  a small 
opening  in  a short  time,  without  any  trouble,  or  the 
patient  being  sensible  of  pain.  (See  Loud.  Med. 
Journ.  vol.vii.)  Certainly,  considering  the  thick- 
ness of  the  ligatures  in  use  at  the  above  period, 
this  testimony  of  the  success  of  the  method,  as  Dr. 
Ilennen  remarks,  is  very  satisfactory.  ( Principles 
of  Military  Siirgery,  p.  181.  ed.  2.).  In  a letter 
received  by  me  from  Mr.  Dunn,  surgeon  at  Scar- 
borough, and  dated  June  3.  1819,  he  tells  me, 
“My  predecessor,  Mr.  J.  Wilson,  the  late  partner 
of  Mr.  Travis,  amputated  a limb  in  1792,  or  1793, 
and  cut  off  the  ligatures  close  to  the  arteries,  and 
no  trouble  ensued.  He  did  this  at  the  recommend- 
ation of  Dr.  Balcombe,  of  York,  who  had  seen  the 
method  practised  on  the  Continent.”  In  Septem- 
ber, 1813,  Dr.  Hennen,  who  was  serving  with 
the  army  in  Spain,  began  the  adoption  of  this 
plan,  which,  he  expected,  would  not  only  prove 
useful  in  promoting  immediate  union,  but  in  ob- 
viating any  accidental  violence  to  the  ligatures, 
and  the  wrong  interference  of  the  younger  dressers 
in  trying  to  puil  them  away.  Between  September 


and  January,  thirty-four  cases  were  treated  in  this 
way  without  any  inconvenience  following,  or  the 
small  particles  of  silk  left  behind  giving  rise  to 
any  apparent  irritation.  Dr.  Hennen  also  pre- 
sented to  Sir  J.  M'Grigor  some  of  the  small  circles 
of  silk,  a part  of  which  had  come  away  with  the 
dressings,  while  others  had  floated  out  on  opening 
the  little  pustules,  which  formed  over  the  face 
of  the  stump  at  the  points  where  the  arteries  had 
been  tied.  Some  few  of  the  ligatures  never  made 
their  appearance,  and  the  patients  complained  of 
no  uneasiness  whatever.  Convinced  of  the  utility 
of  the  method,  Dr.  Hennen  afterwards  published 
an  account  of  it.  (See  Land.  Med.  Repository , 
vol.  iii.  p.  177.  and  vol.v.  p.221.)  This  gentle- 
man subsequently  found,  that  Dr.  Maxwell  of 
Dumfries  had  adopted  the  plan  as  far  back  as 
1798;  and  Dr.  Ferguson,  who  was  at  Stockholm 
during  the  peace  of  Amiens,  saw  it  also  then  fol- 
lowed by  some  of  the  surgeons  of  that  city,  with- 
out any  ill  effects.  (Hennen  s Military  Surgery, 
p.  175—178.  ed.  2.)  In  July,  1814,  Mr.  Law- 
rence communicated  to  the  Medical  and  Chirur- 
gical  Society  of  London,  some  cases  and  observ- 
ations highly  in  favour  of  the  practice ; and  the 
particularity,  which  he  lays  much  stress  upon,  is 
using  for  the  purpose  minute  firm  ligatures,  com- 
posed of  what  is  called  dentist’s  silk ; a material 
which  had  been  previously  recommended  by  Dr. 
M'Sweeney  in  one  of  the  volumes  of  the  Edin. 
Med.  and  Surgical  Journ.  (See  Med.  CJiir. 
Trans,  vol.  vi.  p.  156.)  In  a paper  of  later 
date,  he  says,  his  further  experience  had  confirmed 
the  usefulness  of  the  method  ; “ that  this  plan,  by 
diminishing  irritation  and  inflammation,  and  sim- 
plifying the  process  of  dressing,  materially  promotes 
the  comfort  of  the  patient,  and  the  convenience 
of  the  surgeon,  while  it  has  not  produced  ill  conse- 
quences, or  any  unpleasant  effect,  in  the  cases 
which  have  come  under  his  own  observation.” 
According  to  Mr.  Lawrence,  the  small  knots  of 
silk  generally  separate  early,  and  come  away  with 
the  discharge;  that  where  the  integuments  have 
united  by  the  first  intention,  the  ligatures  often  come 
out  rather  later,  with  very  trifling  suppuration  ; 
and  that,  in  some  instances,  they  remain  quietly  in 
the  part.  (Op.  cit.  vol.  viii.  p.  490.) 

When  this  plan  is  tried,  single  strong  threads 
and  silks,  or  rather  the  kind  of  ligature  which 
will  be  described  in  another  place  (see  Ligature), 
should  be  employed ; for,  otherwise,  the  knots 
would  be  large,  and  likely  to  create  suppuration 
and  future  trouble.  The  practice  was  tried  by 
Delpech  at  Montpellier  ; but  it  is  not  explained 
whether  he  used  single  threads,  or  silk,  or  whether 
any  inconveniences  resulted  from  the  method. 
(See  Relation  d’un  Voyage  fait  a Londres  en  1 814, 
ou  Parallele  de  la  Cliirurgie  Anglaise  avec  la  Chi- 
rurgie  Frangaise,  par  P.  J.  Roux,  8vo.  1815.)  Yet 
candour  requires  me  to  state  that  the  method  has 
gained  but  few  advocates  in  this  country.  One 
well-informed  writer  (see  Hemorrhage)  has  re- 
cited a case,  and  some  experiments,  which  are 
unfavourable  to  the  practice.  (Crosse,  in  Load. 
Med.  Repository,  vol.vii.  p.355.)  By  Sir  Astley 
Cooper,  the  practice  was  found  to  occasion  sup- 
puration, and  he  has  therefore  given  it  up.  ( Lan- 
cet, vol.  i.  p.  149.)  Mr.  Guthrie,  in  two  or  three 
instances,  has  also  seen  some  ill-looking  abscesses 
arise  from  the  presence  of  the  bits  of  ligature, 
though  he  approves  of  the  plan  where  the  wound 
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will  not  unite  by  the  first  intention,  which,  how- 
ever, can  rarely  be  known  beforehand.  (On  Gun- 
shot Wounds,  p.941.)  When  amputation  is  per- 
formed in  crowded  hospitals,  where  hospital  gan- 
grene is  prevailing,  Delpech  was  an  advocate  for 
the  plan,  becauseitenabledthe  surgeontobringthe 
lips  of  the  wound  more  perfectly  together.  By  this 
means,  as  his  experience  had  taught  him,  the  risk 
of  the  wound  beinginfected  was  materially  lessened. 
( Chirurgie  Clinique,  t.  i.  p.  83.)  The  small  per- 
ticles  of  the  ligatures,  enclosed  in  the  stump,  he 
says,  are  discharged  at  a period  when  the  patient 
has  regained  strength  enough  to  be  removed  into  a 
healthy  atmosphere ; little  openings  being  produced 
for  their  escape,  which  heal  up  in  twenty -four  hours. 

Sometimes,  the  sawn  surface  of  the  bone  itself 
bleeds  rather  profusely.  When  this  happens,  it  is 
an  excellent  plan  to  hold  a compress  of  lint  over 
the  end  of  the  bone,  during  the  time  requisite  for 
securing  the  rest  of  the  vessels.  The  bleeding  from 
this  source  will  then  give  no  further  trouble.  At 
the  end  of  this  period,  the  compress  may  generally 
be  taken  away,  the  bleeding  from  the  bone  having 
entirely  ceased.  The  surgeon  ought  not  to  be 
content  with  tying  only  such  vessels  as  he  observes 
throwing  out  blood,  while  the  patient  is  faint  with 
pain  ; he  should  endeavour  to  rouse  him  from  that 
faintish  state  by  a cordial,  and  then,  wiping  off  the 
coagulated  blood  with  a sponge  wet  in  warm 
water,  he  should  examine  narrowly  all  the  surface 
of  the  stump  ; for  otherwise  he  may  expect  to  be 
obliged  by  a fresh  hemorrhage  to  undo  all  the 
dressings.  (On  Amputation  of  the  Larger  Extre- 
mities, p.475.  Monro’s  Works.) 

When  there  is  merely  an  oozing  from  small  ves- 
sels, Bromfield’s  advice  to  loosen  the  tourniquet 
completely  is  highly  proper,  as  this  measure,  and 
washing  the  stump  with  a little  cold  water,  will  put 
an  entire  stop  to  such  bleeding,  without  any  occa- 
sion for  more  ligatures.  A good  deal  of  blood  is 
sometimes  lost  from  the  mouths  of  the  larger  veins; 
and  where  they  bleed  much  in  debilitated  subjects, 
I think  Dr.Hennen  is  right  in  recommending  them 
to  be  tied.  (On  Military  Surgery,  p.264.)  There 
is  no  necessity  for  doing  so,  however,  in  ordinary 
cases ; nor  should  I be  disposed  to  imitate  Mr. 
Hey,  who,  in  consequence  of  having  seen  a few  in- 
stances of  bleeding  from  the  femoral  vein,  gene- 
rally enclosed  that  vessel  in  the  ligature  along  with 
the  artery.  (Practical  Obs.  in  Surgery,  p.  530. 
ed.  2.)  This  method  was  sanctioned  by  the 
eminent  Desault,  who  says,  that  if  the  vein  be  left 
open,  and  the  bandage  at  the  upper  part  of  the 
limb  be  too  tight,  the  blood  regurgitates  downwards, 
and  hemorrhage  takes  place,  as  this  surgeon  assures 
us  he  has  often  seen.  When  the  vein  and  artery 
lie  close  together,  as  often  happens,  one  branch 
of  the  forceps  is  to  be  introduced  into  the  artery, 
and  the  other  into  the  vein  ; which  being  done,  the 
two  vessels  are  to  be  drawn  out  together,  and  in- 
cluded in  one  ligature  ; but  if  they  are  not  so  near 
together,  they  must  be  tied" separately.  (CEuvrez 
Chir.  de  Desault,  par  Bichat,  t.ii.  p.  550.  8vo. 
Paris,  1801.)  In  the  hospitals  of  London,  it  is 
not  the  usual  practice  to  tie  the  femoral  vein,  and, 
except  in  particular  cases,  I consider  the  custom 
wrong,  because  a ligature  on  a large  vein  some- 
times excites  a dangerous  and  fatal  inflammation 
within  the  vessel,  while  the  intervention  of  the  vein 
between  the  one  side  of  the  circle  of  the  ligature 
and  the  artery,  must  rather  tend  to  hinder  the 
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thread  from  operating  in  the  most  desirable  manner 
upon  the  latter  vessel.  Tor  some  remarks  on  ve- 
nous bleeding  during  operations,  and  an  account  of 
Dupuytren’s  views  and  practices  under  such  cir- 
cumstances, see  Hemorrhage.  If  the  end  of  the 
great  sciatic  nerve  should  project  too  much,  the 
best  plan  is  immediately  to  cut  it  off’,  as  advised 
by  M.  Descot.  (See  Velpeau,  Nouo.  Elem.  de 
Med.  Opdr.  t.  i.  p.  506.) 

Of  Dressing  the  Stump. 

The  wound  is  now  to  be  evenly  closed  with 
strips  of  sticking-plaster,  so  that  the  edges  of  the 
skin  may  form  a straight  line  across  the  face  of  the 
stump.  This  was  the  mode  commended  by  Alan- 
son,  and  is  what  is  preferred  by  the  generality  of  sur- 
geons in  this  country.  It  is  also  advised  by  Graefe, 
Delpech,  and  others.  (N or  men  fur  die  Abl.  gros - 
serer  Gliedm.  p.  106. ; Chirurgie  Clinique  de 
Montpellier,  t.ii.  p.395.;  Guthrie  on  Gunshot 
Wounds,  p.  208.)  Over  these  plasters  and  the 
ends  of  the  ligatures,  it  is  best  to  place  some  pieces 
of  lint,  spread  with  the  unguentum  cetaceum,  in 
order  to  keep  such  lint  from  sticking,  which  be- 
comes an  exceedingly  troublesome  circumstance, 
when  the  dressings  are  to  be  removed.  1 am  de~ 
cidedly  averse  to  the  plan  of  loading  the  stump 
with  a large  mass  of  plasters,  pledgets,  compresses, 
flannels,  &c. ; and  I see  no  reason  why  the  strips  of 
adhesive  plaster,  and  a pledget  of  simple  ointment, 
should  not  suffice,  when  supported  by  two  cross 
bandages,  and  a common  linen  roller,  applied 
spirally  round  the  limb,  from  above  downward. 
The  first  turn  of  the  roller,  indeed,  should  be  fixed 
round  the  pelvis,  while  the  lower  circles  secure  the 
cross  bandages,  often  called  the  Malta  cross,  over 
the  end  of  the  stump.  It  is  also  an  excellent  me- 
thod to  leave  some  little  interspaces  between  the 
piasters,  and  in  summer  to  keep  the  linen  bandages 
constantly  wet  with  cold  water.  In  this  way,  any 
discharge  will  readily  escape,  and  the  parts,  being 
kept  cool,  will  be  less  disposed  to  hemorrhage  and 
inflammation. 

Sir  Astley  Cooper  states,  that  he  has  seldom 
succeeded  with  his  stumps  above  the  elbow  or 
knee,  when  a roller  was  not  employed,  which,  he 
says,  prevents  retraction  of  the  muscles  and  exten- 
sive suppuration.  After  applying  the  roller,  and 
bringing  the  integuments  together,  he  merely  puts  . 
three  strips  of  adhesive  plaster  over  the  wound, 
and  one  round  the  stump,  to  keep  the  ends  of  the 
plaster  in  their  place  : in  hot  weather  he  applies 
a lotion  of  spirit  of  wine  and  water.  (Lancet, 
vol. i.  p.  150.) 

I am  completely  of  opinion  with  Mr.  Alanson, 
that  the  elastic  woollen  cap,  sometimes  placed 
over  all  the  bandages  and  dressings,  if  not  put  on 
with  a great  deal  of  care,  has  a tendency  to  push 
the  skin  backward  from  the  extremity  of  the 
stump  ; and  as  it  must  also  heat  the  part,  its  em- 
ployment should  be  discontinued.  In  the  North 
London  Hospital,  stumps  are  very  lightly  dressed, 
and  for  the  first  few  hours,  Mr.  Liston,  who  al- 
ways practises  flap-amputation,  merely  keeps  the 
flaps  together  with  two  or  three  sutures,  and  lays 
over  the  stump,  linen  or  lint  wet  with  cold  water. 
The  best  position  for  the  stump  is  that  in  which  it  is 
supported  on  a small  pillow,  with  the  thigh  mode- 
ratelv  bent. 

If  possible,  the  dressings  should  never  be  re- 
moved before  the  fourth  day,  not  reckoning  the 
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one  on  which  the  amputation  is  performed  ; and 
Sir  Astley  Cooper  even  prefers  the  sixth  or  eighth 
day ; merely  removing  on  the  fourth  one  strip  of 
plaster,  in  order  to  let  out  any  confined  matter. 
(See  Lancet,  vol.  i.  p.  150.)  Monro  also  set 
down  the  fifth,  sixth,  or  seventh  day,  as  gene- 
rally soon  enough  for  the  change  of  the  dressings. 
He  allows,  however*  that,  if  the  smell  of  the 
wound  should  become  odensive,  the  outer  dress- 
ings may  be  removed  sooner.  Even  when  the 
dressings  are  to  be  taken  away,  it  will  frequently 
be  found  useful  not  to  remove  one  strip  of  plaster ; 
but  the  stump  must  be  made  clean,  and  any  dis- 
charge washed  away.  These,  and  other  valuable 
precepts,  derived  from  the  eminent  Dr.  A.  Monro 
senior,  are  worthy  their  great  source,  and  the  cor- 
rectness of  them  promises  to  be  acknowledged  for 
ever. 

The  manner  of  renewing  the  dressings  of  stumps 

is,  indeed,  a very  important  business,  which  should 
never  be  intrusted  to  mere  novices  ; for  in  removing 
off  the  straps  of  sticking  plaster,  if  great  care  be 
not  taken,  the  slight  and  newly  formed  adhesions 
may  be  torn  asunder.  Thus,  as  Mr.  A.  Hutchi- 
son has  remarked,  if  the  strap  be  pulled  off  by 
holding  one  end  of  it  at  nearly  a right  angle  with 
the  adhering  part,  the  flap  will  be  raised  up  with 

it,  and  thus  a separation  of  the  newly  united  parts 
will  be  produced.  “ My  plan,”  says  he,  ‘'is  to 
reflect  the  raised  end  of  the  strap  close  down 
upon  the  adhering  parts,  and  to  bring  it  gently 
forward  with  one  hand,  while  the  removing  part 
of  the  strap  is  followed  by  two  fingers  of  the 
other  placed  upon  the  skin,  &c.  ; and  when  one 
end  is  detached  from  its  adhesion,  as  far  as  the 
line  of  incision  on  the  face  of  the  stump,  in 
like  manner  the  other  end  is  brought  down  and 
wholly  removed.”  (Practical  Obs.  p.  46.) 

In  order  to  facilitate  the  removal  of  the  plasters, 
and  save  the  patient  a great  deal  of  pain,  I follow 
the  plan  of  letting  warm  water  drop  over  them 
from  a sponge  for  a few  minutes  previously  to  the 
attempt  to  remove  them.  In  the  early  part  of  the 
treatment,  it  is  also  a valuable  rule  never  to  let 
every  strap  of  plaster  be  off  at  once,  so  as  to  leave 
the  flesh  quite  unsupported.  Some  skill  and  care 
are  also  invariably  necessary  to  avoid  pulling  away 
the  ligatures  with  the  dressings. 

At  the  end  of  five  or  six  days,  the  surgeon  may 
begin  to  try,  in  a very  gentle  manner,  whether  any 
of  the  ligatures  are  loose ; observing  rather  to 
twist,  than  suddenly  pull  them  directly  outward. 
However,  he  should  not  use  the  smallest  force,  nor 
persist  if  the  trial  create  pain.  One  would  hardly 
try  whether  the  ligature  on  the  main  artery  were 
loose,  before  the”  tenth  or  twelfth  day,  for  it  rarely 
comes  away  before  the  expiration  of  a fortnight. 
If  minute  ligatures  made  of  dentist’s  silk  be  em- 
ployed, and  both  their  ends  cut  off  close  to  the 
knot,  of  course,  this  delicate  business  of  trying  to 
get  rid  of  the  irritation  of  these  foreign  bodies  is 
entirely  superseded. 

Though,  in  the  above  account,  I have  directed 
the  edges  of  the  wound,  after  the  amputation  of 
the  thigh,  to  be  brought  together  in  such  a way 
that  the  wound  shall  appear  as  a line  across  the 
face  of  the  stump,  yet  there  are  instances  in  which 
the  bone  seems  most  easily  and  conveniently  co- 
vered, by  making  the  line  of  the  wound  in  a per- 
pendicular direction.  Mr.  B. Bell,  indeed,  gene- 
rally approved  of  it,  as  affording  a ready  outlet  for 


matter;  it  is  likewise  directed  by  Sir  C.  Bell 
(Op.  Surgery,  vol.i.),  by  Roux  (Mem.  sur  la 
Reunion  immediate  de  la  Plaie  apres  V Amp.  p.  11.), 
and  by  Dr.  Ilennen  (On  Military  Surgery,  p.  265. 
ed.2.). 

On  the  other  hand,  Mr.  C.  Hutchison  objects 
to  it,  because  it  seems  to  him,  that  when  a stump, 
thus  put  up,  is  laid  on  apdlow,  the  pressure  tends 
to  separate  and  open  the  lower  part  of  the  wound. 
(Pract.  Obs.  on  Surgery,  p.3’7.)  D<elpech  was 
also  led,  by  the  view  he  took  of  the  consequences 
of  suppuration,  and  the  contraction  of  cicatrices, 
to  prefer  bringing  the  sides  of  the  wound  together 
after  the  circular  amputation  of  the  thigh,  so  that 
the  line  of  the  cicatrix  might  be  transverse,  and 
not  perpendicular.  His  reason  was,  that  most  of 
the  ligatures,  which  unavoidably  produce  suppur- 
ation, are  placed  on  branches  of  the  profunda  in 
the  posterior  part  of  the  limb;  consequently,  here 
the  greatest  contraction  follows  cicatrization,  and 
the  anterior  flap  is  thereby  drawn  over  the  extre- 
mity of  the  bone  in  the  most  advantageous  manner 
(Chirurgie  Clinique  de  Montpellier,  t.  ii.  p.  395.)  ; 
the  muscles  in  front  of  the  femur  also  contract  to 
a less  extent  than  those  behind  ; another  reason 
assigned  by  Velpeau,  in  explanation  of  the  fact, 
that,  after  the  circular  amputation  of  the  thigh, 
the  cicatrix  is  drawn  backwards  or  inwards,  and 
the  end  of  the  bone  is  never  at  the  central  point 
of  the  stump.  (Velpeau,  Nouveaux  Elem.  de  Med. 
Oper.  t,  i.  p.  505.) 

It  is  curious  to  remark,  however,  that  the  thing 
which  leads  Mr.  C.  Hutchison  to  disapprove  of  the 
plan,  is  one  which  would  be  urged  in  its  favour 
by  Dupuytren,  Roux,  and  some  other  surgeons, 
who  actually  take  the  precaution  of  never  closing 
the  lower  angle  of  the  wound,  in  order  that  what- 
ever discharge  occurs  may  find  a ready  outlet. 
(Mem.  cit.  p.  14.)  Thus,  Velpeau  states, that  the 
French  surgeons  prefer  having  one  angle  of  the 
wound  forward,  the  other  backward,  in  order  that 
fluids  may  have  a ready  outlet.  (Nouv.  Elem.  de 
Med.  Chir.  t.  i.  p.509.;  also  Dupuytren,  t.  iv. 
p.  416.)  As  a general  maxim,  observes  this  very 
distinguished  surgeon,  the  soft  parts  should  be 
brought  together  in  the  direction  of  the  lesser  dia- 
meter of  the  stumps,  if  circular  amputations  have 
been  performed ; and  so  as  to  bring  the  bleeding 
surfaces  of  the  flaps  together,  if  flap-amputations 
have  been  done  : the  wound  is  to  be  brought  to- 
gether, with  its  line  in  the  direction  of  the  great 
diameter  of  the  oval,  if  the  oval,  or  oblique  mode 
of  amputation  has  been  selected. 

Mr.  Alanson  objected  to  the  line  of  the  wound 
being  vertical,  asserting  that  the  cicatrix  afterwards 
became  situated  immediately  over  the  end  of  the 
bone,  the  pressure  of  which  was  very  likely  to  make 
the  part  ulcerate.  However,  in  St.  Bartholomew’s 
Hospital  I haveseentheedges  of thewound  occasion- 
ally  brought  together  in  theperpendieular  direction, 
and  capital  stumps  made  in  this  manner.  In  a case 
in  which  I assisted  Mr.  Ramsden  at  Christ’s  Hos- 
pital, whenanattemptwasmade  toput  upthe  wound 
in  the  common  manner,  the  bone  seemed  to  make 
considerable  pressure  against  the  skin,  which  did  not 
happen,  when  the  line  of  the  wound  was  made  in 
the  other  direction,  which  of  course  was  imme- 
diately adopted.  Mr.  Hey  has  noticed  this  subject 
as  follows:  the  integuments  and  muscles  may  be 
brought  into  contact  by  pressing  either  the  anterior 
and  posterior  parts,  or  the  sides  of  the  thigh,  toge- 
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ther.  The  former  method,  by  the  gradual  retrac-  I 
tion  of  the  posterior  muscles,  causes  the  integuments  j 
of  the  anterior  part  of  the  stump  to  cover  more 
completely  the  extremity  of  the  bone..  The  latter 
method  causes  the  integuments  and  muscles  to  meet 
each  other  the  more  readily,  and  therefore  is  to  be 
preferred,  when  the  quantity  of  soft  parts  preserved 
is  somewhat  deficient.  ( Pract . Obs,  on  Surgery, 
p.  533.  ed.  2.) 

M.  Malgaigne  observes,  that,  whether  the  line 
of  the  wound  be  transverse,  or  perpendicular,  the 
inconveniences  are  equal.  The  former  plan  leaves 
a cul  de  sac  below,  in  which  pus  lodges ; in  the 
latter  method,  one  angle  of  the  wound  is  pressed 
against  the  cushion,  which  supports  the  stump. 
Perhaps,  says  M.  Malgaigne,  the  oblique  direction 
should  be  preferred.  (See  Malgaigne,  Manuel  de 
[ Med.  Op.  p.  298.) 

The  plan  of  bringing  the  edges  of  the  wound  to- 
gether after  amputation,  so  that  they  may  unite 
by  the  first  intention,  has  received,  for  many  years 
past,  the  universal  approbation  of  British  surgeons. 
It  is  their  general  practice,  in  the  treatment  of  all 
incised  wounds.  It  may  be  said  to  be  the  pride 
of  English  surgery;  for  in  nothing  does  she  display 
more  convincingly  her  superiority.  Baron  Larrey, 
however,  in  cases  of  amputation,  disapproves  of 
the  attempt  to  unite  the  wound  by  the  first  inten- 
tion, and  merely  brings  forward  its  edges  somewhat 
towards  each  other  with  a piece  of  linen,  that  co- 
vers the  whole  of  the  wound,  and  has  small  holes 
cut  in  it  for  the  passage  of  the  discharge.  (Mem. 
de  Clur.  Mil.  t.  iii.  p.  379.)  This  piece  of  linen  is 
supported  with  a moderately  tight  roller. 

M.  Roux,  on  his  arrival  in  this  country, ^wondered 
to  see  British  surgeons  so  prejudiced  in  favour  of 
union  by  the  first  intention,  as  to  adopt  it  after  all 
amputations.  “ C’est  pareillement  abuser  de  la  re- 
union immediate  que  de  Pappliqueren  tonte  cir con- 
stance  d la  plaie  qui  resulte  de  P amputation  des 
membres.  J’entends  parler  de  V amputation  dans 
la  continuity  des  membres,  et  plus  particular  ement 
encore  de  l' amputation  circulaire.”  (P  128.  Pa- 
r allele  de  la  Chirurgie  Anglaise  avec  la  Chirurgie 
Franqaise,  8vo.  Paris,  1815.)  But  M.  Roux  has 
curiously  omitted  to  explain,  in  his  book,  what 
are  the  advantages  of  not  bringing  the  edges  of  the 
wound  together,  and  why  he  calls  prejudice  the 
partiality  to  a method,  the  superior  efficacy  of 
which  is  continually  demonstrated  in  every  hospital 
of  London.  He  does  not,  indeed,  presume  to  con- 
demn the  practice  altogether  ; on  the  contrary,  he 
allows  it  to  be  proper  in  certain  cases  ; yet  he  con- 
tends that  it  ought  to  be  confined  within  particular 
limits.  (P.  130.  See,  also,  Mem.  et  Obs.  sur  la 
Reunion  immediate  de  la  Plaie  apres  P Amputation, 
fyc.  8vo.  Paris,  1814.) 

In  this  tract,  M.  Roux  proves  most  convincingly 
the  benefits  of  union  by  the  first  intention,  after 
amputation  of  the  thigh  by  the  circular  incision  ; 
but,  strangely  enough,  his  prejudices  hinder  him 
from  advising  the  practice  to  be  extended  to  other 
amputations.  He  does  not  positively  condemn  it 
in  the  arm,  though  he  thinks  the  method  less  ne- 
cessary, because  amputation  there  is  less  danger- 
ous than  in  the  thigh,  &c.  (P.  45.)  To  such  futile 
reasoning  is  this  author  reduced  by  the  unsound- 
ness of  his  doctrine.  He  also  deems  the  attempt 
at  union  by  the  first  intention  counterindicated, 
where  limbs  are  amputated  for  injuries  which  vio- 
lently contuse  and  crush  the  parts  (p.  48.),  and 


65 

where  the  limb  is  much  wasted.  (P.  50.)  In 
the  latter  condition,  however,  he  thinks  Desault’s 
flap-amputation  may  be  done,  and  an  effort  made 
to  heal  the  wound  by  adhesion.  In  one  case,  he 
did  this  with  success.  (P.  51.)  The  opinions  of 
Dupuytren  on  this  subject  lead  him  also  to  be  an 
advocate  for  reform  in  the  practice  of  aiming  con- 
stantly at  complete  union  by  the  first  intention, 
after  all  amputations.  He  was  for  un  sage  milieu. 
The  facts  and  arguments,  which  form  the  basis  of 
his  precepts,  will  be  noticed  with  the  subject  of 
union  by  the  first  intention  in  the  article  Wounds. 

Dubois  has  tried  the  plan  with  a success  equal 
to  that  of  the  London  surgeons.  “ The  method 
is  preferable,”  says  Richerand,  “ to  the  old  one,  in 
whatever  point  of  view  it  is  considered.  This 
union  is  more  expeditious,  a few  days  being  suffi- 
cient for  its  completion.  A woman,  whose  thigh  I 
took  off  in  1810,  was  very  well  in  a week,  &c. — 
Besides  the  advantage  of  a quick  cure,  and  such 
quickness  is  especially  of  great  importance,  where 
the  patient  has  been  much  reduced,  so  that  he 
would  hardly  be  able  to  bear  a long  suppuration, 
union  by  the  first  intention  has  the  recommend- 
ation of  saving  the  patient  from  a great  deal  of 
pain,  the  flap  of  integuments  with  which  the 
bleeding  surface  of  the  stump  is  covered,  being 
much  less  irritating  to  the  flesh  than  the  softest 
eharpie  would  be,  &c. — Three  years  have  elapsed 
since  the  publication  of  the  third  edition  of  this 
book.  During  this  interval,  I have  performed 
more  than  a hundred  and  fifty  amptutations,  and 
the  utility  of  immediate  union  has  been  more  and 
more  proved  to  me.”  ( Nosographie  Chirurg. 
p.  475.  477.  ed.  4.) 

But,  notwithstanding  these  and  other  encomiums 
on  the  practice,  Richerand,  like  other  Lrench 
surgeons,  is  not  an  advocate  for  it  in  certain 
cases  ; as,  for  instance,  limbs  shattered  by  gunshot 
wounds,  or  affected  with  hospital  gangrene.  Here 
he  maintains  that  it  hardly  ever  succeeds.  (P.  478.) 
But,  though  it  be  true,  that  amputations  after  gun- 
shot wounds  do  not  generally  heal  so  well  as  many 
other  cases,  it  cannot  be  denied  that  they  do  some- 
times unite  more  or  less  by  the  first  intention  ; and 
why  should  not  the  chance  be  taken?  It  is  pro- 
ductive of  no  danger ; there  is  nothing  better  to 
be  tried  ; and  if  it  fail,  what  is  the  harm  ? Why, 
the  wound  will  then  heal  by  suppuration  and  the 
granulating  process,  just  as  soon  as  if  the  hollow 
of  the  stump  had  been  filled  with  eharpie,  or  left 
open  ; it  will,  in  fact,  heal  in  a way,  which  is 
less  advantageous  than  union  by  the  first  inten- 
tion, but  which  is  the  best  which  can  now  happen. 
The  very  cases,  which  Richerand  condemns  as  unfit 
for  union  by  the  first  intention,  are  those]  particu- 
larly specified  as  most  favourable  for  it  by  Dupuy- 
tren (see  Lemons  Orales,  t.  iv.  p.  419.)  ; while 
Delpech  is  so  convinced  of  the  necessity  of  the 
perfect  closure  of  the  wounds,  where  hospital 
gangrene  is  prevailing,  that  in  order  to  let  this  ob- 
ject be  most  completely  fulfilled,  he  advices  both 
ends  of  each  ligature  to  be  cut  off  close  to  the  knot. 

Prom  what  has  been  said,  it  appears  that  the 
practice  of  healing  the  wound  by  the  first  intention 
after  amputation  is  less  general  in  France  than  it  is 
in  England ; a circumstance,  which  may  perhaps 
be  explained  by  the  fact  of  its  being  much  newer 
to  the  French  than  to  us.  Every  improvement 
must  encounter  for  a time  the  opposition  of  preju- 
dice ; but  one,  so  important  as  that  which  we  are 
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considering-,  must  at  length  prevail  and  meet  with 
universal  adoption.  Our  extraordinary  partiality 
to  union  by  the  first  intention  arises  from  a convic- 
tion of  its  superior  efficacy,  and  is  a decisive  proof 
of  the  goodness  of  English  surgery  in  respect  to 
wounds.  The  observations  of  MM.  Roux  and 
Richerand  tend  to  prove,  that  they  are  not  alto- 
gether unaware  of  its  advantages,  and  they  there- 
fore recommend  it  for  certain  cases  ; but,  their 
backwardness  to  extend  it  to  all  amputations  is 
little  in  favour  of  the  comparison,  which  they  are 
so  fond  of  making  of  French  with  English  surgery. 
Even  the  eminent  Dupuytren  had  great  apprehen- 
sions about  lodgments  of  matter,  if  union  by  the 
first  intention  were  completely  attempted ; and, 
for  the  prevention  of  them,  left  the  lower  angle  of 
the  wound  open,  sometimes  placing  a tent  in  it, 
and  always  the  ends  of  all  the  ligatures  twisted 
into  one  cord,  as  already  explained.  This  cord  of 
ligatures  serves  to  conduct  the  discharge  out  of  the 
unclosed  angle  of  the  wound,  and  abscesses  in  the 
deep  part  of  the  stump  are  prevented.  A great 
portion  of  the  wound  unites  by  the  first  intention  ; 
suppuration  only  takes  place  in  the  track  of  the 
ligatures,  and,  in  general,  as  soon  as  these  have 
been  detached,  it  soon  ceases.  (See  Lecons  Or  ales, 
t.  iv.  p.  416.) 

However,  that  stumps  may  fall  into  a state,  in 
which  the  pressure  of  all  plasters  and  bandages 
whatever  should  be  most  carefully  avoided,  and 
emollient  poultices  used,  is  a truth  of  which  every 
surgeon  of  experience  must  be  fully  convinced. 
This  happens  whenever  the  parts  are  affected  with 
considerable  tension,  inflammation,  and  swelling, 
or  painful  acute  abscesses.  There  is  also  no  utility 
in  keeping  the  edges  of  the  wound  very  closely 
compressed  together  when  all  chance  of  adhesion 
is  past,  and  the  parts  must  heal  by  the  granulating 
process.  My  friend,  Mr.  Guthrie,  after  amputa- 
tions, performed  from  necessity  in  parts  not  in  a 
healthy  state,  as  in  most  secondary  amputations 
after  compound  fractures  of  the  thigh,  does  not 
insist  upon  the  edges  of  the  wound  being  brought 
into  close  contact  by  sticking  plaster,  compress, 
and  bandage.  In  these  cases,  he  also  recommends 
the  bone  to  be  sawn  an  inch  shorter  than  usual,  or 
than  would  be  necessary  under  other  circumstances, 
in  order  to  prevent  its  protrusion,  and  the  ligatures 
to  be  cut  off  close  to  the  knots,  so  as  to  lessen  irri- 
tation. The  integuments  and  muscles  are  to  be 
brought  forward,  and  retained  so  by  a moderately 
tight  roller,  but  not  laid  down  against  the  bone. 
Some  fine  lint,  smeared  with  cerate,  or  oil,  is  to  be 
put  between  the  edges  of  the  wound  ; and  a piece 
of  linen  and  a Malta  cross  over  it,  supported  by  a 
few  light  turns  of  the  roller.  “ In  some  cases/’ 
says  Mr.  Guthrie,  “ I have  put  one,  and  even  two 
straps  of  plaster  over  the  stump,  to  keep  the  edges 
approximated,  without  being  in  contact ; and  where 
the  parts  are  but  little  diseased,  this  may  be  at- 
tempted ; but  if  the  stump  becomes  uneasy,  they 
should  be  cut,  and  a poultice  applied.  When  only  a 
part  of  the  stump  has  appeared  to  slough,  I have 
found  the  spiritus  camphor®  alone,  or  diluted  with 
a watery  solution  of  opium,  applied  with  the  lint, 
very  useful.”  (On  Gunshot  Wounds,  p.  104.) 

I he  reasons  which  led  Mr.  Guthrie  to  incline  to 
the  plan  of  not  bringing  together  the  edges  of  the 
wound,  in  cases  of  this  description,  must  be  learned 
by  reference  to  his  own  valuable  work.  His  cases 
and  arguments  are  entitled  to  serious  consideration ; 


and  though  they,  as  well  as  the  observations  of  M. 
Roux  (Mem.  sur  la  Reunion  immediate  de  la 
Plaie  apres  V Amputation,  8vo.  Paris,  1814.),  leave 
me  unconvinced  of  the  usefulness  of  not  bringing 
the  edges  of  the  wound  together,  immediately  after 
the  amputation  of  bad  compound  fractures,  there 
are  some  of  his  observations,  respecting  the  in- 
jurious effects  of  pressure  in  certain  conditions  of 
the  stump,  perfectly  agreeing  with  my  own  senti- 
ments. At  present,  I have  never  seen  any  case  of 
amputation,  in  which  I should  not  have  thought 
the  surgeon  wrong,  had  he  not  brought  the  sides  of 
the  wound  together  directly,  or  within  a few  hours 
after  the  operation,  so  as  to  afford  the  chance  of 
union  by  the  first  intention. 

Various  bad  Consequences  may  follow 
Amputation  ; 

As,  for  instance,  spasms  of  the  stump,  tetanus, 
hemorrhage,  severe  inflammation  of  the  stump, 
abscesses  and  extensive  sinuses,  inflammation  of 
the  medullary  membrane,  necrosis  (see  B.  Phil- 
lips, in  Lond.  Med.  Gaz.  for  1833 — 34,  p.  189.), 
protrusion  of  the  bone,  phlebitis,  and  suppuration 
in  internal  organs  and  in  various  other  parts  of  the 
body,  hospital  gangrene,  neuromata,  &c.  Of 
these  several  complications,  which  may  either  inter- 
rupt cicatrization,  or  subject  the  patient  to  great 
and  protracted  suffering,  or  even  lead  to  a fatal 
termination,  some  are  common  to  many  operations  ; 
others  restricted  to  that  which  is  now  under  con- 
sideration 5 some  arise  from  external  causes  ; others 
from  internal.  (See  Dupuytreii,  Legons  Orales, 
t.  iv.  p.  425.)  It  is  only  necessary  to  enter  into  a 
part  of  these  topics  in  the  present  place,  because 
the  others  more  properly  belong  to  the  articles 
Hospital  Gangrene,  Necrosis,  Phlebitis, 
Stumps,  Suppuration,  and  Tetanus. 

Secondary  Hemorrhage. 

Bleeding,  after  the  operation,  is  of  two  kinds  in 
regard  to  the  time  when  it  occurs.  The  first  takes 
place  within  twenty-four  hours  after  the  operation, 
and  when  the  circulation  has  risen  with  the  inflam- 
matory fever.  Hence  an  assistant  should  always 
be  left  with  the  patient,  with  directions  carefully 
and  repeatedly  to  look  at  the  stump,  and  if  any 
bleeding  should  arise,  to  apply  the  tourniquet,  un- 
til further  aid  be  obtained.  In  case  no  assistance 
can  be  spared  for  this  purpose,  as  must  frequently 
happen  in  country  practice,  the  tourniquet  should 
be  left  slackly  round  the  limb,  and  the  nurse,  or 
patient  himself,  directed  to  turn  the  screw  of  the 
instrument,  in  order  to  tighten  it  in  case  of  need. 
A slack  tourniquet,  left  round  the  ring  after  am- 
putation, cannot  do  harm,  and  its  not  having  been 
ready  in  this  way  has  cost  many  patients  their 
lives. 

This  kind  of  hemorrhage  has  often  been  known 
to  arise  from  the  pressure  of  a tight  bandage  round 
the  stump.  As  Monro  observes,  the  circular 
turns  of  the  bandage,  when  tight,  must  stop  the 
return  of  blood  in  the  cutaneous  veins,  and  thus  by 
making  a greater  resistance  to  the  blood  in  the  ar- 
teries, which  anastomose  with  them,  occasion  the 
contracting  power  of  the  heart  and  arteries  to  dilate 
and  force  more  blood  into  their  other  branches ; 
but,  these  being  cut  in  the  amputation,  will  pour 
out  their  blood,  and  so  hemorrhage  is  brought  on. 
Making  much  pressure  round  the  stump  is  highly 
deserving  of  reprobation  ; and  whenever  there  is 
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a universal  oozing  of  blood,  I would  recommend 
the  operator  to  be  sure,  that  the  circulation  in  the 
superficial  veins  is  not  impeded  by  the  tightness  of 
any  bandage  or  tourniquet. 

If  the  bleeding  should  not  be  from  an  artery  of 
consequence,  the  application  of  linen  dipped  in 
cold  water  will  sometimes  check  it,  and  the  disa- 
greeable necessity  for  removing  the  dressings  and 
opening  the  wound  may  thus  be  avoided.  But 
it  often  happens  that  the  wound  must  be  opened, 
and  the  bleeding  vessel  tied.  This  is  a very  pain- 
ful proceeding  ; and  when  the  dressings  have  been 
applied  some  hours,  so  that  the  stump  has  had  time 
to  inflame,  nothing  can  exceed  the  suffering  to 
which  the  patient  is  now  subjected.  Here  we  see 
the  prudence  of  being  particularly  careful  at  first 
to  tie  every  suspicious  vessel. 

A few  years  ago,  directly  after  the  ligature  of 
the  vessels,  the  stump  was  always  closed  and 
dressed.  Such,  indeed,  is  still  the  general  prac- 
tice. Dupuytren  deviated  from  this  custom  by 
letting  one  or  several  hours  elapse  before  he  dressed 
the  stump.  The  vessels  having  been  secured,  the 
patient  was  conveyed  into  bed  again,  with  merely 
a single  compress  and  slack  bandage  placed  on  the 
stump.  Dupuytren’s  reasons  for  this  practice  are 
that,  notwithstanding  every  possible  attention,  he- 
morrhage will  frequently  take  place  shortly  after 
operation,  and  compel  the  surgeon  to  remove  the 
dressings;  and  that  these  often  conceal  the  bleeding, 
till  it  has  gone  on  to  a fatal  extent.  Arteries  are 
frequently  prevented  for  a time  from  throwing  out 
blood  by  the  patient’s  syncope,  or  mental  depres- 
sion ; but,  in  two  or  three  hours  they  begin  to 
bleed  profusely,  on  the  circulation  recovering  its 
force.  From  the  period  when  .Dupuytren  com- 
menced the  custom  of  deferring  the  dressing  for  a 
time,  no  consecutive  hemorrhage  of  this  kind  oc- 
curred in  any  of  his  patients.  (See  Logons  Orales, 
t.  iv.  p.  412.)  The  regular  dressing  of  stumps 
is  also  deferred  by  Mr.  Liston  for  six  or  eight 
hours,  or  till  all  oozing  has  ceased ; merely  lint 
wetted  with  cold  water  being  at  first  placed  over 
the- wound.  (See  Liston's  Etem.  part  hi.  p.  368.) 

The  second  sort  of  hemorrhage,  after  amputa- 
tion, arises  from  ulceration  of  arteries,  and  may 
occur  a few  hours,  or  even  some  weeks  or  months 
after  the  operation,  when  all  the  ligatures  have 
come*  away,  and  the  patient  seems  nearly  well. 
Two  such  cases  are  related  by  Mr.  Bromfield. 
(Vol.  i.p.  307.)  J.  L.  Petit  saw  an  instance  in 
which  the  hemorrhage  came  on  twenty  days  after 
amputation  of  the  thigh  very  high  up  ; and  Baron 
Dupuytren  refers  to  an  example  in  La  Charite, 
where  the  bleeding  took  place  two  months  after 
an  amputation  of  the  leg,  from  a fistulous  opening 
in  the  stump,  in  consequence  of  ulceration  of  one 
side  of  the  popliteal  artery.  (See  Legons  Orales, 
fyc.  t.  iv.  p.  426.)  Now  that  the  plan  of  covering 
the  stump  with  sound  skin  is  adopted,  this  kind  of 
bleeding  is  less  common  than  formerly.  When  the 
bleeding  vessel  is  large,  there  is  no  chance  of  put- 
ting the  patient  out  of  danger,  except  by  cutting 
down  to  the  vessel,  and  tying  it.  The  trunk  of  the 
vessel,  however,  may  sometimes  be  more  conve- 
niently tied  than  the  bleeding  branch  itself. 

Mr.  Hey  mentions  a particular  sort  of  hemor- 
rhage, after  the  operation  : “I  have  seen,”  says 
he,  “ a few  instances  of  the  integuments  becoming 
so  contracted  after  the  operation,  as  to  compress 
the  veins  just  above  the  extremity  of  the  stump, 
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and  bring  on  after  some  hours  a copious  hemor- 
rhage. When  it  has  appeared  clear  to  me  that 
the  hemorrhage  was  venous,  I have  made  a divi- 
sion of  integuments  on  one  side  of  the  thigh,  suffi- 
cient to  remove  the  stricture,  and  this  method  has 
immediately  suppressed  the  hemorrhage.”  (P.  530. 
edit.  2.) 

I have  never  met  with  a case,  where  hemorrhage 
was  unequivocally  produced  by  a contraction  of 
the  integuments.  Dr.  Hennen  states,  that  he  had 
seen  only  one  example,  and  it  was  successfully 
treated  by  loosening  the  bandage,  and  moistening  the 
dressings  with  cold  water.  (On  Military  Surgery , 
p.  264.  ed.  2.)  Here  I infer,  from  the  mode  of  relief, 
that  the  cause  was  not  the  pressure  of  the  integu- 
ments, but  that  of  the  roller  on  the  veins. 

In  Mr.  Guthrie’s  practical  work,  there  are  some 
excellent  remarks  on  those  hemorrhages,  which,  in 
an  irritable  and  sloughing  state  of  a stump,  fre- 
quently take  place  from  the  small  branches,  or 
from  the  main  trunks  of  the  arteries,  in  conse- 
quence of  ulceration.  It  is  (says  he)  not  always 
easy  to  discover  the  bleeding  vessel,  or,  when  dis- 
covered, to  secure  it  on  the  face  of  the  stump  ; for, 
as  the  ulcerative  process  has  not  ceased,  and  the 
end  of  the  artery,  which  is  to  be  secured,  is  not 
sound,  no  healthy  action  takes  place.  The  ligature 
very  soon  cuts  its  way  through,  or  is  thrown  off, 
and  the  hemorrhage  returns  ; or  some  other  branch 
is  opened,  and  another  ligature  is  required,  which 
is  equally  uncertain;  and,  under  this  succession 
of  ligatures  and  hemorrhages,  the  patient  dies. 
Here,  cutting  down  to  the  principal  artery,  in  pre- 
ference to  another  amputation,  has  often  suc- 
ceeded; but,  under  other  circumstances,  it  fails, 
and  amputation  becomes  ultimately  necessary.  At 
the  same  time  it  is  allowed  that  this  operation  may 
also  fail.  On  the  whole,  Mr.  Guthrie  professes 
himself  to  be  an  advocate  in  most  cases  for  tying 
the  artery  in  the  first  instance  ; and  if  this  proceed- 
ing should  not  answer,  he  would  then  amputate. 
However,  the  practice  of  taking  up  the  artery,  he 
thinks,  should  not  be  adopted  indiscriminately,  the 
doctrines  of  aneurism  not  being  here  applicable, 
because  there  is  a wounded  vessel,  with  an  external 
opening.  “ In  the  thigh,  the* operation  is  less  cer- 
tain than  in  the  arm,  and  especially  if  it  is  not  the 
main  artery  that  bleeds ; for,  the  branch  from 
which  the  hemorrhage  proceeds  may  come  from 
the  profunda,  and  tying  the  artery  in  the  groin  on 
such  opinion  would  be  doing  a serious  opera- 
tion, and  one  which  probably  would  not  succeed  ; 
for,  the  anastomosing  branches  would  restore,  the 
circulation  in  the  stump  in  a short  time,  and  again 
establish  the  bleeding.  If  it  is  the  femoral  artery 
that  bleeds,  and  the  ligature  is  applied  high,  it  is 
very  liable  to  a return,  of  hemorrhage.  To  obviate 
these  difficulties,  the  part  from  which  the  bleeding 
comes  should  be  well  studied,  and  the  shortest  dis- 
tance from  the  stump  carefully  noted  at  which 
compression  on  the  artery  commands  the  bleeding ; 
and,  at  the  spot,  the  ligature  should  be  applied, 
provided  it  is  not  within  the  sphere  of  the  inflam- 
mation of  the  stump.”  (On  Gunshot  Wounds,  p.  105, 
106.)  Thus  far  the  advice  seems  to  me  correct 
and  valuable  ; but,  where  the  hemorrhage  could  be 
restrained  by  taking  up  the  artery  in  the  groin, 
though  not  lower  down,  I doubt  the  propriety  of 
preferring  amputation  to  this  other  less  severe 
operation,  provided  the  efficiency  of  a ligature 
above  the  profunda  be  proved,  in  the  manner 
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judiciously  recommended  by  Mr.  Guthrie,  viz.  by 
means  of  pressure. 

The  following  is  the  counsel  offered  by  Mr. 
Hey:  “ When  we  are  under  the  necessity  of  am- 
putating a limb  that  has  suffered  great  contusion, 
though  the  operation  is  performed  upon  a part  ap- 
parently sound,  the  wound  sometimes  becomes 
sloughy  and  ill-conditioned.  No  good  granula- 
tions arise  to  cover  the  extremities  of  the  arteries  ; 
but  the  ligatures  cut  through  these  vessels,  or,  be- 
coming loose,  cease  to  make  a sufficient  pressure 
upon  them,  and  hence  repeated  hemorrhages  en- 
sue. This  is  a dangerous  state  for  a patient ; for, 
if  the  vessels  are  taken  up  afresh  with  the  needle, 
the  hemorrhage  will  now  and  then  return  in  the 
course  of  two  or  three  days.  In  such  cases  the 
application  of  dry  sponge,  cut  transversely,  as 
directed  by  Mr.  White  ( Cases  in  Surgery ),  has 
been  found  singularly  useful,  and  has  saved  the 
life  of  the  patient.  But  a constant  pressure  must 
be  kept  upon  the  pieces  of  sponge,  by  the  fingers 
of  a succession  of  assistants,  till  granulations  begin 
to  arise  upon  the  stump,  and  the  prospect  of  future 
hemorrhage  disappears.  This  method  is  of  the 
greatest  importance  after  amputation  on  the  thigh, 
or  leg,  where  the  great  vessels  are  deeply  seated. 
In  the  arm,  above  the  elbow,  where  the  vessels 
are  more  superficial,  the  great  artery  may  be  taken 
up,  with  a portion  of  muscular  flesh,  above  the 
surface  of  the  stump,  by  making  first  an  incision 
through  the  integuments.  My  colleague,  Mr. 
Logan,  has  done  this  twice  within  the  last  year,  with 
complete  success,  when  repeated  ligatures,  applied 
in  the  usual  way,  had  failed. 

“ In  the  morbid  sloughy  state  of  the  stump, 
above  mentioned,  the  application  of  lint,  soaked 
in  a liquid,  composed  of  equal  quantities  of  lemon- 
juice  and  rectified  spirit  of  wine,  has  been  found 
very  advantageous,  and  has  caused  it  to  put  on 
soon  a healthy  aspect.”  (P.  536,  537.  edit.  2.) 

Inflamfnation  and  suppuration  in  the  arteries  of 
a stump  have  a particular  tendency  to  loosen  the 
clot  in  them,  and  thus  produce  secondary  hemor- 
rhage. Ulceration  of  an  artery  may  also  be  excited 
by  an  inflammation,  which  keeps  up  suppuration 
directly  around  the  vessel.  At  the  period,  when 
the  ligatures  are  expected  to  be  detached,  the  ut- 
most vigilance  should  always  be  exerted  to  guard 
the  patient  from  the  risk  of  secondary  hemorrhage. 
(See  Dupuytren,  Legons  Orales,  t.  iv.  p.  428.) 

These  kinds  of  secondary  hemorrhage,  as  Baron 
Dupuytren  justly  observes,  are  much  more  diffi- 
cult to  stop,  than  such  as  come  on  immediatel  y or 
soon  after  amputation.  The  cellular  tissue  is  de- 
prived of  its  natural  suppleness  and  flexibility ; and 
is  so  thickened  and  changed  that  every  fresh  liga- 
ture cuts  through  it.  Generally,  also,  the  direct  ap- 
plication of  a ligature  to  the  bleeding  part  of  the 
arteries  is  impracticable  ; because,  as  the  coats  of 
the  vessel  adhere  to  the  neighbouring  textures,  it 
either  cannot  be  taken  hold  of,  or  is  torn  with  the 
least  effort  being  made  with  the  forceps  to  draw  it 
out.  As  for  permanent  compression,  this  is  fre- 
quently ineffectual,  and  attended  with  too  much 
pain.  Under  these  circumstances,  it  is  better  to 
expose  and  tie  the  principal  artery  at  some  dis- 
tance above  the  stump.  (Op.  vol.  i.  cit.  p.  429.) 
I hus,  in  a case  of  secondary  hemorrhage  after  am- 
putation of  the  leg,  where  the  bleeding  returned 
notwithstanding  the  repeated  application  of  the 
ligature,  and  even  the  actual  cautery,  Baron  Du- 


puytren took  up  the  femoral  artery  in  the  upper  third 
of  the  thigh,  and  the  result  was  perfectly  successful . 
The  same  practice  has  succeeded  with  others.  Mr. 
Liston  informs  us,  that  he  has  had  recourse  to  it  in 
many  cases,  and  uniformly  with  success.  (See 
Elements,  part  iii.  p.  371.)  This  gentleman  no- 
tices a kind  of  secondary  hemorrhage,  which  does 
not  consist  in  an  arterial  and  rapid  flow,  but  in  a 
slow  and  continual  oozing  from  the  dark  ulcerated 
cavities  round  the  end  of  the  bone.  This  case  is 
ascribed  by  Mr.  Liston  to  diseased  action  in  the 
cancellated  texture  of  the  bone ; and  the  treat- 
ment which  he  recommends  is  that  of  removing  the 
coagula,  filling  the  cavity  with  lint,  and  applying 
firm  pressure.  (See  Liston’s  Elem.  part  iii.  p.  372.) 

On  Protrusion  of  the  Bone. 

It  appeared  to  M.  Louis,  that  this  disagreeable 
consequence  may  generally  be  prevented  by  taking 
care  to  divide  the  loose  muscles  first,  and  after 
their  complete  retraction,  unresisted  by  any  band 
or  tourniquet,  by  observing  to  divide  with  a bistoury 
the  muscles  which  adhere  to  the  bone  ; namely,  the 
cruralis,  the  vasti,  and  the  adductors.  By  this 
method,  the  bone  may  be  sawn  three  finger- 
breadths  higher  than  it  could  be,  if  no  attention 
were  paid  to  beginning  with  the  division  of  the 
loose  muscles,  and  concluding  with  that  of  others 
attached  to  the  bone.  M.  Louis  argues,  that  the 
protrusion  of  the  bones  will  never  take  place,  so 
long  as  they  are  immediately  encompassed  with 
the  fleshy  substance  of  the  muscles : this  proposi- 
tion is  incontestable.  But,  with  regard  to  another 
assertion  that,  whether  the  skin,  saved  by  the  oper- 
ation, be  long  or  short,  is  a circumstance  that 
has  no  influence  in  preventing  or  promoting  the 
protrusion,  I believe  that  this  part  of  his  statement 
is  less  correct.  (See  Mdm.  stir  la  Saille  de  l’ Os 
apres  l’ Amputation,  in  Mem . de  l’ Acad,  de  Chirurgie, 
tom.  v.  p.  273.  edit,  in  12mo.)  According  to  my 
own  observation,  one  of  the  best  founded  argu- 
ments in  favour  of  flap-amputation  of  the  thigh  is, 
that  this  method  is  attended  with  scarcely  any  risk 
of  a subsequent  protrusion  of  the  bone. 

As  Mr.  Guthrie  has  observed,  a protrusion  of 
the  bone,  after  sloughing  of  the  stump,  or  other 
accidental  circumstances,  will  sometimes  happen, 
without  any  fault  on  the  part  of  the  operator;  but 
he  thinks,  it  may  almost  always  be  prevented  by 
attention  to  the  following  rules: — 1.  To  leave  the 
integuments  attached  to  the  muscles,  instead  of 
turning  them  back.  2.  When  the  muscles  are  cut 
through  in  a slanting  direction,  upwards  and  in- 
wards, or  even  directly  downwards,  to  separate  them 
from  the  bone,  so  that  it  may  appear  at  the  bottom 
of  the  cone  as  a depressed  point.  3.  To  cut  the 
bone  short,  and  to  keep  the  thigh  constantly  ban- 
daged from  the  trunk  during  the  cure,  so  as  to 
prevent  the  retraction  of  the  muscles.  If  a sur- 
geon find,  directly  after  the  operation,  that  the 
bone  cannot  be  well  covered,  he  should  imme- 
diately saw  off  as  much  more  of  it  as  will  reduce 
it  to  its  proper  length.  The  error  may  be  remedied 
at  this  moment  with  very  little  inconvenience,  in 
comparison  with  what  must  afterwards  be  encoun- 
tered, if  the  opportunity  be  neglected.  (On  Gun- 
shot Wounds,  p.  109.)  This  last  piece  of  advice  per- 
fectly agrees  with  the  view  which  I entertain  of  the 
subject.  For  some  useful  directions  how  to  bandage 
and  support  the  soft  parts  with  adhesive  plasters, 
with  the  view  of  counteracting  the  tendency  of  the 
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bone  to  protrude,  I refer  to  some  observations  by 
Mr.  Wright.  (See  Bromfield's  Chir.  Cases,  &;c. 
vol.  i.  p.  177.) 

Having  explained,  that  the  surest  way  of  pre- 
- venting  the  evil  is  either  to  perform  the  flap-am- 
putation, or,  if  the  circular,  to  save  a sufficiency 
of  muscle,  especially  of  that  muscular  substance 
which  is  naturally  most  near  and  adherent  to  the 
bone,  I shall  next  speak  of  the  mode  of  relief. 

When  the  end  of  the  thigh-bone  protrudes,  it  of 
course  hinders  cicatrization,  and  becomes  itself 
affected  with  necrosis.  By  the  process  of  exfoli- 
ation, the  dead  portion  of  bone  is  sometimes  thrown 
off,  and  a cure  follows.  But,  in  general,  this  de- 
sirable change  is  extremely  tedious,  and  the  result 
j uncertain  ; because  it  frequently  happens,  that, 
after  the  piece  of  bone  has  separated,  the  rest  yet 
i projects  too  much,  and  the  stump  still  continues 
too  conical  to  heal  firmly  enough  to  be  capable  of 
bearing  the  pressure  of  a wooden  leg.  When, 
however,  the  end  of  the  bone  forms  only  a slight 
projection,  and  the  stump  is  not  too  conical,  it  is 
always  best  to  leave  nature  to  throw  off  the  redun- 
dant exfoliating  portion.  In  the  opposite  circum- 
i stances,  the  removal  of  all  such  parts  of  it  as  cannot 
be  covered  by  the  integuments,  is  the  best  practice, 
and,  if  well  executed,  will  effect  a cure. 

The  second  operation  is  exceedingly  unpleasant 
to  the  surgeon,  because  patients  are  apt  to  suspect, 
and  not  without  reason,  that  the  first  was  not  pro- 
perly managed.  Let  me  therefore  repeat,  that  the 
surest  way  of  avoiding  the  evil  is  to  cut  the  deep 
muscles,  rather  higher  than  the  superficial  ones,  as 
inculcated  by  M.  Louis,  by  which  means  the  bone 
will  certainly  lie  within  the  level  of  the  surface  of 
the  divided  flesh.  If  the  soft  parts  are  found  to  be 
deficient,  let  another  piece  of  the  bone  be  exposed 
i and  sawn  off  at  once,  before  the  patient  is  removed 
from  the  operation  table. 

The  second  performance  of  amputation  is  a still 
more  severe  and  unpleasant  operation  ; yet,  as  Dr. 
Hennen  has  explained,  it  sometimes  becomes  neces- 
sary for  osteosarcoma,  extensive  necrosis,  abscesses 
of  the  medulla,  unsuspected  fissure,  phagedaena,  or 
great  protrusion  of  bone,  with  an  extensively  diseased 
periosteum,  where  the  powers  of  nature  are  inade- 
quate to  the  cure.  “ If  the  general  health  is  not 
impaired,  and  the  flesh  does  not  peel  off  from  the 
bone,  as  if  it  were  boiled,  the  efforts  of  nature  may 
be  trusted  to,  aided  by  proper  bandaging,  and,  in 
some  cases,  by  the  employment  of  the  saw  ; but, 
j when  restless  nights,  intense  pain,  flushings,  and 
irregular  bowels,  with  great  tumefaction  and  hard- 
ness of  the  stump,  take  place,  indicating  approach- 
ing hectic,  and  there  is  evidence  of  an  irregular 
action  of  the  parts,  osseous  matter  becoming  de- 
posited, and  forming  a distinct  tumour  around  the 
stump,  our  best  plan  will  be  to  operate  again  near 
the  trunk.”  ( Principles  of  Military  Surgery, 
p.  266.  ed.  2.) 

Of  Neuromata  after  Amputation. 

Sometimes  amputation  has  been  found  necessary 
a second  time,  in  consequence  of  a morbid  pro- 
tuberance of  the  nerves  of  the  stump,  — a change 
noticed  by  Molinelli,  Morgagni,  Lower,  Arne- 
mann,  and  Prochaska,  and  always  attended  with 
excruciating  pain  and  great  irritability  of  the 
part,  and  sometimes  with  retraction  of  the  skin 
i and  protrusion  of  the  bone.  According  to  Mr. 
Liston,  neuromata  are  more  frequent  after  amputa- 


tion of  the  arm  and  forearm,  than  other  amputations. 
The  disease  seems  to  him,  however,  to  be  less  com- 
mon than  formerly,  which  he  refers  partly  to  flap- 
amputations  having  been  more  extensively  adopted, 
and  partly  to  the  method  of  tying  arteries,  so  as  to  in- 
clude nothing  else  in  the  ligature.  In  the  forearm  I 
have  never  seen  a neuroma  follow  amputation,  and 
yetalmostallthe  operationswerecircular.  Sir  Astley 
Cooper,  in  his  Lectures,  relates  one  instance  of  such 
astump  highupthe  arm,  where,  upon  examination  of 
the  part  near  the  axilla,  a tumour  was  felt,  which, 
when  touched,  made  the  patient  jump,  as  if  he  had 
been  electrified.  In  this  case,  as  the  bone  protruded, 
amputation  at  the  shoulder  was  performed.  In 
another  example,  where  a leg-stump  was  in  a pain- 
ful irritable  state  from  a similar  cause,  Sir  Astley 
Cooper  effectually  relieved  the  patient  by  removing 
the  diseased  end  of  the  posterior  tibial  nerve.  This 
plan  should  always  be  preferred  to  amputation, 
when  it  presents  any  chance  of  being  efficient. 
In  a third  instance,  amputation  was  repeated  at  the 
patient’s  desire,  and  the  nerves  were  found  enlarged, 
forming  a ganglion  which  partly  rested  upon  the 
extremity  of  the  bone.  Such  a degree  of  irritation 
had  been  produced  by  it,  that  no  part  of  the  stump 
could  be  touched  without  exciting  a kind  of  elec- 
tric shock.  In  a case  that  occurred  in  the  Middle- 
sex Hospital,  amputation  of  the  thigh  was  per- 
formed a second  time,  in  consequence  of  the  first 
stump  being  thus  diseased.  A complete  ganglion, 
or  plexus  of  nerves,  was  found  closely  adhering 
to  the  removed  portion  of  bone,  having  almost 
the  appearance  of  cartilage.  The  os  femoris  was  of 
an  unusually  small  size,  but  the  linea  aspera  larger 
than  natural.  (See  Lancet,  vol.  i.  p.  115.  j vol.  iii. 
p.  192.)  In  the  same  hospital,  Mr.  Mayo  also  ampu- 
tated at  the  hip,  on  account  of  the  extreme  suffer- 
ings caused  by  a diseased  state  of  the  nerves  of  a 
thigh  stump.  (See  Neuroma.)  For  some  observ- 
ations on  the  changes  which  occur  in  stumps  after 
cicatrization,  see  Stumps. 

The  following  works  may  be  consulted  for  information 
on  diseases  of  the  bones  of  stumps  : Bonn , Thesaurus 
Ossium  Morborum,  Amst.  1788;  Weidmann,  De  Necrosi 
Ossium,  Francof.  1798;  Macdonald , De  Necrosi  ac  Callo, 
Edinb.  1799;  the  above  mentioned  Essays  of  M.  Louis  ; 
Leveille,  Sur  les  Mai.  des  Os  apres  1’ Amputation,  Mem.  de 
la  Soci6t6  d’Emulation,  t.  i.  p.  148.  ; Van  Hoorn,  De  iis, 
quaj  in  partibus  membri,  prassertim  osseis,  amputatione 
vulneratis,  notanda  sunt,  Lugd.  1803  ; Roux,  De  la  Re- 
section des  Os  Malades,  Paris,  1812 ; Mem.  de  Physiolo- 
gic, &c.  par  Scarpa,  et  Leveille,  Paris,  1804  ; B.  Phillips 
on  Inflammation  of  the  Medullary  Membrane  after  Am- 
putation, Lond.'Med.  Gaz.  1833-34;  G.  Langstaff  on  the 
Healthy  and  Morbid  Conditions  of  Stumps,  in  Med.  Chir. 
Trans,  vol.  xvi.  ; Crookes  on  a Neuralgic  Affection  of 
Stumps,  Loud.  Med.  Gaz.  325. 

Spasms  of  tiie  Stump 

Constitute  another  afflicting  occurrence,  as  they 
put  the  patient  to  the  greatest  agony,  tend  to  cause 
a protrusion  of  the  bone,  or  sugar-loaf  stump,  and, 
in  some  cases,  extend  to  the  whole  body,  and  ulti- 
mately prove  fatal.  But,  this  unfortunate  affection, 
which  was  rather  frequent  after  amputations  per- 
formed in  the  ancient  manner,  is  infinitely  less  so, 
after  the  modern  improved  plans  of  operating,  tying 
the  vessels,  and  dressing  the  wound.  When,  how- 
ever, it  does  occur,  the  stump  must  be  kept  from 
starting,  by  binding  it  down  with  a broad  band, 
placed  across  it  a little  way  above  the  wound. 
The  flesh  is  to  be  properly  supported  with  a ban- 
dage applied  from  the  pelvis  downwards,  and 
opium  and  the  camphor  mixture  should  be  libe- 
rally exhibited.  ( Encyclopedic  Methodique,  Partie 
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Chir.  t.  i.  p.  93.  Latta’s  Surgery,  vol.  iii.  &c. 
Also  Liston’s  Elements,  part  iii.  p.  395.) 

Flap-Amputation  of  the  Thigh. 

Although  the  majority  of  surgeons  in  England 
and  France  (see  Velpeau,  Nouv.  Eldm.  t.  i.  p.  510.) 
regard  the  operation  by  a circular  incision  as  the 
most  eligible  under  ordinary  circumstances,  no 
doubt  can  exist  about  the  preference  which  should 
be  given  to  amputating  with  a flap,  in  particu- 
lar examples.  The  choice,  Dr.  Bushe  conceives, 
ought  to  depend  on  the  state  of  the  limb  and  nature 
of  the  malady.  “ One  surgeon  is  so  devoted  to  the 
double  circular  incision,  that  he  performs  no  other 
(method),  though  his  coadjutor  in  the  same  hos- 
pital is  a bigoted  to  the  double-flap  operation,  and 
never  amputates  but  after  this  manner.  But  the 
unprejudiced  practitioner  will  look  to  the  nature  of 
the  case,  and  adjust  means  accordingly.”  ( Lancet , 
No,  246.  p.  204.)  Notwithstanding  the  profes- 
sion of  this  doctrine,  however,  Dr.  Bushe  is  in 
reality  very  partial  to  flap-amputations,  affirming 
that  there  is  only  one  part,  viz.  the  upper  third  of 
the  leg,  where  he  would  recommend  the  double 
circular  incision  to  be  preferred.  (Op.  cit.  p.  207.) 
At  the  same  time,  he  confesses  that  when  the  arm 
is  much  emaciated,  and  flaccid,  Dupuytren’s  mode, 
with  a single  circular  incision,  is  that  to  which  he 
has  himself  given  the  preference.  He  admits,  also, 
the  frequency  of  tedious  suppuration  and  sinuses 
after  flap-amputations,  which  evils,  however,  he 
ascribes  to  the  fault  of  making  the  flaps  too  long. 
(P.  206.)  Flap-amputation  of  the  thigh  occupies 
less  time  than  the  circular  method,  and,  I believe, 
has  the  important  advantage  of  being  less  exposed 
to  the  danger  of  a protrusion  of  the  bone.  Hence, 
whenever  any  reasons  exist  in  the  state  of  the  parts, 
or  the  constitution,  for  apprehending  that  disagree- 
able occurrence,  it  should  be  preferred.  An  ex- 
perienced military  surgeon  informs  us,  that,  in  the 
first  years  of  his  practice,  he  performed  several 
amputations  by  the  double  incision,  strictly  accord- 
ing to  the  precepts  of  Sabatier,  Desault,  Pelletan, 
and  Pott,  but  had  the  mortification  to  have  three 
cases  in  which  the  bone  protruded,  though  the 
greatest  circumspection  was  used  in  the  operation 
and  after-treatment.  Hence  he  was  induced  to 
make  trial  of  the  flap -amputation ; and  although  he 
imitates  O’Halloran  in  not  attempting  to  bring  the 
flaps  close  together  for  the  first  six  or  eight  days, 
he  reports  that  the  stump  is  generally  healed  in 
twenty  or  thirty  days,  and  exfoliations  rarely  hap- 
pen, on  account  of  the  bone  being  so  well  covered. 
In  short,  he  says,  that  this  method  is  to  be  preferred 
to  all  others.  ( J.  B.  Paroisse,  Opusc.  de  Chir.  p. 
185 — 203.  Paris,  1806.)  Mr.  Syme  also  states,  that 
though  the  flap-amputations  seen  by  him  have  been 
numerous,  he  has  never  met  with  an  instance  of  the 
bone  protruding,  or  exfoliating  after  them.  (Ed. 
Journ.  vol.  xiv.  p.  38.) 

Although  surgeons  differ  on  the  question,  whe- 
ther flap-amputation  of  the  thigh  ought  to  be  pre- 
ferred, as  the  general  practice,  Desault’s,  or  rather 
Vermale’simode  of  operating,  has  certainly  obtained 
the  sanction  of  many  respectable  names.  In  Guy’s 
Hospital,  flap- amputation  of  the  thigh  seems  now 
to  be  mostly  preferred.  The  operation  has  been 
for  many  years  past  adopted  by  my  friend  Mr. 
Vincent  in  St.  Bartholomew’s  Hospital ; and  it  is 
the  plan  which  is  always  followed  by  Mr.  Liston 
in  the  North  London  Hospital.  “According  to 


the  point  of  removal  (says  he),  the  direction  of  the 
flap  varies.  If,  in  operating  high  in  the  limb,  the 
flaps  be  made  laterally,  there  will  be  imminent 
risk  of  the  bone  protruding  through  the  upper  part 
of  the  wound ; for  the  patient  uniformly  raises  the 
stump  towards  his  abdomen.  No  antagonist  mus- 
cular power  is  left  to  oppose  the  action  of  the 
muscles  inserted  into  the  trochanter  minor,  and  the 
elevation  of  the  stump  is  involuntary : it  always  oc- 
curs to  a remarkable  extent  in  young  persons.  On 
this  account,  anterior  and  posterior  flaps  are  here 
preferable  to  the  lateral ; for  then  the  more  the 
stump  is  raised  the  better  is  the  end  of  the  bone 
covered — the  anterior  flap  folding  over  it.  Trans- 
fixion is,  therefore,  made  horizontally,  and  the  pos- 
terior flap  should  be  a little  longer  than  the  anterior. 
But,  in  the  lower  part  of  the  limb,  lateral  flaps  are 
not  only  not  liable  to  the  same  objection,  but  pre- 
ferable to  the  anterior  and  posterior.  In  the  neigh- 
bourhood of  the  knee-joint,  the  soft  parts  consist 
almost  entirely  of  ligamentous  tissue  on  the  fore 
and  back  part,  and  proper  cushions  can  be  ob- 
tained only  from  the  sides.  Transfixion  is  therefore 
made  perpendicularly.  Thus  the  bone  will  be 
well  covered  by  parts  likely  soon  to  adhere,”  &c. 
(See  Liston’s  Elements,  part  iii.  p.  394.) 

By  Mr.  Guthrie,  the  flap-operation  is  considered 
preferable  to  the  circular  incision  at  the  upper 
part  of  the  thigh,  “ as  it  permits  the  head  of  the  bone 
to  be  removed,  if  found  necessary,  allows  it  to  be 
examined  and  cut  shorter  with  greater  ease,  and 
makes  a much  better  covering  afterwards.”  (On 
Gunshot  Wounds,  p.  200.) 

In  military  surgery,  flap-amputation  of  the 
thigh  is  often  advantageous,  because  all  the  flesh 
on  one  side  of  the  limb  is  frequently  torn  away, 
or  left  in  so  terribly  a mangled  state,  as  to  be  unfit 
for  making  a covering  for  the  end  of  the  bone. 
Here  a flap,  sufficient  to  cover  the  whole  face  of 
the  stump,  should  be  saved  from  the  sound  flesh 
on  the  other  side  of  the  limb.  When  the  surgeon 
chooses  the  flap-amputation,  not  from  necessity,  as 
under  these  last  circumstances,  and  the  flesh  is 
sound  all  round  the  member,  the  best  way  is  to 
save  a flap  on  each  side  of  the  limb,  by  making  two 
semicircular  cuts,  the  convexities  of  which  extend 
in  a parallel  manner  forwards,  and  the  terminations 
of  which  meet  at  the  upper  and  lower  surfaces  of 
the  limb.  The  skin  is  not  to  be  at  all  dissected 
from  the  muscles,  which  are  to  be  obliquely 
divided  as  high  as  the  base  of  the  flap  on  each 
side.  However,  though  this  is  the  best  plan,  par- 
ticular cases  may  require  a flap  to  be  made  from 
the  anterior,  or  even  the  posterior  side  of  the  thigh. 
The  latter  method  should  never  be  followed,  but 
from  necessity.  (S eeHey’s  Pract.  Ohs.  in  Surgery, 
p.  531.  ed.  2.) 

According  to  Mr.  Guthrie,  the  difference  be- 
tween the  flap-operation,  at  the  upper  part  of  the 
thigh,  and  that  at  the  hip,  consists  in  its  being  done 
lower  down,  and  in  the  flaps  being  saved  more 
immediately  from  the  external  and  internal  sides 
of  the  thigh,  the  inner  flap  being  the  largest,  in 
order  to  prevent  the  inconvenience  which  might 
arise  from  the  external  one  being  tightly  stretched 
over  the  end  of  the  bone.  For  the  same  reason,  Mr. 
Guthrie  also  recommends  the  bone  to  be  sawn  off 
close  to  the  lesser  trochanter,  even  when  the  nature 
of  the  injury  would  allow  of  its  being  left  an  inch 
longer.  (On  Gunshot  Wounds,  p.  200.) 

In  the  flap-amputation  of  the  thigh,  as  originally 
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practised  by  Vermale,  the  operator  takes  hold  of 
the  soft  parts  with  his  left  hand,  and  draws  them 
more  or  less  away  from  the  bone.  He  then  intro- 
duces a long  sharp-pointed  knife  down  to  the  an- 
terior surface  of  the  femur,  a few  lines  below  the 
place  where  it  is  intended  to  apply  the  saw.  The 
point  is  then  conveyed  close  round  the  outer  side 
of  the  bone,  and  pushed  through  the  skin  at  the 
point  of  the  back  of  the  thigh  exactly  opposite  that 
of  its  entrance.  By  cutting  from  above  down- 
wards, and  from  within  outwards,  the  surgeon  now 
forms  the  external  flap,  which  should  be  three  or 
four  inches  in  length.  It  is  to  be  held  upwards  by 
an  assistant.  The  point  of  the  knife  is  next  brought 
to  the  front  angle  of  the  wound,  and,  while  the 
soft  parts  are  drawn  inwards,  it  is  to  be  carried 
close  round  the  inner  side  of  the  femur,  and  pushed 
out  at  the  posterior  angle  of  the  wound,  without 
injuring  the  skin  there,  a second  time.  In  this 
way  a second  flap  is  formed,  of  the  same  shape 
and  length  as  the  first.  No  retractor  is  necessary 
in  this  mode  of  amputating.  Velpeau  prefers 
making  the  external  flap  first,  for  two  reasons  : 
first,  because  the  soft  parts  being  less  bulky  on  this 
side,  it  is  proper  to  begin  with  saving  a sufficiency 
of  them,  so  that  the  flap  may  be  equal  in  size  to  the 
other ; and,  secondly,  because  the  femoral  artery  is 
not  cut  till  the  moment  when  the  flap  is  completed, 
and  the  vessel  may  then  be  instantly  secured  with- 
out any  previous  pressure  being  made  upon  it  in 
the  groin.  ( Velpeau , Nouv.  Elem.  de  Med.  Op  dr. 
t.  ii.  p.  511.)  Flap-amputation  of  the  thigh  is  va- 
ried by  different  operators,  some  making  anterior 
and  posterior  flaps  ; and  others,  like  Langenbeck, 
not  transfixing  the  limb,  but  cutting  down  to  the 
bone  from  without  inwards.  Transfixion  seems  to 
me  to  be  recommended  by  the  power , which  it  gives 
the  surgeon  of  making  with  rapidity  a capital  flap. 

Flap-amputation  of  the  thigh,  after  the  manner 
of  Vermale, is  preferred  by  Klein,  Lisfranc,  Liston, 
Syme,  and  many  other  modern  surgeons.  (See 
Edinb.  Med. and  fficrg.  Journ.vol.xiv.36-— 46,&c.) 
Of  seven  cases,  in  which  Klein  adopted  this  method, 
the  greater  number  were  healed  in  ten  days,  and 
the  rest  in  three  weeks  ; and  this  success  deter- 
mined him  in  future  always  to  practise  it.  After 
this  mode,  he  finds  there  is  no  danger  of  the 
muscles  retracting  themselves,  and  the  end  of  the 
bone  protruding,  even  though  the  patient  be  trans- 
ported from  one  place  to  another.  With  respect 
to  the  occasional  difficulty  of  taking  up  the  ob- 
liquely cut  vessels,  Klein  admits  this  objection, 
but  thinks  that  it  equally  applies  to  Alanson’s  me- 
thod. He  lays  great  stress  on  the  utility  of  giving 
due  support  to  the  flaps  with  compresses  and  a 
roller.  (See  Practische  Ansichten  derbedeutendsten 
Chvrurgischen  Operationen,  p.35 — 38.  4to.  Stutt- 
gart, 1816.) 

If  the  state  of  the  integuments  did  not  admit  of 
two  flaps  being  made,  a single  one  might  be  formed 
on  the  inner  or  outer  side,  the  front,  or  theback  part 
of  the  limb,  according  to  circumstances.  MM. 
Hello  and  Fouilloy  commonly  prefer  making  only 
one  flap  from  the  anterior  soft  parts  ; a method 
which  seems  to  M.  Velpeau  to  have  the  advantage 
of  more  certainty,  than  any  other  plan,  of  prevent- 
ing the  protrusion  of  the  bone,  because  the  flap  is 
kept  over  the  whole  extent  of  the  wound  by  its 
own  weight.  Yet,  he  is  disposed  to  believe  the  cir- 
cular method,  when  well  performed,  preferable  to 
all  these  modifications,  which  he  would  employ 
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only  as  exceptions  to  it.  (Nouv.  Eldm.  de  Mdd . 
Opdr.  t.  i.  p.  512.) 

In  one  instance,  where  a ball  had  broken  the 
upper  third  of  the  femur,  and  mortification  had 
spread  so  far  towards  the  great  trochanter  and 
buttock,  that  it  was  impossible  to  operate,  except 
by  the  flap-operation,  or  by  taking  the  head  of  tire 
bone  out  of  the  joint,  Klein  made  a broad  flap  six 
inches  long  at  the  inner  and  upper  part  of  the 
thigh,  and  then  he  cut  the  soft  parts  straight  across 
just  below  the  great  trochanter,  so  as  to  make  this 
wound  meet  the  termination  of  the  incision,  by 
which  the  inner  flap  was  formed.  This  patient  got 
perfectly  well  in  three  weeks  (Op.  cit.  p.  39.) ; 
and  so  did  another  very  similar  case,  operated  upon 
by  the  same  gentleman.  (P.43.)  Where  the 
bleeding  is  considerable,  the  femoral  artery  and 
profunda  should  be  tied  previously  to  sawing  the 
bone  ; but,  if  the  vessels  are  well  commanded  by 
the  pressure,  the  sawing  ought  to  be  first  com- 
pleted. 

In  the  middle  of  the  thigh,  Lisfranc  prefers  am- 
putating with  two  lateral  flaps  ; pressure  is  made 
on  the  femoral  artery  as  it  passes  over  the  brim  of 
the  pelvis  ; and  the  vessel  is  tied  immediately  the 
inner  flap  is  formed.  Lisfranc  makes  the  flaps 
with  a long  narrow  two-edged  knife,  which  is  in- 
troduced through  the  limb  on  each  side,  and  then 
cuts  obliquely  outward  and  downward  with  it; 
but,  I think  Mr.  Syme  is  right  in  recommending 
the  knife  used  by  Mr.  Liston,  and  the  back  of 
which  is  thin  and  blunt,  except  for  an  inch  from 
the  point.  (Ed.  Med.  Surg.Journ.v ol.  xiv.  p.  37.) 
Mr.  Hey  likewise  preferred  a knife  with  a blunt 
back,  lest  the  vessels  should  be  cut  with  it  in  a 
way  that  would  render  the  securing  of  them 
troublesome. 

Amputation  below  the  Knee. 

In  treating  of  amputation  of  the  thigh,  I have 
remarked,  that  as  much  of  the  limb  as  possible 
should  be  preserved.  The  longer  it  is  after  the 
operation,  the  stronger  and  more  useful  will  it  be 
found.  But,  when  the  leg  is  to  be  amputated,  the 
operation  is  usually  done  a little  way  below  the 
knee,  even  though  the  disease,  for  which  the  limb 
is  removed,  may  be  situated  in  the  foot,  or  ankle, 
and  would  allow  the  operation  to  be  done  much 
further  down.  The  common  practice  is  to  make 
the  incision  through  the  integuments,  just  low 
enough  to  enable  the  operator  to  saw  the  bones, 
about  four  inches  below  the  lowest  part  of  the 
patella.  This  is  termed  the  place  of  election. 
About  six  inches  below  this  point  is  generally  an 
eligible  place  for  the  first  circular  cut  through  the 
skin.  This  plan  is  followed,  in  order  not  to  de- 
prive the  stump  of  that  power  of  motion,  which 
arises  from  the  flexor  tendons  of  the  leg  continuing 
undivided.  It  is  alleged  also  as  a reason  for  this 
mode  of  proceeding,  that  it  is  quite  sufficient  to 
preserve  a few  inches  of  the  leg,  in  order  to  afford 
the  body  a proper  surface  of  support,  in  walking 
with  a wooden  leg  ; whereas,  if  a larger  portion 
were  saved,  the  superfluous  part  would  be  a great 
inconvenience  both  in  walking  and  sitting  down, 
without  being  of  the  smallest  utility  in  any  respect 
whatever.  However,  as  I shall  presently  notice, 
experience  proves  that  where,  according  to  these 
maxims,  an  injury,  or  disease,  would  dictate  the 
performance  of  amputation  above  the  knee,  the 
practice  of  amputating  below  this  joint,  but  much 

F 4 


72  AMPUTATION. 


higher  than  is  generally  sanctioned,  may  be  fol- 
lowed with  advantage. 

The  tourniquet  should  be  applied  to  the  femoral 
artery,  about  two  thirds  of  the  way  down  the  thigh, 
just  before  the  vessel  perforates  the  tendon  of  the 
adductor  magnus.  This  place  is  more  convenient 
than  the  ham,  where  it  is  difficult  to  compress  the 
vessel  against  the  bone.  The  patient  is  to  be 
placed  upon  a firm  table,  as  in  amputation  of 
the  thigh  ; the  sound  limb  fastened  with  a band  to 
the  nearest  leg  of  the  table  ; and  the  leg  which  is 
about  to  be  removed,  being  properly  held  by  one 
assistant,  while  the  integuments  are  drawn  upward 
by  another,  the  surgeon,  with  one  quick  stroke  of 
the  knife,  is  to  make  a circular  incision  through  the 
integuments  all  round  the  limb.  Some  recom- 
mend the  operator  to  stand  on  the  inside  of  the 
leg,  in  order  that  he  may  be  able  to  saw  both  bones 
at  once.  This  is  the  old  manner,  which  is  still 
very  generally  followed.  Many  suppose  that  it 
diminishes  the  chance  of  the  fibula  being  splin- 
tered, which  is  completely  divided  rather  sooner 
than  the  tibia.  But  splintering  the  bones  gene- 
rally arises  from  the  assistant  depressing  the  limb 
too  much,  or  the  surgeon  pressing  too  heavily  on 
the  saw.  If  this  mismanagement  were  to  occur,  it 
would  be  difficult  to  explain  why  the  tibia  should 
not  be  splintered  instead  of  the  fibula,  when  a cer- 
tain thickness  of  it  had  been  sawn  through.  Le 
Dran  long  ago  remarked,  that  the  surgeon  might 
deviate  from  this  custom  without  danger,  and  even 
sometimes  with  advantage.  At  the  same  time,  it 
must  be  admitted  that,  if  the  surgeon  prefer  stand- 
ing on  the  inside  of  the  limb,  there  is  no  objection 
to  it  at  the  time  of  using  the  saw ; but,  before 
this  period,  in  amputating  the  right  leg,  there  is 
great  inconvenience  inhavingthe  left  hand  next  to 
the  wound,  as  is  the  case  when  the  surgeon  stands 
on  the  outside  of  the  right  limb.  Hence  some 
surgeons  cut  the  soft  parts  of  the  right  limb 
while  they  stand  on  the  outside  of  the  limb ; and 
having  done  this  part  of  the  operation,  they  pro- 
ceed to  the  other  side  of  the  member  for  the  pur- 
pose of  applying  the  saw.  I believe  that  no  par- 
ticular reason  exists  against  sawing  the  two  bones 
together,  yet  in  such  a manner  as  to  let  the  fibula 
be  first  divided  entirely  through.  The  advantage  of 
fixing  this  bone  against  the  tibia  by  the  pressure  of 
the  hands  of  the  assistants,  while  the  surgeon  is 
sawino-  it,  is  a circumstance  which  influences 
many  writers  to  commend  the  latter  plan.  Graefe, 
who  prefers  the  true  flap-operation,  does  not  think 
it  advisable  for  the  surgeon  to  stand  on  the  inside 
of  the  limb  in  his  method  of  operating,  because, 
when  the  knife  is  introduced  through  the  muscles 
of  the  calf,  its  point  would  be  apt  to  go  between 
the  two  bones.  (Nor men  fur  die  A b l.  grosser er 
Gliedm.  p.  130.)  And,  instead  of  the  old  maxim, 
that  the  operator  should  always  stand  on  the  outer 
side  of  the  limb,  Velpeau  considers  that  it  would 
be  a better  rule  to  let  the  surgeon’s  position  be 
such  as  will  constantly  enable  him  to  take  hold  of 
the  limb  below  the  knee  with  his  left  hand.  This 
is  the  plan,  to  which  he  has  for  a long  while  con- 
formed. ( Nouv . E lem.  §c.  t.i.  p.  484.) 

A circular  cut  having  been  made  through  the 
integuments,  about  two  inches  below  the  place 
where  it  is  intended  to  saw  the  bones,  the  next  ob- 
ject is  to  preserve  skin  enough  to  cover  the  front 
of  the  tibia,  and  the  part  of  the  stump,  corre- 
sponding to  the  situation  of  the  tibialis  anticus. 


extensor  longus  pollicis  pedis,  and  other  muscles, 
between  the  tibia  and  fibula  and  those  covering 
the  latter  bone.  Throughout  this  extent  there 
are  no  bulky  muscles  which  can  be  made  very 
servicable  in  covering  the  end  of  the  stump,  and 
consequently  the  operator  must  take  care  to  pre- 
serve sufficient  skin  in  this  situation,  by  dissecting 
it  from  the  parts  beneath,  and  turning  it  up. 

On  the  back  part  of  the  leg,  on  the  contrary, 
the  skin  should  never  be  uselessly  detached  to  a 
great  extent  from  the  large  gastrocnemius  muscle, 
which,  with  the  soleus,  will  here  form  a sufficient 
mass  for  covering  the  stump.  However,  the  ex- 
perience which  I had  in  the  army  taught  me 
the  truth  of  a remark  made  by  Graefe,  that,  in 
forming  the  posterior  flap  of  muscle,  it  is  a matter 
of  the  highest  importance  to  let  the  integuments 
be  somewhat  longer  than  it ; for,  otherwise,  when 
it  is  turned  forward,  as  it  must  be  for  the  purpose 
of  covering  the  ends  of  the  bones,  its  front  edge 
will  be  left  uncovered  by  integuments,  which, 
being  the  outermost,  describe  a greater  circumfer- 
ence than  the  deeper  muscular  flap.  ( Normen 
f ur  die  Abl.grdsserer  Gliedm.  p.  131.)  My  friend, 
Mr.  Langstaff,  also  bears  witness  to  the  same  fact, 
where  he  observes,  “ When  the  circular  incision 
has  been  employed,  I have  seen  the  woeful  effects 
that  have  ensued  from  the  union  having  been  pre- 
vented by  leaving  too  much  muscle  ; and  it  is  in- 
jurious by  impeding  the  adhesive  process,  the  ab- 
sorbents having  to  remove  the  unnecessary  parts 
off  the  muscles,  before  this  process  can  be  esta- 
blished.” ( Langstaff  on  the  Healthy  and  Morbid 
Conditions  of  Stumps,  Med.  Chir.  Trans,  vol.  xvi, 
p.  152.)  I was  fully  convinced  of  the  truth  of 
these  observations,  by  two  amputations  which 
were  done  by  myself,  one  in  the  neighbourhood  of 
Antwerp,  in  1814,  and  the  other  at  Brussels,  the 
day  after  the  battle  of  Waterloo.  Yet  Graefe, 
who  performs  the  flap-amputation,  strictly  so 
called  (that  is  to  say,  the  operation  in  which  a 
flap  of  skin,  corresponding  in  shape  to  the  flap  of 
muscle,  is  preserved),  does  not  himself  detach 
the  skin  from  the  muscles  of  the  calf  at  all,  but, 
at  the  time  of  making  the  incision  in  that  situation, 
directs  one  assistant  to  pull  up  the  integuments, 
while  another  bends  the  foot  as  much  as  possible, 
which  manoeuvres  have  the  effect  of  letting  the 
muscles  be  cut  rather  shorter  than  the  skin.  Un- 
fortunately, however,  in  many  cases,  the  very 
nature  of  the  disease,  or  injury,  for  which  the 
operation  is  performed,  would  not  admit  of  these 
proceedings.  Nor,  in  a very  muscular  limb, 
would  they  be  likely  to  suffice,  as  Graefe  himself 
confesses,  since,  in  such  cases,  he  recommends 
the  use  of  a knife  bent  laterally,  for  the  purpose 
of  excavating,  as  it  were,  the  thick  muscular  flap, 
as  the  incision  is  made.  (Op.  cit.  p.  134.)  In 
the  common  method,  with  the  circular  incision,  I 
am  disposed  to  think  it  best,  therefore,  when  the 
calf  is  bulky,  to  let  a small  quantity  of  skin  be 
detached  and  saved  at  the  back  part  of  the  leg,  so 
that  there  may  be  a certainty  of  having  enough  to 
cover  well  the  extremity  of  the  divided  gastrocne- 
mius. As  soon  as  the  skin  has  been  separated  in 
front,  and  on  the  outside  of  the  leg,-  the  surgeon 
is  to  detach  the  skin  from  the  calf  for  about  an 
inch*;  and  having  reflected  or  drawn  this  preserved 
portion  out  of  the  way,  he  is  to  place  the  edge 
of  the  knife  close  to  the  edge  of  the  retracted  or 
reflected  skin  at  the  back  of  the  limb,  and  cut 
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obliquely  upwards  through  the  muscles  of  the  calf, 
from  the  inner  edge  of  the  tibia  quite  across  the 
fibula,  supposing  the  operator  to  be  on  the  out- 
side of  the  right  leg,  and  that  it  is  this  member 
which  is  undergoing  removal.  In  performing 
this  last  incision,  as  M.  Louis  well  observes,  it  is 
essential  to  incline  the  edge  of  the  knife  obliquely 
upwards.  Thus,  the  skin  will  be  longer  than  the 
muscles,  and  the  cure  accelerated.  (Mem.  de 
l’ Acad,  de  Chir.  t.  v.  edit,  in  12mo.) 

In  the  leg,  the  necessity  of  dissecting  the  skin 
from  the  subjacent  parts  is  acknowledged  to  be 
greater  than  in  the  thigh  : thus,  Mr.  Guthrie 
says,  “ As  the  attachment  of  the  skin  to  the  bone 
will  not  readily  allow  of  its  retraction,  it  must  be 
dissected  back  all  round,  and  separated  from  the 
fascia,  the  division  of  which  in  the  first  incision 
would  avail  nothing,  from  its  strong  attachment 
to  the  parts  beneath.”  (On  Gunshot  Wounds, 
p.  220.)  In  dissecting  the  skin,  however,  a much 
greater  detachment  of  it  should  be  made  at  the 
front  and  outer  part  of  the  limb  than  at  the  op- 
posite points,  as  already  explained. 

The  flap,  formed  of  the  integuments  and  mus- 
cles of  the  calf,  is  then  to  be  held  back  by  one  of 
the  assistants,  while  the  surgeon  completes  the 
division  of  the  rest  of  the  muscles,  together  with 
that  of  the  interosseous  ligament,  by  means  of 
the  catling,  a kind  of  long,  narrow,  double-edged 
knife. 

In  amputating  below  the  knee,  very  particular 
care  must  be  taken  to  cut  every  fasciculus  of 
muscular  fibres,  before  the  saw  is  used.  Every 
part,  except  the  bones,  being  divided,  the  soft 
parts  are  next  to  be  protected  from  the  teeth  of  the 
saw  by  a linen  retractor,  made  with  two  slits  to 
receive  the  two  bones,  care  being  taken  to  let  the 
unslit  part  be  applied  to  the  muscles  of  the  calf, 
as  particularly  advised  by  Graefe.  (Op.  cit. 
p.  146.) 

Reckoning  from  before  backward,  the  arteries 
requiring  ligatures  are — 1st,  The  anterior  tibial, 
which  lies  close  to  the  nerve,  and  in  front  of  the 
interosseous  ligament.  2dly,  The  posterior  tibial 
with  the  nerve  on  its  fibular  side.  3dly,  The  pe- 
roneal : both  these  arteries  being  situated  behind, 
between  the  soleus  and  the  deep  stratum  of  mus- 
cles,— the  posterior  tibial  behind  the  external  edge 
of  the  tibia,  on  the  posterior  surface  of  the  flexor 
communis  digitorum  pedis,  and  the  tibialis  pos- 
ticus ; the  peroneal  behind  the  fibula,  amongst  the 
fibres  of  the  long  flexor  of  the  great  toe.  4thly, 
Sometimes  two  or  more  branches  in  the  calf,  termed 
sural.  5thly,  Now  and  then  the  nutrient  artery 
of  the  tibia.  Frequently  the  anterior  tibial  artery 
retracts  so  far  that  it  cannot  be  taken  up,  without 
first  dividing  the  soft  parts  concealing  it.  The 
occurrence  is  ascribed  by  M.  Ribes  to  the  double 
curve  which  the  artery  describes  to  get  in  front 
of  the  interosseous  ligament;  by  M.Gensoul,  to  the 
retraction  of  the  artery  exceeding  that  of  the  mus- 
cles which  adhere  to  the  bone ; and  by  M.  Sedillot, 
to  the  irregular  division  of  the  soft  parts  between 
the  bone.  (See  J.  F.Malgaigne,  Manuel  de  Med. 
Oper.  p.  289.)  Hence,  he  recommends  the  inci- 
sion through  the  soft  parts  in  the  interosseous  space 
never  to  be  commenced,  until  the  exact  point 
where  the  bones  are  to  be  divided  has  been  deter- 
mined. A transverse  cut  is  now  made  through 
the  periosteum,  on  the  inner  surface  of  the  tibia  ; 
and,  supposing  the  operator  to  be  standing  on  the 
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outside  of  the  limb,  he  next  applies  the  edge  of 
the  knife,  with  the  point  downwards,  to  the  outer 
side  of  the  fibula,  at  the  same  height ; and  draw- 
ing it  towards  himself,  cuts  the  peronaeus  longus, 
the  extensor  digitorum  communis,  the  tibialis 
anticus,  and  at  the  same  time  the  anterior  tibial 
artery  and  interosseous  ligament.  The  divided 
soft  parts  are  gently  drawn  downwards,  the  point 
of  the  knife  passed  into  the  interspace  from  behind, 
and  the  division  of  the  fleshy  fibres  in  this  direction 
completed  by  directing  the  knife  towards  the  tibia 
and  fibula.  I am  of  opinion  that  the  objection 
made  by  M.  Malgaigne  to  the  part  of  M.  Sedillot’s 
plan,  which  consists  in  cutting  the  bones  and 
muscles  on  the  same  level,  is  well  founded;  viz. 
the  muscles  will  always  retract  in  some  degree, 
and  leave  the  bone  projecting. 

When  the  soft  parts  have  been  cut,  the  bones 
sawn,  and  the  arteries  tied,  the  wound  is  to  be 
closed  by  bringing  the  flap  of  skin  over  the  front 
and  external  part  of  the  stump,  so  as  to  meet  the 
flap  composed  of  the  gastrocnemius,  soleus,  and 
integuments  on  the  opposite  side.  This  should  be 
done  without  letting  any  tight  strap  of  plaster  press 
the  skin  against  the  sharp  edge  of  the  tibia ; a se- 
rious and  hurtful  practice,  which  has  often  occa- 
sioned ulceration  and  sloughingof  the  integuments, 
and  protrusion  and  necrosis  of  the  bone.  It  is 
this  danger  which  leads  Mr.  Guthrie  to  prefer 
closing  the  wound  vertically,  or  nearly  so,  and 
applying  the  adhesive  straps  from  side  to  side. 
(On  Gunshot  Wounds,  p.  221.)  I think,  how- 
ever, the  above  mode  of  operating  almost  neces- 
sarily requires  the  wound  to  be  closed,  so  as  to 
form  a line,  extending  in  a direction  from  the 
tibia  to  the  fibula,  or  in  the  direction  of  the  great- 
est osseous  diameter  of  the  limb,  as  generally  pre- 
ferred in  France.  (See  Richerand,  Nosogr. ; and 
J.  F.  Malgaigne,  Manuel  de  Med.  Oper.  p.  292.) 
But  where  a great  deal  of  skin  is  saved  all  round 
the  limb,  and  the  muscles  of  the  calf  are  not 
chiefly  calculated  upon  for  covering  the  bones,  the 
perpendicular  line  of  the  wound  will  answer  very 
well. 

Many  surgeons,  however,  operate  differently. 
They  first  make  the  circular  incision  through  the 
skin,  two  inches  below  where  they  mean  to  saw 
the  bones.  They  next  detach  the  skin  from  the 
muscles  and  bones  equally  all  round  the  limb,  to 
the  extent  of  about  a couple  of  inches.  The  in- 
teguments are  then  turned  up,  and  a division  of 
the  muscles  made  all  round  down  to  the  bones,  on 
a level  with  the  line  where  the  detachment  of  the 
skin  has  terminated.  The  parts  between  the  bones 
are  afterwards  cut  through,  &c.  The  hemor- 
rhage having  been  stopped,  the  integuments  are 
drawn  down  over  the  stump,  and  the  line  of  the 
wound  made  either  transverse  or  perpendicular. 

The  practice  is  sometimes  adopted  of  sawino- 
off  the  sharp  upper  ridge  of  the  tibia.  It  is  advo- 
cated by  A.  C.  Hutchison,  Marjolin,  and  Bal- 
lard. It  has  the  sanction  of  Mr.  Guthrie,  who 
says,  that,  in  thin  persons,  where  the  spine  of  the 
tibia  is  very  sharp,  this  part  should  be  removed 
with  the  saw.  (P.  222.)  In  France,  the  re- 
moval of  the  front  angle  of  the  tibia  is  generally 
approved.  (J.  F.  Malgaigne,  Op.  cit.  p.  291.) 

Occasionally,  surgeons  have  also  removed  the 
small  remnant  of  the  fibula,  and  such  was  some- 
times the  practice  of  Larrey,  when  he  amputated 
nearer  the  knee  than  common.  (Mem.de  Chir. 
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Mil.  t.  iii.  p.  389.)  This  plan,  however,  is  objec- 
tionable, as  will  be  hereafter  explained. 

By  some  surgeons  of  repute,  the  above  plan 
of  amputating  the  leg  so  high  up,  when  the  foot 
or  ankle  is  the  part  diseased  or  injured,  has  been 
condemned.  It  was  strongly  disapproved  of  by 
Solingen,  towards  the  close  of  the  sixteenth  cen- 
tury. His  precept  was,  that  the  leg,  like  the 
forearm,  ought  to  be  amputated  as  low  as  pos- 
sible, and  the  patient  furnished  with  a suitable 
mechanical  contrivance,  on  which  he  would  be 
able  to  walk  exceedingly  well.  Dionis  was  nearly 
in  the  same  way  of  thinking  upon  this  subject 
as  Solingen.  The  opinions  of  these  surgeons, 
however,  had  fallen  into  such  oblivion  by  the 
middle  of  the  seventeenth  century,  that  Bavaton, 
White,  and  Bromfield  severally  imagined,  that 
they  were  the  first  inventors  of  amputations  low 
down  the  leg. 

Mr.  White,  of  Manchester,  in  a paper  dated 
1769  (Med.  Obs.  and  Inq.  vol.  iv.),  informs  us, 
that  he  took  the  hint  to  amputate  a little  above  the 
ankle,  from  seeing  a case  in  which  this  had  been 
done  by  a simple  incision,  with  such  success  that 
the  patient  could  walk  extremely  well,  though 
with  a machine  that  was  very  badly  constructed. 
After  this,  Mr.  White  began  to  operate  above  the 
ankle  with  the  double  incision  ; and  he  invented 
a machine,  much  better  calculated  for  the  patient 
to  walk  upon. 

In  1773,  Mr.  Bromfield  published  his  Chirur- 
gical  Cases  and  Obs.,  wherein  he  mentions  his 
having  begun,  about  the  year  1740,  to  amputate 
above  the  ankle,  in  a case  of  a gangrene  of  the 
foot.  The  patient  walked  so  well,  with  the  aid  of 
a simple  machine,  both  along  a le'vel  surface,  and 
in  going  up  and  down  stairs,  that  it  was  difficult  to 
perceive  he  had  lost  his  foot.  Mr.  Bromfield  was 
persuaded,  however,  to  give  up  this  practice, 
until  he  learned  that,  in  1754,  a Mr.  Wright 
had  thrice  amputated  in  this  way  with  success, 
when  he  again  had  recourse  to  it,  without  the  least 
unpleasant  consequences.  (See  vol.  i.  p.  189,  &c.) 
Of  late,  the  method  has  been  revived  by  Vacca, 
Briinninghausen,  and  Soulera,  and  is  even  sanc- 
tioned by  V elpeau,  under  particular  circumstances, 
as  where  the  patient  is  not  obliged  to  walk  a great 
deal,  or  is  very  desirous  of  not  letting  it  be  seen 
that  he  has  lost  any  part  of  the  limb.  (See  Vel- 
peau, Nouv.  Elem.  t.  i.  p„  480).  Velpeau  recom- 
mends cutting  the  skin  in  such  a manner  that  the 
cicatrix  may  be  situated  behind  and  not  in  the 
centre  of  the  stump.  But,  as  Malgaigne  observes, 
the  delicate  skin  in  this  place  would  hardly  be 
capable  of  bearing  the  pressure  of  the  kind  of  short 
boot  on  which  the  patient  would  have  to  walk. 
(See  Malgaigne,  Manuel  de  Med.  Oper.  p.  294.) 
He  prefers,  therefore,  amputating  at  the  place  of 
election,  except  when  the  operation  is  practicable 
at  the  ankle-joint. 

The  advantage  of  amputating  a little  below  the 
knee,  is,  that  the  pressure  in  walking  with  a wooden 
leg  is  entirely  confined  to  the  front  of  the  limb,  the 
cicatrix  itself  not  being  subjected  to  irritation. 
After  amputating  at  the  ankle,  the  pressure  in 
walking  operates  directly  on  the  cicatrix.  Accord- 
ing to  Sabatier,  this  last  plan  has  been  extensively 
tried  in  France,  but  not  found  to  answer,  the 
stump  being,  incapable  of  bearing  pressure,  and 
not  continuing  healed.  (Medecine  Operatoire, 
t.  iii.  p.  377.  edit.  2.)  The  same  author  refers  to 


some  instances,  in  which  the  patients  were  obliged, 
under  these  circumstances,  to  undergo  amputation 
a second  time  ; an  observation  made  as  long  ago 
as  the  time  of  Pare.  Baron  Larrey  speaks  of  the 
method  as  an  objectionable  operation,  not  merely 
because  some  patients,  as,  for  instance,  soldiers, 
have  not  the  means  of  providing  themselves  with 
artificial  legs  of  the  above  description,  but  be- 
cause it  is  almost  always  followed  by  bad  sym- 
ptoms, owing  to  the  small  quantity  of  cellular  sub- 
stance and  flesh,  and  the  thickness  of  the  bone  at 
this  part  of  the  leg,  whereby  cicatrization  is  im- 
peded. A nervous  irritation  is  more  apt  to  be  pro- 
duced by  this  than  the  common  mode  of  operating, 
and  the  suppuration,  which  is  always  sanious, 
takes  place  with  difficulty.  “ I have  (says  Lar- 
rey) seen  many  amputations  done  at  this  part.;  but 
nearly  all  the  patients  died  of  nervous  fever,  or 
tetanus.”  ( Mem.de  Chir.  Mil.  t.iii.  p.  394.)  Mr. 
Liston  also  pronounces  the  operation  near  the  an- 
kle to  be  inadmissible,  because  a sufficiency  of  soft 
parts  for  the  protection  of  the  stump  cannot  be 
obtained  below  the  calf.  The  place  for  incision, 
he  observes,  is  consequently  limited  to  two  points, 
— either  immediately  below  the  tuberosity  of  the 
tibia,  or  in  the  bellies  of  the  gastrocnemii.  The 
former  situation  he  prefers  in  hospital  practice, 
and  among  the  lower  orders  generally  ; the  latter 
in  the  better  classes  of  society,  who  can  afford  to 
purchase  an  expensive  artificial  support.  ( Ele - 
7nents,  fyc.  part  iii.  p.  391.) 

In  flap-amputations  below  the  knee,  Alanson 
and  Lucas  conjectured,  that  the  cure  might  be 
rendered  more  safe,  easy,  and  expeditious,  by  ap- 
plying the  flap,  with  the  view  of  uniting  it  by  the 
first  intention. 

The  following  case  explains  Mr.  Alanson’s 
flap-operation  : — The  disease  was  in  the  left  leg ; the 
patient,  therefore,  lay  upon  his  right  side,  upon  a 
table  of  convenient  height,  so  as  to  turn  the  part 
to  be  first  cut  fully  into  view.  The  intended  line, 
where  the  knife  was  to  pass  in  forming  the  flap, 
had  been  previously  marked  out  with  ink . A lon- 
gitudinal incision  was  made  with  a common  scalpel, 
about  the  middle  of  the  side  of  the  leg:  first  on 
the  outside,  then  on  the  inside,  and  across  the 
tendo  Achillis : hence,  the  intended  flap  was 
formed,  first  by  incisions  through  the  skin  and 
adipose  membrane,  and  then  completed  by  push- 
ing a catling  through  the  muscular  parts  in  the 
upper  incised  point,  and  afterwards  carrying  it  out 
below,  in  the  direction  of  the  line  already  men- 
tioned. The  flap  was  thick,  containing  the  whole 
substance  of  the  tendo  Achillis.  The  usual  double 
incision  was  made  ; the  retractor  applied  to  defend 
the  soft  parts ; and  the  bone  divided,  as  high  as 
possible,  with  the  saw. 

The  flap  was  placed  in  contact  with  the  naked 
stump,  and  retained  there,  at  first,  by  three  super- 
ficial stitches,  between  which  adhesive  plasters 
were  used.  Notwithstanding  the  patient  caught 
an  infectious  fever  a few  days  afterwards,  the 
stump  healed  in  three  weeks,  except  half  an  inch  at 
the  inner  angle,  where  the  principal  vent  had  been. 
In  another  week,  the  wound  was  reduced  to  a 
spongy  substance,  about  the  size  of  a split  pea. 
This,  being  touched  with  caustic,  healed  in  a few 
days.  The  man  was  soon  able  to  use  an  artificial 
leg,  with  which  he  walked  remarkably  well.  He 
went  several  voyages  to  sea,  and  did  his  business 
with  great  activity.  He  bore  the  pressure  of  the 
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machine  totally  upon  the  end  of  the  stump,  and 
was  not  troubled  with  the  least  excoriation  or  sore- 
ness. 

In  the  next  instance,  in  which  Mr,  Alanson 
operated,  he  formed  the  flap  by  pushing  a double- 
edged  knife  through  the  leg,  and  passing  it  down- 
wards and  then  outwards,  in  a line,  first  marked 
out  for  the  direction  of  the  knife.  In  this  way, 
the  flap  was  more  quickly  made. 

The  leg  should  be  completely  extended  during 
the  operation  ; and  kept  in  that  posture  till  the 
wound  is  perfectly  healed. 

Notwithstanding  Mr.  Alanson’s  favourable  re- 
port of  the  first  of  these  amputations  low  down 
the  leg,  I fully  coincide  with  my  colleague,  Mr. 
Liston,  that  the  method  should  be  abandoned  ; for 
I have  known  several  persons,  whose  stumps, 
formed  in  this  manner,  were  never  capable  of 
bearing  pressure.  For  authorities  in  support  of 
this  statement,  I may  also  refer  to  Pare,  Sabatier, 
and  Velpeau.  (None.  Elem.  de  Med.  Oper.  t.  i. 
p.  479.) 

I will  next  notice  Mr.  Hey ’s  method.  He  was 
satisfied  that  very  near  the  ankle  wras  not  the  pro- 
per place  for  this  kind  of  amputation. 

Some  cases  occurring,  in  which,  from  a scro- 
fulous habit,  the  stump  would  not  heal  completely, 
nor  remain  healed,  Mr.  Hey  determined  to  try 
whether  amputation,  in  a more  muscular  part, 
would  not  secure  a complete  healing,  and  give  the 
patient  an  opportunity  of  resting  his  knee  on  the 
common  wooden  leg,  or  using  a socket,  as  he 
might  find  it  most  convenient.  Mr.  Hey  latterly 
preferred  this  method,  which  he  reduced  to  cer- 
tain measures. 

It  had  been  customary,  at  the  Leeds  Infirmary, 
to  make  the  length  of  the  flap  equal  to  one  third 
of  the  circumference  of  the  leg.  This  was  deter- 
mined by  the  eye  of  the  operator,  who  usually 
pushed  the  catling  through  the  leg,  near  the  pos- 
terior part  of  the  fibula.  Mr.  Hey,  finding  the 
flap  was  not  always  of  the  proper  breadth,  began 
to  determine  this  by  measure,  and  then  operated  as 
follows  : — To  ascertain  the  place  where  the  bones 
are  to  be  sawn,  together  with  the  length  and 
breadth  of  the  flap,  he  draws  upon  the  limb  five 
lines,  three  circular,  and  two  longitudinal  ones. 
He  first  measures  the  length  of  the  leg  from  the 
highest  part  of  the  tibia,  to  the  middle  of  the  in- 
ferior protuberance  of  the  fibula.  At  the  mid- 
point, between  the  knee  and  ankle,  he  makes  the 
first  or  highest  circular  mark  upon  the  leg.  Here 
the  bones  are  to  be  sawn.  Here  also  Mr.  Hey 
measures  the  circumference  of  the  leg,  and  thence 
determines  the  length  and  breadth  of  the  flap, 
each  of  which  is  to  be  equal  to  one  third  of  the 
circumference.  Mr.  Hey  takes  a piece  of  marked 
ta.pe,  or  riband,  and  places  one  end  of  it  on  the 
front  edge  of  the  tibia.  Supposing  the  circumfer- 
ence to  be  twelve  inches,  he  makes  a dot  in  the 
circular  mark  on  each  side  of  the  leg,  four  inches 
from  the  anterior  edge  of  the  tibia.  These  dots 
must,  of  course,  be  four  inches  apart  behind. 
From  each  of  these  dots  Mr.  Hey  draws  a straight 
line  downwards,  four  inches  in  length,  and  parallel 
to  the  front  edge  of  the  tibia.  These  lines  show 
the  direction  which  the  catling  is  to  take  in  making 
the  flap.  At  the  termination  of  these  lines,  Mr. 
Hey  makes  a second  mark  round  the  limb,  to  show 
the  place  where  the  flap  is  to  end.  Lastly,  a third 
circular  mark  is  to  be  made,  an  inch  below  the 
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upper  one,  first  made  for  the  purpose  of  directing 
the  circular  cut  through  the  integuments,  in  front 
of  the  limb.  The  catling,  for  making  the  flap, 
should  be  longer  than  those  commonly  employed 
in  amputations.  Mr.  Hey  uses  one  which  is  seven 
inches  long  in  the  blade,  and  blunt  at.the  back, 
to  avoid  making  any  longitudinal  wound  of  the 
arteries,  which  is  very  difficult  to  close  with  a liga- 
ture ; and,  for  the  same  reason,  he  pushes  the  cat- 
ling through  the  leg,  a little  below  the  place  where 
such  muscles  are  to  be  divided  as  are  not  included 
in  the  flap;  the  limb  being  nearly  horizontal,  and  the 
fibulaupward,  he  pushes  the  catlingthroughtheleg, 
where  the  dot  was  made,  and  carries  it  downward 
along  the  longitudinal  mark,  till  it  approaches  the 
lowest  circular  mark,  alittlebelow  which  the  instru- 
ment is  brought  out.  The  flap  being  held  back,  Mr. 
Hey  divides  the  integuments  on  the  front  of  the 
limb  along  the  course  of  the  second  circular  mark. 
The  muscles  not  included  in  the  flap  are  then  di- 
vided a little  below  the  place  where  the  bones  are 
to  be  sawn.  No  great  quantity  of  these  muscles 
can  be  saved,  nor  is  it  necessary,  as  the  flap  con- 
tains a sufficient  portion  of  the  gastrocnemius  and 
soleus  muscles  to  make  a cushion  for  the  ends  of 
the  bones.  After  sawing  the  bones,  Mr.  Hey 
advises  a little  of  the  end  of  the  tendon  of  the 
gastrocnemius  to  be  cut  off,  as  it  is  apt  to  project 
beyond  the  skin,  when  the  flap  is  put  down  ; and 
he  recommends'  the  posterior  tibial  nerve,  when 
found  on  the  inner  surface  of  the  flap,  to  be  dis- 
sected out,  lest  it  should  suffer  compression. 

As  strips  of  adhesive  plaster  cause  great  pressure 
on  the  end  of  the  stump,  Mr.  Hey  prefers  sutures 
for  keeping  the  flap  applied  ; small  strips  of  court 
plaster  being  put  between  the  ligatures. 

Sir  Charles  Bell  proposed  another  sort  of  flap- 
amputation.  The  operation  is  not  to  be  done  so 
low,  as  there  will  not  be  a sufficiency  of  muscle  to 
cover  the  end  of  the  bones.  An  oblique  cut  is  to 
be  made,  with  the  large  amputating  knife,  upward, 
through  the  skin  of  the  back  part  of  the  leg.  The 
assistant  is  to  draw  up  the  skin,  and  the  knife  is 
to  be  again  applied  to  the  upper  margin  of  the 
wound,  and  carried  obliquely  upward  till  it  reaches 
the  bones.  The  knife,  without  being  withdrawn, 
is  next  to  be  carried,  in  a circular  direction,  over 
the  tibia  and  fascia,  covering  the  tibialis  anticus, 
until  it  meets  the  angle  of  the  first  incision  on  the 
outside  of  the  limb.  The  surgeon  is  then  to  pierce 
the  interosseous  membrane,  &c.  The  sawing 
being  completed,  and  the  arteries  secured,  the  flap 
is  laid  down,  and  the  integuments  of  the  two  sides 
of  the  wound  will  be  found  to  meet.  ( Operative 
Surgery,  vol.  i.)  Langenbeck  disapproves  of  the 
plan  of  pushing  the  knife  through  the  calf  of  the 
leg,  as  practised  by  Alanson,  Hey,  Graefe,  Liston, 
Lisfranc,  Syme,  &c.,  because  an  inexperienced 
surgeon  may  run  the  point  between  the  two  bones, 
and  in  this  way  the  wound  is  never  made  evenly. 
His  manner  of  forming  the  flap  is  very  similar  to 
Sir  C.  Bell’s,  except  that  he  first  makes  three  cuts 
in  the  integuments,  two  longitudinal  and  one  trans- 
verse, by  which  the  shape  of  the  flap  of  skin  is 
determined.  ( Bibl.fur  die  Cliir.  b.i.  p.  571.) 

Mr.  Liston’s  mode  of  amputating  with  an  an- 
terior and  a posterior  flap  below  the  knee,  is  the 
most  simple  and  expeditious  of  all  the  plans  with 
which  I am  acquainted,  and,  what, is  still  of  greater 
importance,  forms  an  excellent  stump.  I will 
introduce  the  description  of  it,  after  noticing  Lar- 
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rey’s  proposal,  that  amputation  may  often  be  done 
with  advantage  much  nearer  to  the  knee  than  the 
usual  place ; a doctrine  which  is  now  generally 
acknowledged  to  be  correct,  and  the  truth  of 
which  is  confirmed  by  the  results  of  Mr.  Liston’s 
practice. 

Flap-afnputation  of  the  leg,  I mean  that  oper- 
ation in  which  a flap  both  of  skin  and  muscle  is 
preserved,  is  often  considered  more  painful  than 
the  common  method.  Yet,  when  we  come  to  see 
what  respectable  names  are  recorded  in  its  favour, 
how  soon  the  stump  frequently  heals,  how  well  the 
ends  of  the  bones  are  covered,  and  how  all  dissec- 
tion of  the  integuments  from  the  fascia  is  avoided 
in  this  mode  of  operating,  at  least  as  far  as  the  flap 
extends,  the  method  must  be  allowed  to  possess 
weighty  recommendations.  Indeed,  in  its  present 
improved  state,  and  with  the  peculiar  fitness  of 
such  a stump  for  adhesion,  this  operation,  I think, 
is  again  rather  rising  in  the  estimation  of  the 
profession.  In  1816,  Klein  had  performed  flap- 
amputation  of  the  leg  about  twenty  times.  If  the 
flap  should  happen  to  be  made  too  large,  he  par- 
ticularly dwells  on  the  propriety  of  removing  part 
of  it  at  once  ; and,  when  it  is  too  short,  he  enjoins 
carrying  the  incision  a little  further  upwards  with- 
out delay.  He  confesses  that  the  plan  is  attended 
with  some  little  trouble  in  securing  the  inter- 
osseous arteries,  which  are  apt  to  retract  consi- 
derably ; but,  such  has  been  the  success  of  his 
practice,  that  out  of  twenty  cases  seventeen  got 
well,  and  most  of  them  very  soon,  without  the 
least  exfoliation,  and  the  other  three  died  of  ty- 
phus. ( Practische  Ansichten  der  bedeutendsten 
Chir.  Op.  lste  Heft,  p.47.)  In  the  same  work,  this 
experienced  surgeon,  convinced  how  much  more 
quickly  and  certainly  the  wound  heals  after  am- 
putations with  two  flaps,  than  those  with  one,  has 
suggested  a plan  of  amputating  below  the  knee, 
so  as  to  form  two  lateral  flaps.  On  the  other 
hand,  as  already  mentioned,  it  is  only  in  am- 
putating below  the  knee,  that  Dr.  Bushe  conceives 
the  circular  incision  decidedly  preferable  to  the 
flap-operation.  He  “ never  saw  a case,  where  a 
flap  was  formed  from  the  calf  of  the  leg,  in  which 
considerable  retraction  of  the  remaining  muscles 
did  not  ensue,  attended  with  great  induration  of 
the  flap,  separation  of  its  edge  from  the  skin  on 
the  front  of  the  tibia,  sometimes  exfoliation  of  the 
bone,  and  generally  tedious  suppuration.”  (Lancet, 
No.  246.  p.  208.) 

The  principal  reasons  have  already  been  speci- 
fied for  the  general  custom  of  amputating  the  leg 
about  four  inches  below  the  patella ; and  if  the 
disease  or  injury  will  not  admit  of  the  operation 
being  done  thus  low,  of  removing  the  limb  above 
the  knee-joint.  In  the  Egyptian  campaign,  how- 
ever, Baron  Larrey  performed  two  amputations 
very  near  the  knee-joint,  almost  on  a level  with 
the  head  of  the  fibula,  which  he  judged  proper  to 
extirpate.  The  successful  result  of  these  oper- 
ations dispelled  the  fear,  which  this  experienced 
surgeon  previously  entertained,  about  amputating 
in  the  thick  part  of  the  upper  head  of  the  tibia  ; 
for  no  caries  of  this  spongy  portion  of  the  bone, 
no  bad  effects  on  the  knee-joint,  and  no  anchy- 
losis of  the  stump  ensued  ; and,  with  the  difference 
of  a few  days,  the  wound  healed  as  readily  as 
that  made  in  the  common  place  of  election,  viz. 
three  or  four  finger-breadths  below  the  tuberosity 
of  the  tibia.  Since  the  above-mentioned  campaign, 


Larrey  has  adopted  this  practice  in  many  cases, 
where  it  was  impossible  to  have  operated  at  the 
usual  place  ; and  he  assures  us,  the  success  fully 
equalled  what  attends  operations  done  at  the  ordi- 
nary distance  from  the  knee.  In  1806,  another 
French  military  surgeon,  who  had  tried  this  me- 
thod himself,  published  a dissertation,  in  which 
he  commended  operating,  where  circumstances 
required  it,  much  higher  than  the  point  allowed 
by  generally  received  rules.  Larrey  differs,  how- 
ever, from  Garrigues,  in  forbidding  amputation 
higher  than  the  level  of  the  tuberosity  of  the  tibia, 
the  thick  portion  of  which  may  be  sawn,  but  not 
above  the  insertion  of  the  tendon  of  the  patella. 
A transverse  line,  drawn  from  this  point,  usually 
passes  below  the  articulation  of  the  fibula,  and  over 
the  lower  portion  of  the  uppermost  part  of  the 
condyles  of  the  tibia  ; but,  as  the  relative  positions 
of  the  heads  of  the  two  bones  to  each  other  differ 
somewhat  in  different  individuals,  Larrey  makes 
the  tuberosity  of  the  tibia  the  point  above  which 
the  bone  should  never  be  sawn.  By  cutting  higher, 
the  ligament  of  the  patella  is  separated  from  its 
insertion  ; the  bursa  mucosa,  situated  underneath 
it,  is  wounded  ; and  the  ligaments  at  the  sides  of 
the  joint  are  injured  ; whence  arise  retraction  of 
the  patella,  effusion  of  the  synovia,  and  such  dis- 
ease of  the  knee-joint  as  may  render  another  am- 
putation indispensable.  By  making  the  division 
on  a level  with  the  tuberosity  of  the  tibia,  the 
attachment  of  the  ligament  of  the  patella  is  pre- 
served, as  well  as  that  of  the  flexor  tendons  of 
the  leg,  which  are  requisite  for  the  motion  of  the 
stump.  The  bursa  mucosa  is  left  untouched  ; 
and  the  head  of  the  bone  is  sawn  low  enough  to 
avoid  creating  a risk  of  caries.  But,  says  Larrey, 
if  this  mode  of  amputating  ^.below  the  knee  be 
compared  with  amputation  of  the  thigh,  as  re- 
commended by  authors  for  the  cases  in  which  the 
new  method  is  proposed,  the  advantages  of  the 
latter  are  considerable.  In  the  first  place,  life  is 
less  endangered,  because  a smaller  portion  of  the 
body  is  removed.  The  operation  is  as  easy  in  one 
situation  as  the  other.  The  stumps  heal  with  equal 
facility.  Larrey  has  never  seen  the  spongy  part 
of  the  tibia  become  carious,  nor  perceptibly  ex- 
foliate. When  the  remaining  portion  of  the  fibula 
is  very  short,  as  usually  happens,  he  recommends 
it  to  be  taken  away,  as  it  is  an  useless  body,  in- 
convenient for  the  employment  of  a wooden  leg. 
He  directs  as  much  skin  as  possible  to  be  pre- 
served, and  a perpendicular  incision,  through  that 
part  of  it  which  covers  the  tibia,  in  order  to 
hinder  the  bone  from  making  its  way  through  it 
by  ulceration. 

With  a stump  thus  formed,  comprising  the 
knee  and  one  or  two.  finger-breadths  of  the  leg, 
the  patient  has  a firm  point  of  support,  on  which 
he  can  securely  walk  without  a stick.  The  stump 
admits  also  of  an  artificial  leg  of  the  natural  shape 
being  worn,  the  knee  being  always  bent,  provided 
the  length  of  the  stump  do  not  exceed  the  dia- 
meter of  the  calf  of  the  artificial  limb.  (Mdm. 
de  Chir.  Mil.  t.  iff.  p.386 — 394.)  From  a pas- 
sage, quoted  by  Mr.  Guthrie,  it  would  seem  that 
Mr.Bromfield(C/m\  Obs.and  Cases,  vol.i.  p.  185.) 
advised  amputating  as  near  to  the  knee  as  could 
be  done,  without  risk  of  cutting  the  ligament  of 
the  patella,  so  that  the  stump  might  not  extend 
beyond  the  wooden  leg.  On  the  whole,  Mr. 
Guthrie’s  own  observations  are  favourable  to  this 
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practice ; but  be  candidly  acknowledges  his  belief, 
that  “it  would  not  succeed  when  indiscriminately 
done  in  the  hospitals  of  large  cities,”  though  it 
may  frequently  be  practised  in  the  army  with  ad- 
vantage, provided  the  surgeon  saw  through  the 
tibia  below  its  tuberosity.  (On  Gunshot  Wounds, 
p.  223.  and  227.)  Upon  looking  over  the  details 
of  the  cases  recorded  by  Larrey  in  confirmation 
of  the  above  statement,  I was  struck  with  one 
important  fact,  which  does  not  justify  a part  of  his 
commendations ; viz.  most  of  the  stumps  were 
above  four  months  in  healing ; and  that  which 
healed  most  quickly  was  not  well  before  the  sixty- 
eighth  day.  (See  Mem.  de  Chir.  Mil.  t.  iii.  p.  57. 
397,  398,  &e.)  Hence,  unless  it  be  supposed, 
that  the  wounds,  produced  by  amputation  below 
the  knee  in  the  ordinary  manner,  are  generally 
thus  long  in  healing,  as  treated  by  the  Trench 
surgeons,  the  inference  is  rather  unfavourable  to 
the  method  so  highly  commended  by  Larrey. 

One  advantage  of  this  operation  is,  that  fre- 
quently only  the  popliteal  artery  requires  a li- 
gature, this  vessel  not  dividing  till  lower  down. 
Before  adjusting  the  flaps,  Mr.  Liston  sometimes 
cuts  off  the  sharp  anterior  edge  of  the  tibia  with 
the  pliers,  for  the  purpose  of  preventing  it  from 
injuring  the  integuments.  Mr.  Liston  objects  to 
Larrey’s  method  of  cutting  away  the  head  of  the 
fibula,  because,  in  several  cases  where  he  tried  it, 
a discharge  of  synovial  fluid  occurred  on  the  se- 
cond day,  followed  by  profuse  long-continued 
suppuration.  In  more  than  one  case,  the  joint 
became  anchylosed,  and  one  patient  died  from  the 
copiousness  of  the  discharge.  Mr.  Liston  found, 
from  repeated  examination  of  the  parts  in  the  dead 
subject,  that,  in  cutting  out  the  head  of  the  fibula, 
the  capsular  ligament  was  wounded,  or  the  bursal 
cavity  beneath  the  popliteus  muscle,  communi- 
cating with  that  of  the  knee-joint.  ( Elements , 
part  iii. p. 391 — 393.)  If  the  tibia  were  affected  very 
high  up,  the  operation  may  sometimes  yet  be  done. 

When  the  patient  cannot  afford  to  purchase  ex- 
pensive artificial  contrivances  to  walk  upon,  Mr. 
Liston  always  amputates  immediately  below  the 
tuberosity  of  the  tibia.  If  the  right  leg  is  to  be 
removed,  he  places  himself  on  its  inner  side,  and 
grasps  the  lower  part  of  the  limb  with  his  left 
hand,  an  assistant  supporting  the  foot  at  a proper 
height.  The  knife  is  introduced  over  the  outer 
side  of  the  fibula,  and  carried  upwards  along 
that  bone,  for  an  inch  and  a half  or  two  inches. 
It  is  then  brought  across  the  limb  in  a semi- 
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circular  direction  ; and  as  soon  as  it  reaches  the 
inner  and  lower  part  of  the  tibia,  transfixion  is 
performed  by  pushing  the  knife  across  the  posterior 
surface  of  the  bone,  and  out  at  the  upper  part  of 
the  fibular  incision.  By  then  carrying  the  knife 
downwards,  a posterior  flap  is  formed  sufficient 
to  cover  the  bones.  The  integuments  on  the  fore- 
part are  then  dissected  upwards  a little,  with  the 
same  knife,  so  as  to  form  a small  semilunar  flap. 
The  muscles  in  the  interosseous  space  are  next  cut 
through,  and  the  knife  carried  round  the  bones  in 
order  to  divide  the  soft  parts.  Yet  for  patients 
who  can  afford  a more  expensive  artificial  sub- 
stitute for  the  lower  part  of  the  limb,  and  in  whom 
a less  efficient,  though  more  handsome,  contrivance 
is  preferred,  Mr.  Liston  amputates  in  the  middle 
of  the  leg.  The  same  directions  apply  to  this 
operation  as  to  that  immediately  below  the  knee, 
and  the  attachment  of  the  ligament  of  the  pa- 
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tella  is  1 eft  uninjured,  by  sawing  the  tibia  obliquely 
upwards  and  backwards.  (See  J.  F.  Malgaigne, 
Op.  cit.  p.  295.)  Indeed,  as  this  author  parti- 
cularly remarks,  the  exact  situation  of  the  tu- 
berosity of  the  tibia  should  always  be  precisely 
ascertained  before  the  operation  is  begun,  so 
as  to  avoid  cutting  through  the  insertion  of  the 
ligament  of  the  patella,  and  opening  the  synovial 
membrane  behind  it.  'The  tibial  tuberosity  pre- 
sents a triangular  surface,  the  inferior  angle  of 
which  is  continuous  with  the  crista  of  the  tibia. 
As  the  ligament  of  the  patella  is  inserted  into  the 
whole  of  the  triangular  surface,  J.  F.  Malgaigne 
sanctions,  where  circumstances  call  for  it,  a bold 
division  of  it  nearly  as  high  as  its  base,  the  remain- 
ing connection  of  the  patella  with  the  tibia  by  the 
latter  part  being  sufficient.  I fear  this  plan  would 
too  often  be  followed  by  injuries  and  disease  of  the 
knee-joint,  to  merit  adoption. 

Of  the  oblique  or  oval  Abiputation  of 
the  Leg. 

The  method  adopted  by  M.  Sedillot  consists  in 
dividing  the  integuments  on  the  outer  side  of  the 
leg  obliquely,  from  before  backwards,  and  from 
below  upwards.  The  knife  is  then  carried  round 
the  posterior  part  of  the  limb  to  its  inner  side 
from  behind  forwards,  and  from  above  down- 
wards. The  division  of  the  integuments  is  next 
completed  in  front  by  a transverse  incision,  leaving 
an  oval  wound,  with  its  anterior  angle  truncated. 

The  only  difference  in  the  process  of  M.  Bau- 
dens  from  that  of  M.  Sedillot,  consists  in  making 
the  incision  through  the  skin  entirely  oval,  ancl 
letting  the  knife  descend  about  an  inch  lower 
down  in  front  .than  behind. 

“ One  reason,”  says  M.  Malgaigne,  “ not  men- 
tioned by  any  writer,  makes  me  prefer  the  oval 
even  to  the  circular  method.  In  the  latter,  the 
principle  is  to  leave  the  integuments  sufficiently 
long  on  every  side  to  cover  one  half  of  the  stump. 
Now  the  posterior  integuments,  on  the  retraction 
of  the  muscles,  reach  the  centre  of  the  wound 
more  readily  than  the  integuments  in  front,  which 
have  to  pass  and  bend  over  the  end  of  the  tibia. 
The  object  then  can  only  be  fulfilled  by  allowing 
a greater  length  to  the  skin  in  front.”  ( Manuel , 
de  Med.  Oper.  p.  293.) 

Oval  amputation  of  the  leg  seems  to  me  the 
most  tedious  and  painful  of  all  the  modes  hitherto 
proposed  of  removing  this  part  of  the  limb.  Nor 
can  it  be  necessary,  if  care  be  taken  in  the  other 
methods  to  save  a sufficiency  of  the  integuments 
in  front  of  the  limb,  as  advised  in  the  descriptions 
already  given  of  those  operations. 

Abiputation  of  the  Arbi. 

The  structure  of  the  arm  is  very  analogous  to 
that  of  the  thigh  : like  the  latter,  it  contains  only 
one  bone,  round  which  the  muscles  are  arranged. 
The  deep  muscles  are  attached  to  the  os  brachii, 
while  the  superficial  extend  along  the  limb,  with- 
out being  adherent  to  the  bone.  The  first  consist 
of  the  brachialis  internus,  and  the  two  short  heads 
of  the  triceps  : the  second  of  the  biceps,  and  lono- 
head  of  the  triceps.  Hence,  amputation  may  here 
be  done  in  the  same  way  as  in  the  thigh,  except  when 
performed  above  the  insertion  of  the  deltoid  mus- 
cle. In  the  arm,  says  Graefe,  the  incisions  through 
the  muscles  should  even  be  made  more  obliquely 
upwards  than  in  the  thigh,  where  the  muscles  are 
more  bulky,  by  which  means  two  inches  of  muscle 
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may  be  saved,  besides  the  retracted  integuments  ; 
an  abundance  for  covering  the  stump,  were  the 
arm  full  ten  inches  in  circumference.  ( Normen 
fur  die  Abl.  grosser er  Gliedm.  p.  109.) 

The  patient  being  seated,  the  arm  is  to  be  raised 
from  the  side,  and,  if  the  disease  will  allow  it, 
nearly  into  the  horizontal  position.  As  I have 
seen  inconveniences  produced  by  the  patient’s 
fainting  in  the  midst  of  the  operation,  I join  Graefe 
and  some  other  practitioners  in  thinking  that  the 
patient,  if  already  weak,  should  be  placed  upon  a 
table  in  the  recumbent  position.  (Op.  cit.  p.  108.) 
The  surgeon  is  to  stand  on  the  outside  of  the  limb, 
and  apply  the  tourniquet  as  high  as  possible  ; or, 
if  it  be  preferred,  an  assistant,  standing  behind  the 
shoulder,  makes  pressure  on  the  axillary  artery 
with  his  four  fingers.  The  skin  and  muscles, 
which  are  about  to  be  divided,  are  to  be  drawn 
up  and  made  tense.  The  soft  parts  are  next  to  be 
divided,  as  much  of  the  limb  being  preserved  as 
possible.  The  retractor  is  to  be  applied,  the  bone 
sawn  with  the  usual  precautions,  and  the  bleeding 
stopped  in  the  ordinary  way,  care  being  taken  to 
leave  the  median  nerve  out  of  the  ligature,  which 
is  put  round  the  brachial  artery.  The  wound  is 
then  to  be  closed  so  as  to  form  a tranverse  line  ; 
the  dressings  are  to  be  applied,  and  the  patient 
put  to  bed,  with  the  wound  a little  elevated  from 
the  surface  of  the  bedding. 

In  amputation  of  the  arm,  I entirely  coincide 
with  Mr.  Guthrie,  with  regard  to  the  uselessness 
of  dissecting  back  the  integuments,  a plan  long  ago 
renounced  by  D upuytren,  their  effectual  retraction 
by  an  assistant,  after  their  complete  division,  being 
quite  enough.  (On  Gunshot  Wounds,  p.  354.) 
In  fact,  the  integuments  are  so  loose  and  moveable 
over  the  fascia,  that  Alanson’s  painful  plan  of 
dissecting  them  from  it  is  perfectly  unnecessary. 
Instead  also  of  attempting  to  perform  the  circular 
oblique  incision  through  the  muscles  with  one 
stroke  of  the  knife  down  to  the  bone,  it  is  a good 
plan  first  to  divide  the  biceps  only,  and  loose  por- 
tion of  the  triceps  immediately  the  integuments 
have  been  cut  and  retracted,  and  to  let  those  mus- 
cles fully  recede,  before  the  division  of  the  rest  of 
the  soft  parts  is  begun.  The  incisions  having  next 
been  carried  down  to  the  bone,  the  muscular  fibres 
may  be  separated  from  it,  if  necessary,  an  inch  or 
so  further  upwards,  and  the  saw  then  applied  as 
high  as  practicable. 

Baron  Dupuytren’s  method,  which  is  a modifi- 
cation of  that  of  M.  Louis,  is  one  of  the  most 
expeditious,  and,  I believe,  in  every  respect  com- 
mendable. The  integuments  are  drawn  up,  and 
a circular  incision  made  at  once  through  them  and 
the  biceps,  and  loose  part  of  the  triceps.  The  edge 
of  the  knife  is  then  applied  close  to  the  margin  of 
the  retracted  muscular  fibres,  and  the  braehialis,  the 
rest  of  the  triceps,  &c.  divided  by  a circular  inci- 
sion down  to  the  bone,  directed  sometimes  per- 
pendicularly, sometimes  obliquely.  Lastly,  the 
muscular  fibres,  closely  adherent  to  the  part  of  the 
bone  above  the  incision,  are  detached  from  it  some 
way  upwards  with  a scalpel,  so  that  the  saw  can 
be  applied  higher  up  than  would  otherwise  be 
practicable.  This  plan  combines  all  the  quickness 
of  a flap-amputation  with  another  advantage 
ascribed  to  the  latter,  namely,  that  of  no  risk  of  a 
subsequent  protrusion  of  the  bone. 

If  the  disease  should  require  the  arm  to  be  taken 
off  at  its  upper  part,  there  would  be  no  room  for 


the  application  of  the  tourniquet.  Here,  instead 
of  putting  a compress  in  the  axilla,  and  having  it 
held  firmly  upon  the  artery  by  a bystander,  as  ad- 
vised by  Sabatier,  it  is  more  eligible  to  make  pres- 
sure on  the  artery  as  it  passes  over  the  first  rib  ; of 
which  method  1 shall  speak  in  treating  of  ampu- 
tation at  the  shoulder-joint.  With  a straight  bis- 
toury, the  surgeon  is  now  to  make  a transverse 
incision  down  to  the  bone,  a little  above  the  lower 
extremity  of  the  deltoid  muscle.  Two  other  longi- 
tudinal incisions,  made  along  the  front  and  back 
edge  of  this  muscle,  now  form  a flap,  which  must 
be  detached,  and  reflected.  Lastly,  the  rest  of  the 
soft  parts  of  the  limb  are  to  be  divided  by  a circular 
cut,  made  on  a level  with  the  base  of  the  flap,  and 
the  operation  finished  like  a common  amputation. 
(Sabatier,  Med.  Oper.  t.  iii.  p.  375,  &c.  ed.2.) 

As  a matter  of  choice,  and  not  of  necessity,  the 
arm  may  be  amputated  with  two  semilunar  flaps  : 
one,  anterior  ; the  other,  posterior.  The  first 
should  be  formed  of  the  skin,  biceps,  and  bra- 
chialis,  and  be  about  three  inches  in  length  ; the 
other  is  to  be  of  the  same  size,  and  composed  of 
the  triceps  and  integuments.  The  muscular  fibres, 
close  to  the  bone,  are  now  to  be  divided  all  round, 
and  the  saw  used.  Klein  preferred  this  to  the 
common  method,  and  adopted  it  in  nine  cases. 
So  well  is  the  end  of  the  bone  covered,  that  a pro- 
trusion of  it  seems  to  him  impossible.  ( Practische 
Ansichten  der  Chir.  Oper.  p.  44.)  Langenbeck, 
instead  of  making  the  flaps  in  the  preceding  way, 
forms  two  lateral  ones  by  cutting  from  below 
obliquely  upwards,  and  turns  the  skin  down  to  the 
bone.  In  one  case  in  the  North  London  Hospital, 
I lately  tried  this  method  ; with  one  difference, 
namely,  that  of  transfixing  the  soft  parts,  and 
cutting  downwards  and  outwards,  instead  of  cutting 
from  without  inwards,  as  practised  by  Langenbeck. 
This,  as  well  as  the  preceding  mode,  is  very  quickly 
accomplished,  and  makes  a good  stump.  Both  also 
have  the  recommendation  of  being  done  without 
any  painful  dissection  of  the  skin  from  the  fascia, 
and  of  the  bone  being  well  covered  not  only  by  in- 
tegument but  muscle.  Three  strokes  of  the  knife, 
as  M.  Velpeau  observes,  one  for  each  flap,  and 
another  on  the  division  of  the  muscular  fibres  ad- 
herent to  the  bone,  and  then  the  use  of  the  saw, 
bring  the  operation  to  a conclusion.  Yet  it  is 
contended,  that  flap-amputations  of  the  arm  are 
followed  by  more  inflammation  of  the  stump  than 
circular  ones,  for  which  the  round  shape  of  the 
limb,  and  the  moderate  size  of  its  single  bone, 
seem  admirably  to  adapt  it.  (See  Velpeau,  Nouv. 
Etem.  de  Med  .Oper.  t.  i.  p.  425.) 

When  the  arm  is  injured  very  high  up,  Baron 
Larrey  prefers  amputation  at  the  shoulder-joint  to 
preserving  a short  stump,  containing  the  upper  end 
of  the  humerus  ; for,  says  he,  if  this  bone  cannot 
be  divided  at  least  on  a level  with  the  tendinous 
insertion  of  the  deltoid,  the  stump  is  retracted 
towards  the  armpit  by  the  pectoralis  major  and 
latissimus  dorsi ; the  ligatures  on  the  vessels  irritate 
the  brachial  plexus  of  nerves  ; great  pain,  and 
nervous  twite hings,  often  ending  in  tetanus,  are 
produced;  the  stump  continues  swelled  ; and,  in 
the  end,  the  humerus  is  fixed  by  anchylosis  to  the 
shoulder,  so  that  this  portion  of  the  arm  remains 
altogether  useless,  and  renders  the  patient  liable  to 
accidents.  “ I have  seen  (says  Larrey)  many 
officers  and  soldiers,  who,  on  these  accounts,  were 
sorry  that  they  had  not  undergone  amputation  at 
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the  shoulder.”  (Mem.  de  Chir.  Mil.  t.  iii.  p.53. 
400.) 

Mr.  Guthrie  also  states,  that  when  amputation 
by  the  circular  incision  is  attempted  at  the  insertion 
of  the  pectoralis  major,  the  bone  will  generally 
protrude  after  a few  dressings.  However,  he 
entirely  dissents  from  Larrey,  respecting  the  neces- 
sity of  taking  off  the  limb  at  the  shoulder,  and 
prefers  doing  it  from  half  an  inch  to  an  inch  and  a 
half  below  the  tuberosities  of  the  humerus,  as  the 
state  of  the  injury  may  require.  Two  incisions  are 
to  commence,  one  or  two  finger-breadths  below  the 
acromion  ; and  the  inner  one  is  to  be  extended 
directly  across  the  under  side  of  the  limb,  till  it 
meets  the  lower  point  of  the  outer  wound.  Thus 
the  under  part  of  the  arm  is  cut  by  a circular 
incision ; the  upper  in  the  same  manner  as  it  some- 
times is  in  removing  the  limb  at  the  shoulder-joint. 
Without  detaching  the  skin  from  the  muscles,  these 
are  cut  through  ; the  soft  parts  are  held  out  of  the 
way  of  the  saw ; the  bone  is  sawn  ; the  vessels 
secured  ; and  the  flaps  brought  together,  so  as  to 
form  a line  from  the  acromion  downwards.  (Gun- 
shot Wounds,  p.  337,  &c.)  I am  decidedly  of 
opinion,  that,  in  the  description  of  cases  referred  to, 
either  this  method,  or  Sabatier’s  operation,  should 
be  preferred  to  the  removal  of  the  whole  limb  at 
the  shoulder-joint. 

Amputation  at  the  Eleow-joint. 

Dupuytren,  convinced  of  the  correctness  of  the 
principle  that  as  much  as  possible  of  the  upper 
extremity  should  always  be  saved,  revived  the 
practise  of  amputating  at  the  elbow,  whenever  the 
state  of  this  joint  and  of  the  soft  parts  admitted  of 
such  operation.  The  forearm  being  slightly  bent, 
a double-edged  knife  is  introduced  transversely  in 
front  of  the  joint  from  one  condyle  to  the  other, 
and  a flap  made  of  the  soft  parts  of  the  upper  and 
anterior  part  of  the  forearm.  The  flap  is  now 
reflected,  the  capsular  and  lateral  ligaments  cut, 
and  the  operation  finished  by  the  surgeon  sawing 
through  the  olecranon  from  . before  backwards. 
The  brachial  artery  is  not  divided,  but  the  radial 
and  ulnar.  The  bleeding  vessels  having  been 
secured,  the  flap  is  brought  over  the  end  of  the 
humerus,  and  secured  in  this  position  with  long 
straps  of  adhesive  plaster. 

When  there  is  not  a sufficiency  of  soft  parts  left 
for  an  interior  flap,  Dupuytren  used  to  amputate 
at  the  elbow  with  the  circular  method,  the  first 
incision  through  the  skin  and  fascia  being  begun 
three  finger-breadths  below  the  condyles.  The  in- 
teguments and  fascia  were  then  drawn  upwards,  the 
knife  applied  just  below  their  edge,  and  the  muscles 
divided  down  to  the  bone.  By  next  carrying  the 
knife  a little  upwards,  and  separating  the  soft  parts 
rom  the  bones,  the  joint  was  reached,  and  opened 
by  cutting  the  lateral  ligaments  and  forepart  of  the 
capsule.  The  operation  was  completed  by  dividing 
the  olecranon  with  the  saw.  (See  Dupuytren, 
Lecons  Ovules  de  Clinique  Chir.  t.  iv.  p.  316.) 
Amputation  at  the  elbow  was  practised  by 
Dupuytren  in  ten  or  twelve  examples  with  great 
success,  and  the  method  is  highly  commended  by 
Mr.  Liston.  (See  Elem.  of  Surgery,  part  iii. 
p.  381.) 

Amputation  of  the  Forearm,- 
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limb  as  possible.  This  fact  is  perfectly  established, 
notwithstanding  the  truth  that  Larrey,  in  conse- 
quence of  his  mode  of  dressing  the  stump,  has  not 
experienced  success  in  his  amputations  done  in  the 
tendinous  part  of  the  forearm.  The  forearm  is  to 
he  held  by  two  assistants,  one  of  whom  is  to  take 
hold  of  the  elbow,  the  other  of  the  wrist.  The 
tourniquet  is  to  be  applied  to  the  lower  part  of  the 
arm,  and  pressure  made  by  an  assistant  on  the 
brachial.  The  integuments  should  be  drawn  up 
so  as  to  make  them  tense.  The  circular  incision  is 
then  to  be  made  down  to  the  fascia ; from  this  as 
much  skin  is  to  be  detached,  reflected,  and  saved, 
as  is  necessary  for  covering  the  ends  of  the  bones, 
and  the  muscles  are  to  be  cut  on  a level  with  the 
reflected  skin,  the  knife  being  at  the  same  time 
directed  obliquely  upward.  As  many  of  the  mus- 
cles are  deeply  situated  between  the  two  bones  of 
the  forearm,  too  much  attention  cannot  be  paid  to 
dividing  all  of  them,  with  a double-edged  knife, 
introduced  between  the  radius  and  ulna. 

The  soft  parts  are  to  be  protected  from  the  saw 
by  a linen  retractor.  It  is  generally  recommended 
to  saw  the  two  bones  together,  for  which  purpose 
the  forearm  should  be  placed  in  the  utmost  state 
of  pronation.  As  the  radius  at  the  lower  part  of 
the  forearm  is  larger  than  the  ulna,  it  should 
perhaps  be  sawn  through  first,  the  latter  bone,  in 
consequence  of  its  connection  with  the  humerus, 
being  better  adapted  to  bear  the  weight  of  the  saw. 
(Averill’s  Op.  Surgery,  p.  124.) 

The  ulnar,  radial,  and  two  interosseous  arteries, 
are  those  which  usually  require  ligatures. 

Graefe  removes  the  forearm  by  making  a flap 
from  the  flesh  in  front  of  the  limb,  and  then  extend- 
ing the  wound  quite  round  the  member.  (Nor men 
fur  die  Abolsung  grosser er  Gliedm.  p.  138,  &c.4to. 
Berlin,  1812.)  Mr.  Guthrie  makes  two  flaps,  one 
in  front,  the  other  on  the  back  of  the  forearm  : 
but,  above  the  middle  of  this  part  of  the  limb,  he 
prefers  the  circular  incision.  (On  Gunshot  Wounds, 
p.373,  374.)  Dr.  Hennen  also  expresses  his  ap- 
probation of  amputating  the  forearm,  so  as  to 
make  two  semilunar  flaps  (Principles  of  Military 
Surgery,  p.  265.  edit.  2.),  which  is  the  method 
recommended  and  practised  by  Klein  (Practisclis 
Ansichten  bedeutendsten  Operationen,  heft  i. 
p.  45.)  ; and  Lisfranc  also  operates  in  this  way  at 
the  lower  third  of  the  forearm.  These  flap-oper- 
ations of  the  forearm  are  rather  proceedings  of 
choice  than  of  necessity ; for,  I have  seen  this  part 
of  the  limb  removed  in  numberless  instances  by  the 
circular  incision,  and  can  hardly  remember  a case 
in  which  the  stump  turned  out  badly.  In  making 
the  inner  flap,  the  radial  and  ulnar  arteries  must 
obviously  be  in  danger  of  being  wounded  higher 
up  than  the  point  where  they  are  quite  cut  through, 
as  Mr.  Guthrie  candidly  acknowledges ; an  ac- 
cident, which  might  give  rise  to  a great  deal  of 
trouble. 

With  respect  to  Larrey’s  preference  to  ampu- 
tating in  the  fleshy  part  of  the  forearm,  though  the 
case  would  admit  of  the  operation  being  done  much 
lower,  I need  only  say  he  would  find  no  reason 
for  this  choice,  were  he  to  aim  at  union  by  the 
first  intention,  at  every  opportunity,  as  is  the  custom 
in  England. 

Amputation  at  the  Wrist  or  Radio- 
carpal Articulation. 

The  hand  may  be  amputated  at  the  joint  of  the 


The  wisest  maxim,  with  respect  to  the  place  for 
making  the  incision,  is  to  cut  off  as  little  of  the 
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wrist,  whenever  the  disease  does  not  extend  too 
high,  and  a flap  can  he  made  either  from  the  inte- 
guments of  the  back  of  the  hand,  or  from  those  of 
the  palm.  Lisfranc  makes  both  an  anterior  and  a 
posterior  flap.  The  circumstances  of  the  case 
should  determine  the  choice.  Here  amputation 
may  also  be  done  by  the  circular  incision.  The 
scaphoid,  semilunar,  and  cuneiform  bones  form  a 
convexity,  which  is  almost  entirely  received  in  the 
concavity  of  the  radius,  the  ulna  having  no  con- 
nection with  this  joint,  except  through  the  inter- 
vention of  the  triangular  ligament,  and  to  the 
extent  of  about  four  lines.  The  styloid  processes 
of  the  radius  and  ulna  can  be  readily  felt,  and 
below  them  the  articulation  commences  ; but,  as 
Malgaigne  observes,  the  direction  of  the  joint  is 
less  easily  determined  ; and  if,  while  the  hand  is 
extended,  the  wrist  itself  be  alternately  bent  and 
extended,  these  motions  will  take  place  in  the 
medio-carpal  articulation,  into  which  the  surgeon 
might  erroneously  carry  the  knife.  The  following 
are  the  instructions  given  by  M.  Malgaigne,  for  the 
avoidance  of  this  mistake  : — - 

1.  If  the  hand  be  extended  very  much  back- 
ward, the  apex  of  the  angle  formed  with  the  fore- 
arm will  denote  the  radio-carpal  articulation. 

2.  The  transverse  projection  of  the  radius  for- 
wards may  also  be  felt,  the  joint  being  one  line 
below  it,  and  about  five  lines  above  the  cutaneous 
wrinkle  between  the  palm  and  the  forearm. 

3.  The  situations  of  the  ends  of  the  styloid  pro- 
cesses being  determined,  and  a line  drawn  across 
from  one  to  the  other,  the  middle  of  the  joint  will 
be  two  lines  and  a half  above  such  transverse  lines. 

4.  If  only  the  styloid  process  of  the  radius  is 
perceptible,  that  of  the  ulna  is  known  not  to  de- 
scend so  far  as  it  by  two  lines  ; and  the  middle  of 
the  joint  is  three  or  four  lines  higher.  ( J . F.  Mal- 
gaigne, Manuel  de  Med.  Oper.  p.  324.)  ( 

The  projection  of  the  pisiform  and  cuneiform 
bones  beyond  the  level  of  the  palmar  surfaces  of 
the  radius  and  ulna,  must  be  remembered  in  the 
operation. 

Amputation  by  the  circular  method  is  performed 
as  follows:  — An  assistant  draws  up  the  integu- 
ments, and  the  surgeon  makes  an  incision  through 
them  all  round  the  wrist,  about  an  inch  below 
the  styloid  processes.  The  skin  may  now  be  easily 
retracted  nearly  as  high  as  the  joint;  a second 
incision,  made  so  as  to  leave  the  pisiform  and  cunei- 
form bones  just  beyond  it,  divides  all  the  tendons 
on  a level  with  the  retracted  skin.  The  joint  is 
then  to  be  cut  into  on  one  side  or  the  other,  under 
the  guidance  of  the  corresponding  styloid  process, 
and  the  knife  directed  through  the  articulation  in 
a line,  answering  to  the  posterior  convexity  of  the 
scaphoid,  lunar,  and  cuneiform  bones.  The  radial 
and  ulnar  arteries  are  now  to  be  tied,  but  the  inter- 
osseous here  seldom  requiresa  ligature.  The  wound 
is  to  be  closed  with  the  line  of  it  in  the  transverse 
direction,  and  the  stump  placed  in  a depending 
position,  so  that,  if  suppuration  take  place  in  the 
tendinous  thecae,  or  under  the  fascia,  the  matter 
may  not  pass  far  up  the  limb. 

In  the  douhle-jiap -amputation , as  executed  by 
Lisfranc,  the  hand  and  forearm  are  placed  in  the 
supine  position,  and  supported  by  an  assistant,  who, 
at  the  same  time,  makes  pressure  on  the  radial  and 
ulnar  arteries.  The  surgeon,  with  a narrow  knife, 
transfixes  the  soft  parts  on  a level  with  the  styloid 
processes,  and  from  the  radius  towards  the  ulna 


or  from  the  ulna  towards  the  radius,  according  as 
he  is  operating  on  the  right  or  on  the  left  limb. 
The  knife  is  then  carried  along  the  anterior  surface 
of  the  carpus,  and  its  edge  inclined  forward,  so  as 
to  make  a semilunar  flap  about  two  inches  in  length. 
This  flap  being  held  back,  another  very  similar  one 
is  made  on  the  back  of  the  wrist  ; the  extensor 
tendons  are  then  to  be  cut  through  nearly  on  a 
level  with  the  articulation,  the  joint  opened  just 
below  one  of  the  styloid  processes,  and  the  disarti- 
culation finished,  as  in  the  circular  method. 

When  the  soft  parts  are  so  diseased  that  two  flaps 
cannot  be  saved,  the  operation  may  be  done  with 
a single  one,  which  should  then  be  made  somewhat 
longer. 

Amputation  at  the  Hip-joint. 

The  very  idea  of  this  formidable  operation,  for 
a long  wdrile,  checked  the  hand  even  of  the  most 
ready  advocate  for  the  use  of  the  amputating  knife, 
and  every  mind  shuddered  at  so  extensive  a muti- 
lation. Still,  it  could  not  be  denied,  that  the 
chance  of  saving  life  occasionally  depended  upon 
a submission  to  the  greatest  temporary  suffering, 
and  that,  without  the  most  cruePof  sacrifices,  the 
preservation  of  the  patient  was  totally  impossible. 
Dreadful  as  amputation  at  the  hip  appeared,  both 
in  respect  to  the  magnitude  of  the  part  of  the  body 
to  be  removed,  and  the  extent  of  the  wound  caused 
by  such  removal,  the  desperate  nature  of  some  cases 
at  length  began  to  incline  surgeons  to  view  more 
dispassionately  a scheme,  at  which  the  mind  at  first 
naturally  revolted.  Morand  is  the  earliest  prac- 
titioner who  made  this  severe  operation  the  subject 
of  attention.  ( Opuscules  de  Chir.  t.  i.  p.  176.  8vo. 
1768.)  In  1739,  two  essays  on  the  same  topic 
were  communicated  to  the  Royal  Academy  of 
Surgery  at  Paris,  by  two  of  his  pupils,  Volner  and 
Puthod.  In  1743,  P^avaton  wished  to  have  per- 
formed amputation  at  the  hip-joint  for  a gunshot 
fracture  of  the  trochanter  major  and  neck  of  the 
thigh-bone,  but  was  prevented  by  the  opposition  of 
other  surgeons.  (Chir.  d'  Arm.  p.  323,  &c.)  In 
1748,  the  propriety  of  attempting  the  operation 
was  urged  by  l’Alouette.  (Disp.  Chir.  Halleri, 
t.  v.  p.  265.)  At  length,  the  Royal  Academy  of 
Surgery  at  Paris  thought  the  subject  highly  de- 
serving of  further  investigation.  In  1756,  they 
therefore  proposed  the  following  question,  as  the 
grand  prize  subject : In  the  case,  in  which  ampxi- 
tation  of  the  hip-joint  should  appear  to  be  the  only 
resource  for  saving  the  patient's  life,  to  determine 
whether  this  operation  ought  to  be  practised,  and 
what  would  be  the  best  way  of  performing  it  ? No 
satisfactory  memoirs  having  been  presented,  the 
same  subject  was  proposed  again  in  1759.  The  ap- 
probation of  the  Academy  was  now  conferred  on  a 
paper  written  by  Barbet,  in  which  the  propriety  of 
amputating  at  the  hip-joint  was  defended,  and  some 
of  the  cases  demanding  the  operation  specified. 
If,  for  instance,  a cannon-ball,  or  any  other 
violently  contusing  cause,  had  carried  off  or 
crushed  the  thigh,  so  as  to  leave  only  a few  parts 
to  be  cut  to  make  the  separation  complete,  he 
thought  a surgeon  ought  not  to  hesitate  about  doing 
it.  The  same  author  conceived  that  a sphacelus 
extending  to  the  circumference  of  the  joint,  and 
destroying  the  greatest  part  of  the  surrounding  flesh, 
might  also  render  the  operation  equally  necessary 
and  easy.  (See  Sabatier,  Med.  Oper . t.iii.  p.271, 
&c.)  Cases  were  also  adduced,  where  the  surgeon 
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completed  the  separation  of  the  dead  parts  with  a 
knife.  However,  this  cannot  be  considered  as 
amputation  at  the  hip-joint.  Dividing  a few  dead 
fibres  was  a thing  of  no  importance,  in  regard 
to  the  likelihood  of  its  creating  any  bad  symptoms. 
The  proceeding,  in  fact,  seems  to  me  to  have 
no  analogy  at  all  to  the  bloody  operation  of  taking 
the  thigh-bone  out  of  the  socket.  It  is  quite  a 
different  thing,  when  the  operator  has  to  cut  through 
parts  which  bleed  profusely,  and  are  endowed  with 
life  and  sensibility. 

In  addition  to  the  memoir  by  Barbet,  thirty- 
three  other  essays  were  offered  to  the  Academy,  the 
majority  of  which  were  filled  with  arguments  in 
favour  of  the  operation ; and,  besides  these  produc- 
tions, two  other  memoirs  were  published  at  Paris, 
one  by  Goursaud  in  1758,  explaining  a new  method 
' of  operating,  and  another  by  Moublet  (see  Journ. 
de  Medec.  an.  1759),  in  which,  says  Professor 
Thomson,  the  operation  is  ably  considered  in  all  its 
different  relations.  ( Obs , made  in  the  Mil.  Hos- 
pitals in  Belgium,  p.  260 — 63.) 

Some  of  the  best  surgeons  of  the  last  and 
present  century  condemn  the  proceeding.  The 
following  are  Mr.  Pott’s  sentiments: — M.  Bil- 
guer  and  M.  Tissot  are  the  only  people  whom  I 
have  met  with,  or  heard  of,  in  the  profession,  who 
speak  of  an  amputation  in  the  joint  of  the  hip  as  an 
advisable  thing,  or  as  being  preferable  to  the  same 
operation  in  the  thigh.”  After  a quotation  or  two, 
he  continues  — “That  amputation  in  the  joint  of 
the  hip  is  not  an  impracticable  operation  (although 
it  be  a dreadful  one),  I very  well  know.  I cannot 
say  that  I have  ever  done  it,  but  1 have  seen  it  done, 
and  am  now  very  sure  I shall  never  do  it,  unless  it 
be  on  a dead  body.  The  parallel,  which  is  drawn 
between  this  operation  and  that  in  the  shoulder, 
will  not  hold.  In  the  latter,  it  sometimes  happens, 
that  the  caries  is  confined  to  the  head  of  the  os 
humeri,  and  that  the  scapula  is  perfectly  sound 
i and  unaffected.  In  the  case  of  a carious  hip-joint 
] this  never  is  the  fact ; the  acetabulum  ischii,  and 
parts  about,  are  always,  more  or  less,  in  the  same 
state,  or  at  least  in  a distempered  one,  and  so 
indeed  most  frequently  are  the  parts  within  the 
pelvis,”  &c.  ( Pott  on  Amputation .)  Here  it  may 
be  remarked,  that  Pott  was  right,  inasmuch  as  the 
operation  is  totally  unjustifiable  in  disease  of  the 
hip-joint ; but  wrong  in  not  perceiving  that,  though 
J unfit  for  such  a case,  it  might  be  proper  for  others. 

1 Callisen  had  difficulty  in  supposing  any  circum- 
! stances, in  which  the  operation  could  be  undertaken 
with  hopes  of  success.  ( Syst . Chir.  Hod.  p.  418. 
t.  ii.  edit.  1800.)  And  Richerand  thinks,  that, 
unless  the  limb  be  nearly  separated  by  the  disease, 
or  accident,  a prudent  surgeon  should  decline 
making  the  attempt.  ( Nosogr . Chir.  t.iv.  p.  519. 
edit.  4.) 

It  is  a remarkable  fact  in  the  history  of  surgery, 
that  an  operation,  which  had  been  invented  in 
France,  and  concerning  which  so  much  had  been 
written  in  that  country,  should  have  been  first  put 
in  practice  in  England.  “ I have  been  informed,” 
(says  Professor  Thomson,)  “ that  the  operation  was 
performed  in  London  by  the  late  Mr.  H.  Thomson, 
surgeon  to  the  London  Hospital,  and  imagine  that 
it  must  have  been  his  operation  to  which  Mr. 
Pott  alludes.”  (Obs.  in  the  Mil.  Hospitals  in  Bel- 
gium, p.  264.)  At  all  events,  whether  this  was 
the  identical  case  which  Mr.  Pott  saw,  or  not,  the 
example  referred  to  by  this  distinguished  surgeon 
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is  the  earliest  instance  of  the  operation  being  actual  ly 
performed.  It  was  even  repeated  in  this  country  be- 
fore it  was  ever  practised  on  the  Continent,  as  far  as 
can  be  made  out  from  the  records  of  the  profession  ; 
for,  it  was  performed  by  Mr.  Kerr,  of  Northampton, 
on  a girl  between  eleven  and  twelve  years  of  age, 
in  a case  of  diseased  hip  ; a case,  however,  in 
which  I am  completely  satisfied  that  it  ought  never 
to  be  attempted,  for  the  reason  laid  down  by  Mr. 
Pott.  In  fact,  Mr.  Kerr,  after  removing  the  limb, 
found  the  acetabulum,  and  all  the  adjacent  parts 
of  the  ossa  innominata,  carious.  But  the  expe- 
riment was  here  rendered  still  more  hopeless,  by 
the  patient  being  consumptive.  Yet,  with  all 
these  disadvantages,  the  girl  lived  till  the  eighteenth 
day  from  the  operation,  and,  after  death,  her  lungs 
were  found  to  be  a complete  mass  of  disease,  one 
of  them  being  totally  reduced  to  matter.  (See 
Duncan’s  Med.  Commentaries , vol.  vi.  p.  337.  8vo. 
Lond.  1779.)  In  the  first  successful  amputation 
of  the  hip,  M.  Perrault,  of  Sainte  Maure,  was  the 
operator.  It  was  done  in  the  year  1774,  in  a case 
of  traumatic  gangrene.  The  particulars  are  re- 
corded by  Sabatier.  The  patient,  named  Goix, 
recovered,  and  afterwards  lived  a good  while  as 
cook  at  an  inn  at  St.  Maure,  where  M.  Velpeau  saw 
his  son  in  1815.  About  the  same  time  that  Per- 
rault’s  operation  took  place,  another  successful 
amputation  at  the  hip  seems  to  have  been  done  by 
M.  Perret,  a French  military  surgeon.  (See  Vel- 
peau, Nouv.  Elem.  &;c.  t.  i.  p.  514.)  Although 
amputation  at  the  hip  used  commonly  to  be  de- 
monstrated on  the  dead  subject,  by  lectures  on 
surgery  in  London,  the  observation  of  M.  Velpeau 
is  very  correct,  that  in  England  and  Germany  little 
serious  idea  was  entertained  of  reviving  the  prac- 
tice of  it  on  the  living  till  the  commencement  of  the 
present  century,  and  that  about  this  epoch  several 
trials  of  it  were  made  by  surgeons  of  the  French 
army.  M.  A.  Blandin  relates  three  cases.  His 
first  patient  was  operated  upon  ( Fructidor , an.  3.) 
and  recovered.  The  second  also  got  well,  and  the 
third  lived  till  the  fifty-eighth  day  after  the  oper- 
ation. About  the  same  period,  M.  Perret,  another 
military  surgeon,  had  one  successful  case.  In 
1798,  Mulder  amputated  at  the  hip  with  success, 
on  a young  woman  aged  18.  (See  Velpeau,  Eldm. 
de  Med.  Oper.  t.  i.  p.  514.)  Larrey  performed 
this  operation  twice  in  Egypt ; and  once,  while 
he  was  serving  with  the  French  army  on  the  Rhine. 
He  was  encouraged  to  make  these  attempts  to  save 
his  patients  by  the  consideration,  that  he  had  already 
preserved  some  lives  by  amputating  either  both 
thighs,  both  legs,  or  both  arms,  or  removing  the  hu- 
merus at  the  shoulder-joint.  Larrey  has  also  the 
merit  of  having  first  done  the  operation  in  the  de- 
scription of  cases,  in  which  (with  the  exception  of 
bad  examples  of  necrosis,  or  ofincurabledis'ease,  of 
the  higher  part  of  the  femur)  it  is  more  decidedly 
proper  than  any  other ; viz.  gunshot  injuries  of  the 
head,  neck,  and  upper  part  of  the  femur,  with  or 
without  injury  of  the  femoral  artery,  or  where  the 
limb  has  been  carried  away  by  a shell,  or  cannon- 
ball, too  high  up  to  admit  of  amputation  in  the 
ordinary  manner.  However,  he  also  regards  as 
fit  occasions  for  amputation  at  the  hip-joint,  cir- 
cumstances in  which,  from  gunshot  violence,  the 
limb  is  seized,  or  threatened  with  gangrene,  nearly 
up  to  the  hip.  (Mdm.  de  Chir.  Mil.  t.ii.  p.185.) 

Severe  as  the  operation  is,  Larrey  contends  that, 
if  it  ever  prove  the  means  of  saving  lives  which 
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are  in  danger,  it  is  an  act  of  humanity,  and  he 
argues  that  it  is  justifiable  by  the  old  maxim  of 
Hippocrates,  “Ad  extremos  morbos  extrema  re- 
media.” To  the  chief  objections  which  have  been 
made  to  it,  he  replies,  1st,  That  the  wound  is 
more  alarming  than  dangerous.  The  Cmsarean 
operation  (says  he)  has  been  successfully  per- 
formed on  the  living  female,  and  is  still  recom- 
mended by  many  practitioners.  L’Aumonier,  prin- 
cipal surgeon  of  the  Rouen  Hospital,  successfully 
removed  a scirrhous  ovary  of  considerable  size. 
Examples  are  recorded  of  the  arm  and  scapula 
being  torn  away,  and  the  patients  soon  recovering. 
Besides,  the  surgeon  has  it  in  his  power  to  lessen 
the  wound  produced  by  the  operation.  2dly,  The 
dangers  of  hemorrhage  may  be  obviated  by  the 
assistants  temporarily  placing  their  fingers  on  the 
mouths  of  the  cut  vessels,  until  ligatures  can  be 
applied. 

In  confirmation  of  his  sentiments,  concerning 
the  propriety  of  the  operation,  Larrey  adverts  to 
a fact  reported  by  Morand,  where  a soldier  had 
both  his  legs  amputated  very  high  up,  and  also 
both  his  arms  so  near  the  shoulders,  that  he  could 
hold  nothing  in  his  armpits.  Yet,  mutilated  as 
he  was,  he  enjoyed  good  health.  ( Opuscules  de 
Chir.  p.  183.)  And  Larrey,  in  his  own  work, 
has  recorded  several  instances,  in  which  the  whole 
of  a limb  was  removed,  or  more  than  the  halves 
of  both  the  upper  or  lower  extremitie’s  of  the  same 
subject,  without  any  fatal  constitutional  disturb- 
ance. (Mem.  de  Chir.  Mil.  t.  ii.  p.  182 — 184.) 
One  of  his  patients  above  alluded  to  survived  the 
operation  a week,  at  the  end  of  which  he  was  car- 
ried off  by  the  plague ; and  the  others  died,  after 
being  conveyed,  in  a very  uneasy  manner,  during 
a precipitate  march  of  the  army.  (See  Relation 
de  l' Expedition  de  VArmde  d’  Orient  en  Egypte, 
fyc.  p.  319.  8vo.  Paris,  1803.)  At  the  battle  of 
Wagram,  Larrey  operated  at  the  hip-joint  on  two 
soldiers  of  the  imperial  guard,  under  very  unfa- 
vourable circumstances',  these  patients  died  in  a 
few  hours.  (Mem.  de  Chir.  Mil.  t.  iii.  p.  349.) 

Whatever  method  of  amputating  at  the  hip  be 
adopted,  the  surgeon  should  remember,  that  the 
acetabulum  is  not  deep  enough  to  receive  the  en- 
tire head  of  the  femur,  which  constitutes  more 
than  the  half  of  a sphere,  and  is  so  embraced  by 
the  fibrous  capsule,  that  it  remains  as  it  were  stran- 
gulated, if  this  latter  part  be  not  divided  close  to 
the  margin  of  the  acetabulum.  As  for  the  liga- 
mentum  teres,  it  is  rendered  tense  by  abduction  of 
the  limb,  and  presents  itself  to  the  edge  of  the 
knife.  On  the  contrary,  if  the  operator  begin 
with  dividing  the  external  portion  of  the  capsule, 
the  limb  should  be  placed  in  the  position  of  ad- 
duction ; the  ligamentum  teres  is  then  relaxed, 
but  it  makes  no  resistance  to  the  disarticulation, 
and  may  afterwards  be  easily  divided.  The  hip- 
joint  is  more  superficial  in  front  than  in  any  other 
direction.  A line  drawn  perpendicularly  down- 
wards, from  the  union  of  the  middle  with  the  ex- 
ternal third  of  Poupart’s  ligament,  will  be  sure  to 
pass  over  the  forepart  of  it. 

Larrey  operated  as  follows  : — He  began  with 
making  an  incision  in  the  track  of  the  inguinal  ar- 
tery in  the  bend  of  the  groin,  and  tied  this  vessel 
as  closely  as  possible  to  Poupart’s  ligament,  in  order 
that,  the  ligature,  which  was  placed  above  the  origin 
of  the  circumflex  arteries  and  the  profunda,  might 
obviate  all  inconvenience  from  the  bleeding,  which 


might  otherwise  have  happened  from  their  numer- 
ous branches.  This  being  done,  a straight  knife 
was  perpendicularly  plunged  between  the  tendons 
of  the  muscles  attached  to  the  trochanter  minor 
and  the  base  of  the  neck  of  the  femur,  so  as  to 
bring  out  its  point  at  the  back  part  of  the  limb,  or 
in  a diametrically  opposite  situation  to  its  first  en- 
trance ; and  now,  by  directing  the  knife  obliquely 
inwards  and  downwards,  a flap,  which  was  not 
to  be  too  large,  was  made  of  the  soft  parts  at  the 
inner  and  upper  portion  of  the  limb.  This  flap 
was  now  drawn  towards  the  scrotum  by  an  assist- 
ant, and  the  articulation  was  brought  into  view. 
The  obturator  artery,  and  some  branches  of  the 
pudendal,  wounded  in  making  the  flap,  were  im- 
mediately tied.  The  thigh  was  now  put  into  the 
state  of  abduction  ; the  inner  part  of  the  orbicular 
ligament,  made  tense  by  this  position,  was  divided, 
and  the  joint  opened.  The  ligamentum  teres  was 
then  cut,  and  the  bone  dislocated.  The  knife  was 
next  brought  to  the  outside  of  the  great  trochanter, 
and  an  external  flap  formed  of  the  soft  parts,  calcu- 
lated to  meet  that  which  had  been  made  at  the  inner 
side  of  the  limb.  In  proceeding  through  the  opera- 
tion, Larrey  secured,  as  soon  as  they  were  divided, 
the  obturator  arteries,  and  several  branches  of  the 
pudendal,  gluteal,  and  ischiatic  arteries.  The  two 
flaps  were  brought  together,  and  kept  in  this  posi- 
tion, with  strips  of  adhesive  plaster,  and  a woollen 
spica  bandage.  (See  Mem.  de  Chir.  Mil.  t.  ii. 

p.  186 — 188.) 

In  the  Russian  campaign,  Larrey  had  two  more 
opportunities  of  amputating  at  the  hip- joint.  In 
the  first  instance,  he  operated  upon  a Russian  at 
Witepsk,  whose  thigh-bone  was  broken  to  pieces 
up  to  the  trochanter,  and  the  soft  parts  of  two- 
thirds  of  the  thickness  of  the  limb  destroyed.  This 
man  went  on  as  favourably  as  possible  until  the 
25th  day  from  the  operation,  the  parts  being 
healed  except  at  two  points,  where  the  ligatures 
had  been  brought  out ; but,  unfortunately  a 
scarcity  of  provisions  now  occurred,  and  the  pa- 
tient died  on  the  29t.h  or  30th  day.  The  second 
operation  was  done  on  a French  dragoon,  after 
the  battle  of  Mozai'sk,  who  was  afterwards  seen 
perfectly  cured  by  the  surgeon-major,  at  Oreha, 
who  received  him  there,  and  made  a report  of  the 
fact  to  Larrey.  (See  Mem.  de  Chir.  Mil.  t.  iv. 
p.  26.  50,  51,  8vo.  Paris,  1817.) 

In  1812,  M.  Baffos  amputated  at  the  hip  nearly 
in  the  manner  of  Larrey,  except  that  he  only 
compressed  the  artery  in  the  groin,  and  did  not 
begin  with  tying  it,  a method  to  which  Larrey  him- 
self now  gives  the  preference.  (See  Mem.  de  Chir. 
Mil.  t.  iv.  p.  434.)  The  patient  was  only  seven 
years  old,  and  the  case  a diseased  hip.  The 
wound  healed,  but  the  child  died  of  scrofula  three 
months  afterwards.  The  cotyloid  cavity  was  found 
full  of  fungous  flesh,  and  the  os  innominatum  ca- 
rious. As  the  latter  state  always  exists  in  the  dis- 
eased hip-joint,  the  whole  of  the  disease  does  not 
admit  of  removal  by  amputation,  and  consequently 
the  attempt  ought  never  to  be  made.  (See  Joints, 
Diseases  of.) 

The  plan  of  operation,  adopted  by  Baftos,  is 
considered,  I believe,  by  all  surgeons  of  the  pre- 
sent day,  better  than  that  formerly  practised  by 
Larrey,  inasmuch  as  the  unnecessary  preliminary 
measure  of  taking  up  the  artery  in  the  groin,  in- 
stead of  simply  compressing  it  against  the  os  pubis, 
was  rejected.  Cutting  down  to  the  artery  as  a 
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precaution  against  hemorrhage,  is  doing  a double 
operation,  and  putting  the  patient  to  needless  suf- 
fering: it  was  the  earliest  method,  having  been 
proposed  by  Volther  and  Puthod.  Who  was  the 
first  proposer  to  compress  the  artery  against  the  os 
pubis,  instead  of  cutting  down  to  the  vessel,  I am 
not  at  present  aware  ; but  the  plan  was  publicly 
recommended  by  Mr.  Abernethy,  in  his  anatomi- 
cal lectures,  for  the  last  thirty  years  of  his  life. 

Lisfranc  is  said  to  complete  amputation  at  the 
hip-joint  upon  the  dead  subject  in  ten  seconds; 
the  following  is  his  method,  as  described  by  a mo- 
dern writer  : — The  nates  of  the  patient  resting  on 
the  edge  of  the  table,  and  the  limb  being  sup- 
ported by  an  assistant,  the  operator  draws  a line 
an  inch  in  length,  from  the  anterior  and  superior 
spinous  process  of  the  ilium,  straight  down  the 
thigh.  From  this  point,  he  marks  another  inwards 
towards  the  pubes,  of  half  an  inch,  so  as  to  form  a 
right  angle.  On  the  inner  extremity  of  the  last,  he 
places  the  point  of  a long-bladed  catling,  and 
pushes  it  perpendicularly  downwards,  till  it  strikes 
against  the  head  of  the  femur.  Then  passing  it  on 
the  outer  side  of  the  bone,  he  thrusts  it  onwards 
till  it  protrudes  at  about  an  inch  from  the  margin 
of  the  anus.  He  now  cuts  outwards,  for  near  an 
inch,  in  order  to  clear  the  great  trochanter,  and 
forms  the  external  flap,  four  or  five  inches  in 
length,  by  cutting  down  the  limb  between  the 
muscles  and  bone.  The  femoral  artery,  which 
may  now  be  seen,  is  compressed  between  the 
fingers  and  thumb  of  an  assistant,  while  the  oper- 
ator thrusts  the  knife  in  and  out  at  the  same  points, 
as  before ; but,  carrying  it  on  the  inner  side  of 
the  head  of  the  bone,  he  forms  a smaller  flap  on 
that  side  of  the  extremity.  Then,  with  the  point 
of  the  knife,  he  cuts  through  the  capsular  liga- 
ment, dislocates  the  bone,  and  removes  the  limb 
by  dividing  the  round  ligament,  &c.  (See  Aver- 
ill’s  Operative  Surgery , Loud.  1823,  p.  158,  &c. ; 
Maingault,  Med.  Operatoire,  fob  Paris,  1822.) 
It  is  obvious  (says  Mr.  Syme)  that  so  long  as  the 
surgeon  merely  cuts  downwards,  and  keeps  close 
by  the  bone,  he  will  not  injure  the  femoral  artery, 
which  cannot  be  divided  till  the  knife  is  carried 
outwards.  This  is  one  great  excellence  referred 
by  Lisfranc  to  his  operation  ; for,  before  the  sur- 
geon cuts  the  artery,  the  assistant  can  introduce 
his  fingers  into  the  wound,  and  compress  the 
vessel. 

The  disarticulation  is  accomplished  as  follows  : 
The  surgeon,  seizing  the  limb  with  his  left  hand, while 
the  assistant  holds  aside  the  flaps,  makes  a cut  half 
round  the  margin  of  the  acetabulum  at  its  fore 
part.  The  limb  is  then  put  into  the  posture  of  ab- 
duction, the  bone  starts  from  its  socket,  the  knife  is 
carried  round  its  head,  and  the  triangular  ligament, 
and  remains  of  the  capsular  ligament,  are  divided. 
(See  Ed.  Med.  Surg.  Jour.  No.  78.  p.  41.)  A 
similar  method  of  operating  was  followed  by  Wal- 
ther.  (See  Graefe  and  Walther’s  Journ.  Also 
Anderson’s  Quarterly  Journ.  vol.  i.  p.  630.)  It  was 
likewise  preferred  by  Mr.  Syme,  in  an  interesting 
case,  where  he  amputated  at  the  hip-joint  for  an 
extensive  necrosis  of  the  femur,  involving  the  neck 
of  the  bone.  Unfortunately,  when  the  wound  was 
nearly  healed,  the  patient  became  dropsical,  and 
died  at  the  beginning  of  the  eighth  week  from  the 
period  when  his  limb  was  taken  off.  (Op.  cit. 
p.  25.)  Dupuytren  made  a semilunar  incision, 
with  its  convexity  downwards;  it  began  near  the 


anterior  superior  spine  of  the  ilium,  and  terminated 
near  the  tuberosity  of  the  ischium.  Only  the  skin 
was  first  divided,  which  was  then  retracted  by  an 
assistant,  and  the  muscles  cut  in  the  same  direc- 
tion, so  as  to  form  the  internal  flap  four  or  five 
inches  long.  This  was  reflected,  the  capsule 
opened  in  Larrey’s  manner,  the  knife  passed  through 
the  joint,  and  the  outer  flap  made.  Dupuytren 
and  Beclard  preferred  compressing  the  artery  on 
the  horizontal  branch  of  the  os  pubis  to  applying 
a ligature  to  it.  Here  we  find  two  very  high  au- 
thorities in  support  of  what  has  always  seemed  to 
me  the  best  practice. 

Langenbeck  begins  the  first  incision  on  the  out- 
side of  the  femoral  artery,  and  forms  the  external 
flap,  by  extending  the  wmund  towards  the  tu- 
berosity of  the  ischium.  The  knee  is  then  inclined 
inwards,  and  the  head  of  the  femur  dislocated : 
after  which  the  knife  is  carried  to  the  inside  of  the 
thigh,  and  the  inner  flap  made.  (Bibl.  fiir  die 
Chir.  b.  iv.s.  512.)  Bedard’s  method  seems  to 
differ  from  this,  chiefly  by  transfixion  being 
adopted  in  making  the  flaps.  The  same  observ- 
ation applies  to  Lisfranc’s  plan.  It  would  be 
useless  to  describe  every  variety  of  operating  where 
the  only  peculiarity  consists  either  in  making  the 
outer  or  the  inner  flap  first;  or  in  transfixion, 
and  then  cutting  from  within  towards  the  skin  ; or 
in  not  transfixing  the  limb,  but  cutting  from  the 
integuments  inwards.  Some  operators  also  make 
one  flap  longer  than  the  other  ; while  others,  with 
Delpech,  consider  the  wound  more  likely  to  heal 
favourably  when  only  an  internal  flap  is  made. 
(See  Velpeau,  Nouv.  Elem,.  t.  i.  p.  522.) 

When  serving  with  the  army  in  Holland  in 
1814,  I assisted  the  late  Dr.  Cole  in  the  perform- 
ance of  this  operation.  The  plan  adopted  by  him 
was  that  taught  by  Mr.  Abernethy,  in  his  lectures, 
for  more  than  thirty  years.  The  flow  of  blood 
through  the  femoral  artery  was  stopped  by  com- 
pressing the  vessel  in  the  groin  with  the  handle  of 
a key  covered  with  lint.  The  thigh  was  then  am- 
putated as  high  as  possible,  close  below  the  tro- 
chanters. The  femoral  artery  was  immediately 
secured,  and  afterwards  every  other  vessel  re- 
quiring ligature.  An  incision  was  now  made 
near  the  border  of  the  acetabulum,  the  cotyloid 
ligament  divided,  and  the  head  of  the  bone  re- 
moved with  the  utmost  facility  and  expedition. 
The  patient  lost  even  less  blood  than  in  an  ordi- 
nary amputation,  and  the  wound  admitted  of  being 
brought  together  with  adhesive  plaster  in  the  best 
manner  possible,  so  as  to  represent  a transverse 
line.  I am  sorry  to  add,  that  the  patient  lived  only 
till  the  following  day.  In  one  dreadful  case  of 
fracture  of  the  upper  part  of  the  femur  by  a grape- 
shot,  where  the  operation  had  been  delayed  too 
long,  the  whole  limb  being  inundated  with  matter, 
and  the  upper  end  of  the  lower  portion  of  the  bone 
projecting  through  the  flesh  backward,  I ventured 
to  perform  the  same  operation  at  Oudenbosch  in 
Holland,  a few  days  after  the  assault  on  Bergen- 
op-Zoom  ; and  here  happened  what  must  often 
occur  : immediately  the  soft  parts  had  been  di- 
vided, as  the  bone  was  broken  to  pieces,  the  limb 
came  off,  leaving  the  head  of  the  bone,  the  tro- 
chanters, and  a small  piece  below  them  projecting. 
Had  not  the  man  appeared  in  a very  bad  way  by 
the  time  the  vessels  had  been  secured,  I should 
now  have  removed  the  head  of  the  bone  ; but  the 
shock  of  the  operation  was  such  that  be  survived 
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it  but  a few  minutes,  though  scarcely  any  blood 
was  lost.  The  mode  of  operating  by  the  circular 
incision  is  preferred  by  Graefe,  who  unknowingly 
considers  it  as  a new  method.  (Normen  fur  die 
Abl.  grosserer  Gliedm.  p.  118.)  It  has  also  been 
proposed  by  Dr.  Veitch,  with  the  modification  of 
leaving  an  inch  or  two  of  the  bone  projecting, 
which  is  done  without  giving  any  additional  pain, 
by  dissecting  off  the  soft  parts  below  the  first  in- 
cisions down  to  the  bone.  This  projecting  piece 
is  intended  to  serve  as  a lever,  with  which  the 
head  of  the  bone  is  to  be  got  out  of  the  acetabu- 
lum. (Edin.  Med.  and  Surg.  Journ.  vol.  iii. 
p.  129.)  Ingenious  as  this  suggestion  may  be,  I 
do  not  regard  it  as  an  important  practical  im- 
provement ; 1st,  because  in  almost  all  cases  where 
the  operation  is  necessary,  the  bone  is  so  fractured 
that  its  division  is  already  made  by  the  injury  : 
2dly,  because  the  scheme  is  unnecessary  ; for,  in 
Dr.  Cole’s  case,  where  I assisted,  the  head  of  the 
femur  was  removed  from  the  acetabulum  with  the 
utmost  facility  by  merely  making  an  incision  over 
that  cavity,  cutting  the  ligaments,  and  availing 
ourselves  of  the  small  piece  of  bone  accidentally 
projecting.  In  fact,  in  all  gunshot  injuries  re- 
quiring this  operation,  excepting  a few  instances 
of  spreading  gangrene  from  wounds,  the  bone  is 
usually  broken  too  high  for  Dr.  Veitch ?s  method 
to  be  practicable.  W ith  the  same  view  of  faci- 
litating the  exit  of  the  head  of  the  bone  from  the 
acetabulum,  Graefe  (p.l  23.)  recommends  dividing 
the  transverse  ligament  which  completes  the  brim 
of  the  anterior  and  inferior  sides  of  the  socket. 
Disarticulation  will  always  be  free  from  difficulty, 
however,  if  the  capsule  be  divided  close  to  the 
borders  of  the  acetabulum. 

Sir  Astley  Cooper  commenced  his  operation  by 
making  an  incision  just  below  Poupart’s  ligament, 
a little  on  the  outside  of  the  femoral  artery.  The 
wound  was  then  carried  obliquely  downwards  and 
outwards  to  the  back  of  the  thigh,  about  one  third 
of  the  way  down  it,  from  which  point  the  knife 
was  carried  in  the  opposite  direction,  obliquely 
upwards  and  inwards  to  meet  the  first  incision, 
so  as  to  form  an  elliptical  curve.  The  femoral 
artery,  being  now  divided,  was  immediately  tied. 
The  muscles  were  next  cut  through,  another  artery 
secured,  and  the  bone  taken  out  of  its  socket. 
Only  about  twelve  ounces  of  blood  were  lost. 

The  following  method,  recommended  by  M. 
Scoutteten,  is  stated  not  yet  to  have  been  prac- 
tised on  the  living  subject  ( Velpeau , Nouv. 
Elem.  t.  i.  p.  525.),  though  Sir  Astley  Cooper’s 
plan  seems  to  have  been  very  similar  to  it  in 
regard  to  the  track  of  the  incisions.  The  patient 
is  to  lie  on  the  opposite  side  of  the  body  to  that  on 
which  the  operation  is  to  be  done.  The  inguinal 
artery  is  to  be  compressed.  The  surgeon,  stand- 
ing behind  the  limb,  is  to  put  the  thumb  or  fore- 
finger of  his  left  hand  on  the  great  trochanter. 
With  the  right  he  introduces  the  point  of  the  knife 
perpendicularly  over  this  process,  and  then  gra- 
dually depressing  the  handle,  extends  the  incision 
forwards  and  inwards  four  finger-breadths  below 
the  groin.  He  then  carries  the  knife  round  the 
limb,  cutting  as  deeply  as  possible,  and  bringing 
the  knife  at  length  up  to  the  point  from  which  the 
wound  commenced.  All  the  muscular  fibres  are 
rarely  divided  by  this  first  incision,  and  hence  the 
knife  must  generally  be  applied  again,  ere  this  first 
stage  of  the  operation  can  be  completed.  Tor  the 


purpose  of  getting  at  the  capsule,  the  sides  of  the 
wound  must  be  kept  apart,  and  any  muscular 
fibres,  not  yet  cut,  be  divided.  As  soon  as  the 
capsule  is  perceived,  it  is  to  be  cut  through  perpen- 
dicularly on  the  head  of  the  femur.  The  limb  is 
now  to  be  somewhat  depressed,  and  the  foot  turned 
outwards,  whereby  the  head  of  the  bone  is  forced 
nearly  out  of  its  socket,  and  quits  it  completely 
as  soon  as  the  round  ligament  is  cut,  which  is  the 
only  part  by  which  it  is  confined.  The  operator 
then  raises  the  thigh  bone,  so  as  to  make  its  head 
project ; after  which  he  cuts  the  rest  of  the  capsule 
and  muscular  fibres,  and  completes  the  separation 
of  the  limb.  When  the  operation  is  on  the  left  side, 
the  surgeon  stands  in  front  of  the  limb.  ( See  Scout- 
teten, Methode  Ovalaire,  ou  Nouvelte  Mdthode  pour 
amputer  dans  les  Articulations,  Paris,  1827,  4to.) 

Mr.  Liston  prefers  anterior  and  posterior  flaps. 
The  patient  is  placed  on  a firm  table,  with  the 
nates  projecting  a little  beyond  its  edge.  The 
sound  limb  may  be  secured  to  the  foot  of  the  table 
with  a towel ; all  occasion  for  an  assistant  to  hold 
it  being  thus  done  away  with,  and  more  freedom 
afforded  to  the  operator  in  his  movements.  The 
other  limb  is  supported  by  one  assistant,  while 
another  presses  with  one  or  both  thumbs  on  the 
femoral  artery,  where  it  passes  over  the  pubes. 
Transfixion  is  then  performed  horizontally,  the 
knife  passing  in  a somewhat  semicircular  direc- 
tion, so  as  to  include  as  much  of  the  soft  parts  as 
possible,  and  an  anterior  flap  is  made  by  cutting 
downwards.  During  the  passage  of  the  knife 
across  the  joint,  the  assistant,  holding  the  limb, 
rotates  the  limb,  if  it  be  the  right  one,  a little  out- 
wards, or,  if  it  be  the  left,  in  the  contrary  direc- 
tion, so  as  to  facilitate  the  bringing  of  the  point  of 
the  knife  through  the  skin  well  inwards.  After 
the  formation  of  the  flap,  the  assistant  abducts  the 
limb  forcibly,  and  depresses  it ; the  joint  is  opened ; 
the  round  ligament  cut ; the  rest  of  the  capsule 
divided  ; the  blade  of  the  knife  placed  behind  the 
great  trochanter  ; and  the  posterior  flap  quickly 
formed.  After  transfixion  for  the  anterior  flap, 
and  when  the  sawing  motion  of  the  knife  has 
made  a little  advance,  the  compressing  assistant 
shifts  his  hands  into  the  incision  immediately  be- 
hind the  back  of  the  knife,  and  thus  obtains  a firm 
grasp  of  the  femoral  artery,  previously  to  its  divi- 
sion. He  retains  this  hold  during  the  rest  of  the 
operation,  at  the  same  time  retracting  the  flap. 
As  soon  as  the  limb  is  off,  the  bleeding  vessels  in 
the  posterior  flap  are  compressed,  and  tied  as 
quickly  as  possible.  Lastly,  the  femoral  artery  is 
secured,  which,  while  the  assistant  retains  his  hold  of 
it,  will  not  bleed.  (See  Liston,s  Elements,  part  iii. 
p.  395.)  The  methods  of  M.  Plantade,  M.  Ma- 
nec,  and  Mr.  Ashmead  (see  Velpeau,  Nouv.  Elem. 
See.,  t.  i.  p.  520.)  are  all  only  modifications  of  the 
foregoing  plan.  M.  Plantade  makes  the  principal 
flap  in  front,  and  seems  to  have  been  one  of  the 
greatest  advocates  of  this  method,  which  he  began 
to  recommend  in  1806. 

Amputation  at  the  hip-joint  has  now  been  per- 
formed in  many  instances,  and  the  patients  saved. 
The  earliest  example  of  success  is  that  done,  as  I 
have  stated,  by  M.  Perrault  in  1774.  Other  suc- 
cessful operations,  done  by  Blandin  and  Mulder, 
I have  already  noticed.  Another  successful  am- 
putation of  the  hip,  (the  first  by  any  British  sur- 
geon,) was  performed  by  Mr.  Brownrigg,  staff 
surgeon,  on  the  12th  of  December,  1812.  The 
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upper  part  of  the  thigh-bone  had  been  broken  by 
a gunshot  near  Merida,  in  Spain,  on  the  29th  of 
December,  1811.  Some  time  ago,  the  man  was 
living  at  Spalding  in  Lincolnshire  in  perfect  health. 
Other  successful  amputations  of  the  hip  are  those 
performed  by  Larrey  at  Witepsk  ; by  Mr.  Guthrie 
in  the  Netherlands  on  a French  prisoner  of  war ; 
and  by  Sir  Astley  Cooper,  who  performed  the 
operation  on  account  of  a disease  of  the  higher 
part  of  the  femur.  As  the  patient  had  formerly 
suffered  amputation  of  the  thigh,  it  was  certainly 
not  the  sudden  removal  of  nearly  a quarter  of 
him  ; but,  I cannot  presume  to  say,  what  differ- 
ence in  the  chances  of  success,  and  whether  any, 
would  be  connected  with  the  circumstance.  The 
same  remark  applies  to  a case  lately  under  Mr. 
Mayo,  where  the  patient,  a young  woman,  reco- 
vered. The  proceeding  was  adopted  on  account 
of  the  agony  experienced  by  the  patient  from  a 
neuralgic  affection  of  her  stump. 

In  June,  1824,  amputation  at  the  hip  was  done 
by  Delpech,  on  account  of  a necrosis  of  the  femur, 
and  the  patient  was  completely  well  in  the  follow- 
ing September.  (See  Revue  Medicale .)  The 
operation  was  also  performed  by  Dr.  Mott,  of 
New  York,  on  the  7th  of  October,  1824,  and  the 
whole  of  the  wound  had  healed  by  the  20th  of 
November.  This  case  was  a bad  fracture  of  the 
upper  part  of  the  femur,  followed  by  abscesses 
and  disease  of  the  bone.  (See  Philadelphia  Jour- 
nal, No.  9.  vol.  v.  New  Series.)  The  patient’s 
age  was  favourable,  as  he  was  a boy  of  only  ten 
years  of  age.  At  this  period  of  life,  the  chances 
of  success  will  always  be  greater  than  in  adults, 
not  only  in  consequence  of  the  remedial  power  of 
nature  being  then  particularly  great,  but  on  ac- 
count of  the  smaller  dimensions  of  the  wound  ne- 
cessary for  the  purposes  of  the  operation.  Another 
successful  amputation  at  the  hip  was  performed 
by  Mr.  Orton,  in  1826;  the  disease  commenced 
in  the  knee  ; but  terminated  in  extensive  disease  of 
the  thigh-bone,  large  abscesses,  and  dislocation  of 
the  knee,  the  leg  being  fixed  in  the  bent  position, 
and  drawn  under  the  thigh.  (See  Med.  Chir. 
Trans,  vol.  xiii.  p.  605.)  The  operation  has  also 
been  performed  with  a successful  result  by  Wede- 
meyer  and  Bryce. 

On  the  other  hand,  the  failures  of  this  operation 
are  numerous,  though  undertaken  by  surgeons  of 
reputation  and  ability.  Mr.  Guthrie,  Dr.  Emery, 
Mr.  Brownrigg,  Baron  Larrey,  Baron  Graefe, 
Sir  B.  Brodie,  Mr.  Carmichael  (Trans,  of  the 
Assoc.  Physicians,  vol.  iii.)  ; Drs.  Blick,  Emery, 
and  Cole;  Baron  Dupuytren ; MM.  Gensoul, 
Clot,  Roux,  Delpech,  Pelletan,  Dieflfenbach, 
Syme,  Velpeau,  and  Walther,  have  each  had  the 
mortification  of  losing  at  least  one  of  their  patients, 
after  this  very  severe  operation. 

A calculation  has  been  made,  that  the  propor- 
tion of  recoveries  has  been  six  in  twenty  oper- 
ations. At  all  events,  it  appears,  that,  in  the  course 
of  ten  years,  nearly  twenty  well-authenticated  in- 
stances of  recovery,  after  this  severe  operation, 
have  occurred.  (Seel  Velpeau,  Nouv.  Elem.  de 
Med.  Oper.  t.  i.  p.  515.  Chelius,  Elandb.  der 
Chir.  b.  ii.  p.  763. ) 

No  one  can  expect,  however,  this  operation  not 
to  fail  in  a large  proportion  of  the  cases  in  which 
it  is  attempted  : this  must  always  happen,  let  it  be 
done  in  the  most  skilful  manner  possible.  Yet, 
as  there  are  unquestionably  some  descriptions  of 
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injury,  where  life  must  inevitably  be  lost  if  this 
proceeding  be  rejected,  and  experience  proves 
that  it  sometimes  answers,  an  important  consider- 
ation is,  what  cases  are  most  proper  for  it  1 Mere 
I am  decidedly  of  opinion,  with  Professor  Thom- 
son, that  the  examples  in  which  it  is  particularly 
called  for,  and  where  no  delay  should  be  suffered, 
are  those  in  which  the  head  or  neck  of  the  thigh- 
bone has  been  fractured  by  a musket-ball,  grape- 
shot,  or  small  piece  of  shell.  Eight  or  ten  such 
cases,  where  amputation  ought  to  have  been  done 
in  the  first  instance,  were  brought  in  waggons 
several  days  after  the  assault  on  Bergen-op-Zoom 
into  the  hospital  superintended  by  myself  at  Ou- 
denbosch,  and  not  one  of  these  patients  lived  ten 
days  after  their  removal.  In  the  whole  course  of 
my  professional  life,  I have  never  elsewhere  wit- 
nessed so  much  suffering,  or  suppuration  in  such 
profusion.  From  each  limb,  at  least  three  or  four 
pints  of  matter  were  discharged  daily.  Had  am- 
putation at  the  hip  been  performed  at  first,  some 
of  these  patients  might  possibly  have  been  saved  ; 
at  all  events,  I am  certain  that  it  was  their  only 
chance. 

Larrey  deems  the  operation  proper,  where  the 
thigh  has  been  shot  off  high  up,  or  where  the 
femur  and  soft  parts  near  the  hip  have  been 
broken,  and  extensively  lacerated  by  a cannon- 
ball or  pieces  of  shell.  IJere  the  operation  (though 
perhaps  the  only  chance)  must  almost  always  fail, 
because,  as  Professor  Thomson  observes,  these 
injuries  occasion  a shock  to  the  constitution,  of 
which  the  patient  mostly  sinks  either  immediately, 
or  in  a few  hours.  (Obs.  made  in  the  Mil.  Hosp. 
in  Belgium,  p.  274.)  The  truth  of  this  observation 
I saw  exemplified  at  Merxham,  near  Antwerp,  at 
the  bombardment  of  the  French  fleet  in  that  port ; 
a shell  burst  between  the  thighs  of  one  of  the 
guards  ; tore  and  lacerated  two-thirds  of  the  thick- 
ness of  the  upper  part  of  the  right  thigh ; broke 
the  ascending  ramus  of  the  ischium ; lacerated  the 
perineum  and  scrotum  ; and  fractured  the  higher 
part  of  the  femur.  There  was  no  hemorrhage  of 
consequence ; but  the  exposed  lacerated  surface 
of  the  soft  parts  was  immense,  and  the  unfortunate 
soldier,  who  lay  with  his  hairs  standing  erect,  and 
bereft  of  his  intellectual  faculties,  sunk  in  the 
course  of  a quarter  of  an  hour  into  a state  of  in- 
sensibility, and  was  quite  dead  in  twenty  minutes. 
However,  there  are  numerous  cases,  in  which  the 
patients,  after  dreadful  injuries  of  the  upper  part 
of  the  thigh,  are  less  depressed  and  overcome,  and 
live  several  weeks ; facts  clearly  proving,  that  the 
operation  ought  to  be  attempted.  Many  instances 
ot  this  kind  are  related  by  Mr.  Guthrie.  (On 
Gunshot  Wounds,  p.  134,  &c.)  Bad  and  in- 
curable disease  of  the  upper  part  of  the  fernur  (not 
the  scrofulous  hip,  nor  any  other  example  in  which 
the  pelvis  is  affected)  may  also  require  the  per- 
formance of  amputation  at  the  hip  joint,  as  was 
recently  illustrated  in  the  practice  of  Mr.  Syme, 
and  in  that  of  Sir  Astley  Cooper.  The  case  in 
which  Mr.  Carmichael  amputated  at  the  hip  was 
what  is  termed  an  osteo-sarcoma:  the  patient,  a 
girl,  nineteen  years  of  age,  died  on  the  fifth  day. 
(See  Trans,  of  the  King’s  and  Queen’s  College  of 
Physicians, Ireland,  vol.ii.p.357,  &C.;  and  vol. iii. 
p.  158.)  Dr.  Mott’s  case  was  one  of  fracture 
of  the  upper  part  of  the  femur,  ending  in  disease 
of  the  bone  and  extensive  abscesses.  The  disease 
for  which  Delpech  operated  was  necrosis  of  the 
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thigh-bone.  The  propriety  of  the  operation 
desperate  cases  is  now  perfectly  established. 

Thus,  as  M.  Velpeau  observes,  a comminuted 
fracture,  an  osteo-sarcoma,  a spina-ventosa,  any 
incurable  disease  of  the  femur  extending  above  its 
shaft ; gangrene ; in  short,  any  disease  reaching 
to  the  vicinity  of  the  hip,  and  so  serious  as  to 
require  the  removal  of  the  limb,  are  cases  for  am- 
putation at  this  joint,  provided  the  acetabulum 
and  the  bones  of  the  pelvis  be  unaffected.  It  is 
indispensable  for  gunshot  wounds  of  the  upper 
third  of  the  thigh,  combined  with  fracture.  (See 
Nouv.  Eldm.  de  Med.  Opdr.  t.  i.  p.516.)  It  was 
performed  by  Mr.  Mayo  for  a neuralgic  affection 
of  a thigh  stump. 

Amputation  at  the  Shoulder-joint. 

The  head  of  the  humerus  represents  nearly  the 
half  of  a sphere,  scarcely  one-third  of  which  is  re- 
ceived by  the  glenoid  cavity  of  the  scapula,  the 
rest  being  contained  in  the  exceedingly  loose  cap- 
sule of  this  articulation.  The  articular  surfaces 
are  held  together  principally  by  the  deltoid,  supra- 
spinatus  and  infra-spinatus,  teres  minor,  and  sub- 
scapularis  muscles.  The  joint  is  also  very  much 
strengthened  by  the  tendon  of  the  long  head  of  the 
biceps,  and  by  the  accessory  ligament  extending 
from  the  acromion  to  the  upper  part  of  the  hu- 
merus. Above  the  articulation  is  a kind  of  osseo- 
fibrous  arch,  formed  by  the  acromion,  the  coracoid 
process,  and  the  ligament  stretched  between  them. 
This  arch  projects  more  than  an  inch  in  front 
of  the  glenoid  cavity,  and  descends  further  in  the 
direction  backwards  than  in  that  forwards.  (See 
J.  F.  Malgaigne,  Manuel  de  Med.  Oyer.,  p.  328.) 
If  we  examine  the  anatomy  of  the  shoulder,  from 
above  downwards,  we  first  meet  with  the  deltoid 
muscle,  covered  by  the  integuments,  some  fibres 
of  the  platysma,  and  a very  thin  fascia.  Then  we 
come  to  a loose  cellular  tissue,  the  tendons  of  the 
supra-spinatus,  infra-spinatus,  subscapularis,  and 
teres  minor,  the  accessory  ligament  and  fibrous 
capsule,  and  the  tendon  of  the  long  head  of  the 
biceps.  Lower  down  we  arrive  at  the  scapular 
portion  of  the  triceps ; and  then  the  brachial 
plexus  of  nerves,  the  axillary  vessels  ; and,  under 
the  skin,  the  pectoralis  major,  the  latissimus  dorsi, 
and  the  teres  major.  The  apex  of  the  acromion  is 
very  perceptible  just  above  the  cushion  of  the 
shoulder,  as  well  as  the  coracoid  process  more  to- 
wards the  chest.  Between  these  bony  points  is 
situated  a triangular  interval,  useful  to  be  recol- 
lected by  the  practical  surgeon,  bounded  outwards 
and  downwards  by  the  head  of  the  humerus  5 above 
by  the  clavicle  and  acromion,  or  rather  by  the 
coraco-acromial  ligament ; and  inwardly  by  the 
coracoid  process  itself.  This  is  the  place  where 
the  joint  may  be  at  once  cut  into,  without  any  im- 
pediment from  the  bones ; and  it  is  on  the  know- 
ledge of  this  fact,  that  Lisfranc  proposed  one  of 
his  methods  of  amputating  at  the  shoulder.  When 
the  posterior  border  of  the  axilla  is  reflected  to- 
wards the  scapula,  as  Velpeau  observes,  the  knife 
may  be  made  to  pass  below  the  acromion,  into 
the  superior  and  external  part  of  the  joint.  In 
some  persons  the  acromion  is  much  more  promi- 
nent than  in  others  ; and  occasionally  it  is  consi- 
derably depressed,  so  that  its  humeral  aspect  forms 
a deep  concavity.  In  childhood,  it  is  cartilaginous ; 
and  Velpeau  found  it  in  two  adult  bodies  separable 
by  a very  slight  effort,  as  an  epiphysis  from  the 


spine  of  the  scapula.  ( Velpeau , Nouv.  Eldm.  t.  i. 
p.  428.)  The  course  of  the  circumflex  arteries, 
that  of  the  circumflex  nerve  ; the  situation  of  the 
accessory  ligament  extended  from  the  acromion  to 
thehumerus;  and,  in  particular,  the  origin  and  track 
of  the  tendon  of  the  long  head  of  the  biceps,  be- 
tween the  fibrous  capsule  and  the  synovial  mem- 
brane into  the  bicipital  groove  of  the  humerus  ; 
the  mode  in  which  the  capsule  is  attached  to  the 
humerus  just  below  its  anatomical  neck  ; the  very 
open  angle  formed  by  the  junction  of  the  head 
with  the  shaft  of  the  bone  ; and  the  circular  shape 
of  its  head,  requiring  an  incision  of  corresponding 
figure  for  the  prompt  division  of  the  fibrous  capsule, 

■ — are  all  interesting  points  of  surgical  anatomy, 
without  a due  knowledge  of  which  a surgeon  cannot 
amputate  at  the  shoulder  with  skill  and  judgment. 

The  principal  methods  of  amputating  at  the 
shoulder  are  comprised  under  four  varieties : 
1st,  the  operation  with  one  flap;  2d,  with  two 
flaps  ; 3d,  by  the  oval  method  ( Scoutteten ) ; 
4th,  by  a circular  incision  ( Alanson , Sanson , 
&c.)  Here  one  fact  merits  particular  attention, 
namely,  that  no  mode  of  amputating  at  the 
shoulder  can  be  exclusively  employed  in  all  the 
cases  requiring  the  operation,  because  the  soft 
parts  around  the  joint  are  frequently  destroyed,  or 
very  much  injured,  to  a greater  or  lesser  extent, 
so  that  the  surgeon  is  obliged  to  save  skin  and 
muscles  wherever  he  can  find  them.  On  this 
point,  Dupuytren  fully  agrees  with  the  surgeons  of 
the  British  army. 

Whether  the  operation  done  by  Laroque,  in 
1686,  was  truly  an  amputation,  at  the  shoulder 
joint,  or  merely  the  separation  of  a gangrenous  limb 
by  a natural  process,  and  a little  assistance  of  the 
surgeon,  may  admit  of  dispute.  I believe  that  H. 
F.  Le  Dran  performed  the  first  operation  of  this 
kind,  of  which  the  particulars  are  clearly  recorded. 
It  was  in  a case  of  caries  and  exostosis,  reaching 
from  the  middle  to  the  neck  of  the  humerus.  Le 
Dran  began  with  rendering  himself  master  of  the 
bleeding,  for  which  purpose  he  introduced  a straight 
needle,  and  a strong  ligature  under  the  artery. 
This  was  passed  from  the  front  to  the  back  part 
of  the  arm,  as  closely  to  the  axilla  and  bone  as 
possible.  The  ligature,  then,  including  the  vessels, 
the  flesh  surrounding  them,  and  the  skin  covering 
them,  was  tightened  over  a compress.  Le  Dran, 
with  a straight  narrow  knife,  then  made  a trans- 
verse incision  through  the  skin  and  deltoid  muscle 
down  to  the  joint,  and  through  the  ligament  sur- 
rounding the  head  of  the  humerus.  An  assistant 
now  raised  the  arm,  and  dislocated  the  head  of  the 
bone  from  the  cavity  of  the  scapula.  This  al- 
lowed the  knife  to  be  passed  with  ease  between  the 
bone  and  the  flesh.  Le  Dran  then  carried  the  knife 
downward,  keeping  its  edge  always  somewhat 
inclined  towards  the  bone.  In  this  manner  he  gra- 
dually cut  through  all  the  parts,  as  far  as  a little 
below  the  ligature.  As  there  was  a large  flap,  Le 
Dran  made  a second  ligature  with  a curved  needle, 
which  ligature  included  a great  deal  of  flesh,  the 
redundant  portion  of  which  was  cut  off  together 
with  the  first  ligature,  which  had  become  useless. 
The  cure  was  completed  in  about  ten  weeks. 
( Obs . de  Chir.  t.  i.  p.  315.  Paris,  1731  ; and 
Trait  t des  Oper.  p.  365.)  Le  Dran  (the  son), 
who  published  this  memorable  case,  does  not  state 
that  the  operation  was  a new  one  ; and  it  appears 
from  the  Recherches  Critiques  sur  VOrigine , tyc. 


AMPUTATION, 
in 


AMPUTATION. 


de  la  Chirurgie  en  France,  and  from  La  Faye’s 
notes  on  Dionis,  that  it  had  been  previously  prac- 
tised by  Morand,  the  father. 

Garengeot  thought  that  the  ligature  might  be 
applied  by  means  of  a curved  needle,  with  sharp 
edges ; and,  in  order  to  lessen  the  wound,  he  directs 
the  incision  to  begin  two  or  three  finger-breadths 
below  the  acromion,  across  the  deltoid  muscle,  so 
as  to  form  one  flap  ; then  a lower  one  was  made  in 
the  axilla  ; and  after  the  second  ligature  had  been 
applied,  the  two  flaps  were  brought  into  contact. 

( Trait 6 des  Oper.  de  Chir.  t.  iii.  p.  350.  ; M6m.de 
Acad . de  Chir.  t.  ii.  p.  261.) 

La  Faye  extended  the  improvements  further. 
After  placing  the  patient  in  a chair,  andbringing  the 
arm  into  a horizontal  position,  he  made  a trans- 
verse incision  in  the  deltoid  muscle  down  to  the 
bone,  four  finger-breadths  below  the  acromion. 
Two  other  incisions,  one  in  front  and  the  other 
behind,  descended  perpendicularly  to  this  first, 
and  made  a large  flap  of  the  figure  of  a trapezium, 
which  was  detached,  and  turned  up  towards  the 
top  of  the  shoulder.  The  two  heads  of  the  biceps, 
the  tendons  of  the  supra-spinatus,  infra-spinatus, 
teres  minor  and  subscapularis,  and  the  capsular 
ligament,  were  next  divided.  Now,  when  the 
assistant,  who  held  the  lower  part  of  the  limb, 
made  the  bone  describe  the  motion  of  a lever,  up- 
ward, the  head  of  the  bone  was  easily  dislocated. 
La  Faye  next  carried  his  incision  downward,  along 
the  inner  part  of  the  arm,  until  he  was  able  to 
feel  the  vessels,  which  he  tied  as  near  the  axilla 
as  possible.  The  separation  of  the  limb  was  then 
completed,  a finger’s  breadth  below  the  ligature. 
1 he  flap  was  then  brought  down  over  the  glenoid 
cavity,  and  the  wound  dressed.  (See  Nouvelle 
Methode  pour  faire  l’ Operation  de  V Amputation 
dans  l’ Articulation  du  Bras  avec  VOmoplate , par 
M.  La  Faye,  in  Mem.  de  l’ Acad,  de  Chirurgie, 
t.  v.  p.  195.  ed.  in  12mo.)  With  respect  to  La 
Faye,  it  is  curious  to  remark  a coincidence  be- 
tween him  and  Larrey : the  latter,  though  gene- 
rally adverse  to  the  attempt  of  uniting  stumps  by 
the  first  intention,  is  an  advocate  for  this  practice 
after  hip-joint  amputation  ; so  La  Faye,  who  was 
fearful  of  laying  down  the  flap  after  amputation  of 
the  leg,  had  no  such  apprehension  at  the  shoulder. 

La  Faye’s  method  is  yet  regarded  as  one  of  the 
most  approved,  where  the  state  of  the  soft  parts 
will  admit  of  it.  But  it  is  absurd  to  think  of  ap- 
plying any  one  plan  to  all  the  various  states  in 
winch  the  injured  or  diseased  limb  may  present 
itself.  It  is  advised  by  Larrey  himself,  when  a 
wound  extends  through  the  upper  part  of  the  arm, 
breaking  the  bone,  and  injuring  the  soft  parts. 
Here,  says  he,  it  would  be  impossible  to  form  an 
anterior  and  a posterior  flap,  because  the  soft  parts  in 
these  situations  have  been  destroyed.  On  the  con- 
trary, when  the  deltoid  is  shot  away,  La  Faye’s  plan 
is  inadmissible.  (Mem.  de  Chir.  Mil.  t.  ii.  p.  167.) 

The  advantages  of  La  Faye’s  plan  are  obvious. 
As  only  one  ligature  was  applied,  the  patient  was 
saved  a great  deal  of  pain  ; the  flap  connected 
with  the  acromion  was  capable  of  covering  the 
whole  surface  of  the  wound,  and  was  more  easily 
applied  and  kept  on  the  stump  than  the  lowermost 
of  the  two  flaps  which  Garengeot  recommended  ; 
and  the  discharge  found  a ready  outlet  downwards. 

In  1774,  Alanson  amputated  at  the  shoulder- 
joint,  as  follows  : The  subclavian  artery  was  com- 
pressed by  the  fingers  of  an  assistant.  An  incision 
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was  made  about  a hand’s  breadth  below  the  acro- 
mion, and  carried  through  the  integuments  all 
round  the  limb.  The  deltoid  and  posterior  muscles 
were  then  obliquely  divided  up  to  the  capsular 
ligament.  The  tendon  of  the  biceps,  and  the  cap- 
sular ligament  upon  the  anterior  and  posterior  part 
of  the  joint,  were  now  cut  through.  One  of  the 
circumflex  arteries,  which  bled  a good  deal,  was 
next  tied.  The  great  pectoral  muscle,  the  rest  of 
the  capsule,  and  all  the  other  parts,  except  the 
vessels  and  nerves,  were  then  divided;  but  pre- 
viously to  cutting  the  vessels,  a temporary  ligature 
was  put  round  them.  Thus  the  separation  of  the 
limb  was  completed.  The  mouths  of  the  vessels  were 
drawn  out  and  tied,  and  the  temporary  ligature 
taken  away.  Lastly,  the  sides  of  the  wound  were 
brought  together,  so  as  to  make  a transverse  line. 
Graefe,  seeming  not  to  recollect  that  amputation 
by  the  circular  incision,  directed  obliquely  upwards, 
had  been  practised  by  Alanson,  and  even  by  some 
surgeons  spoken  of  by  Garengeot,  mentions  it  as  a 
new  proposition.  In  one  case,  after  operating  in 
this  manner,  his  patient  was  quite  well  in  three 
weeks;  and,  with  the  particular  sort  of  knife 
which  he  uses,  and  which  is  broadest  towards  its 
point,  he  pretends  to  be  able  to  make  the  oblique 
incision  through  the  muscles  all  round  the  limb, 
with  one  sweep.  He  is  careful  to  make  pressure 
on  the  artery,  both  with  Mohrenheim’s  compressor 
applied  under  the  clavicle,  and  the  fingers  of  an 
assistant  above  it.  (See  Normen  fur  die  Abl. 
grosserer  Gliedm.  p.  110,  &c.)  In  proof  of  the 
possibility  of  making  the  oblique  incision  quite 
evenly  with  one  stroke  of  his  particular  knife,  he 
injected  a female  subject,  did  the  operation,  and 
caused  the  stump  to  be  drawn  from  nature.  (See 
Plate  2.  of  his  Work.)  M.  Cornuau  and  M.  Vel- 
peau have  also  suggested  modifications  of  circular 
amputation  at  the  shoulder.  In  the  method  of  the 
former,  the  integuments,  being  drawn  up  by  an  as- 
sistant, are  divided  four  inches  below  the  acromion, 
and  the  muscles  next  cut  through  transversely  by 
one  stroke  of  the  knife,  from  the  coraco-brachialis 
to  the  tendon  of  the  teres  major.  The  muscles  are 
then  raised,  the  joint  opened,  the  knife  passed 
through  it  from  above  downwards,  close  to  the 
neck  of  the  humerus,  and  a second  transverse  in- 
cision made,  which  joins  the  extremities  of  the 
first,  divides  the  artery,  and  leaves  a circular 
wound.  This  would  not  be  a disadvantageous 
method,  were  the  soft  parts  all  tolerably  sound. 

M.  Velpeau  informs  us,  that  he  has  tried  on  the 
dead  subject  every  variety  of  the  circular  method, 
and  he  believes  that  no  other  plan  is  more  expe- 
ditious, or  leaves  a more  regular  wound,  or  one 
more  disposed  to  union  by  the  first  intention. 
He  prefers  dissecting  up,  and  reflecting  the  integu- 
ments for  two  inches,  without  meddling  with  the 
artery;  and  then  cutting  the  muscles  in  M.  Cor- 
nuau’s  way,  as  close  as  possible  to  the  joint, 
through  which  the  knife  is  to  be  carried;  and 
finally,  the  triceps  divided,  together  with  the  ar- 
tery, which  is  first  to  be  taken  hold  of  by  at;  as- 
sistant. (See  Velpeau,  Nouv.  Elem.  t.  i.  p.  430.) 

In  1760,  P.  H.  Dahl  published  at  Gottingen  a 
dissertation  on  amputation  at  the  shoulder.  In 
this  tract  a tourniquet  was  proposed,  the  pad  of 
which  was  calculated  to  press  upon  the  subclavian 
artery  under  the  clavicle,  andenabled  the  operator 
to  dispense  with  tying  the  vessels  in  the  first  in- 
stance. Camper  had  observed,  that  if  the  scapula 
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w&re  pushed  backward,  and  the  axillary  artery  and  biceps  are  to  be  divided  ; and  as  soon  as  the 
pressed  with  the  finger  between  the  clavicle,  cora-  head  of  the  bone  is  out  of  the  glenoid  cavity,  the 


coid  process,  and  great  pectoral  muscle,  the  pulse 
at  the  wrist  might  be  instantly  stopped. 

Dahl’s  tourniquet  was  obviously  constructed,  in 
consequence  of  what  Camper  had  observed.  It  is 
made  of  a curved  elastic  plate  of  steel,  to  the  short- 
est end  of  which  a pad  is  attached,  capable  of  pro- 
jecting further  by  means  of  a screw.  The  instru- 
ment embraces  the  shoulder  from  behind  forward, 
while  the  pad  presses  on  the  hollow  under  the  cla- 
vicle, between  the  margins  of  the  deltoid  and  pec- 
toral muscles.  The  long  extremity  of  the  steel 
plate,  which  descends  behind  the  shoulder,  is  fixed 
to  the  body  by  a sort  of  belt.  The  pad  is  de- 
pressed until  the  pulsation  of  the  axillary  artery  is 
stopped. 

Further  experience  has  proved,  however,  that 
this  tourniquet  may  be  dispensed  with,  and  the 
flow  of  blood  in  the  axillary  artery  commanded, 
by  properly  compressing  this  vessel  with  the  end 
of  a key  covered  with  soft  materials,  or  even  with  the 
fingers  alone,  as  some  operators  prefer,  at  the  place 
where  the  vessel  emerges  from  between  the  scaleni 
muscles,  above  the  middle  part  of  the  clavicle. 
Thus  the  artery  is  pressed  between  the  pad  or  fin- 
gers and  the  first  rib,  across  which  it  runs.  In 
certain  plans  of  operation  hereafter  to  be  described, 
all  compression  of  the  artery,  either  above  or  below 
the  clavicle,  is  dispensed  with. 

Some  practitioners,  forgetful  of  the  horizontal 
posture  in  which  the  patient  is  usually  placed  after 
the  operation,  have  feared  that,  in  La  Faye’s  me- 
thod, the  lower  flap  may  sometimes  confine  the 
discharge.  In  order  to  avoid  this  inconvenience, 
Desault  recommended  the  formation  of  two  flaps, 
one  of  which  was  anterior,  the  other  posterior. 
The  axillary  artery  was  compressed  from  above  the 
clavicle,  at  its  coming  out  from  between  the  scaleni 
muscles,  whilst  the  integuments  and  flesh  of  the 
upper  and  internal  part  of  the  arm  were  pushed 
away  from  the  humerus.  A knife  was  plunged 
between  these  and  the  other  soft  parts  behind,  to 
make  the  anterior  flap.  The  arm  being  inclined 
backward  and  outward,  the  humeral  artery  was 
tied,  the  articulation  opened,  and  the  head  of  the 
bone  dislocated.  The  knife  was  then  carried 
downward  and  backward,  so  as  to  form  the  poste- 
rior flap,  the  incisions  meeting  in  the  axilla.  (See 
Sabatier , Mdd.  Oper . t.iii.  p,  393 — -399.-  ed.  2.) 

Larrey,  who  had  frequent  opportunities  of  am- 
putating at  the  shoulder-joint,  aimed  at  the  same 
object  which  Desault  did ; but,  in  his  earlier  opera- 
tions, he  was  in  the  habit  of  beginning  with  the 
formation  of  the  external  or  posterior  flap,  for  the 
following  reason  : by  proceeding  in  this  way,  the 
surgeon  can  tie  the  humeral  artery  more  safely, 
because  the  ligature  is  applied  after  the  operation 
is  entirely  finished,  and  consequently  at  a time 
when  there  is  nothing  to  be  attended  to  but  the 
hemorrhage.  Thus,  the  patient  being  placed  on 
a stool,  and  well  supported,  the  arm  is  iO  be  raised 
from  the  side,  and  the  axillary  artery  compressed 
from  above  the  clavicle.  The  integuments  and 
other  soft  parts  of  the  upper  and  outer  portion  of 
the  arm  are  then  to  be  pushed  away  from  the  hu- 
merus, and  the  external  flap  formed.  It  is  now 
Very  easy  to  cut  the  tendons  of  the  infra-spinatus 
and  teres  minor,  and  open  the  outside  of  the  joint. 
Thedimb  is  to  be  carried  inward,  and  luxated 
backward,  The  tendons  of  the  supra-spinatus 


knife  is  to  be  carried  along  the  internal  part  of  the 
head  and  neck  of  the  humerus,  with  its  edge  close 
to  the  bone.  An  internal  flap,  equal  to  the  exter- 
nal one,  is  to  be  formed,  consisting  of  a portion  of 
the  deltoid,  great  pectoral,  biceps,  and  coraco- 
brachialis  muscles,  and  including  the  brachial 
vessels  and  nerves.  The  artery  is  to  be  taken 
hold  of  with  a pair  of  forceps,  and  tied.  Any 
other  vessels,  which  require  a ligature,  are  also  now 
to  be  secured.  Larrey  puts  charpie  betwixt  the 
flaps,  and  brings  them  towards  each  other  by  the 
usual  means.  (See  Mem.  de  Chir.  Militaire,  t.  ii. 
p.  170.)  Of  this  method  of  putting  charpie  to  pre- 
vent union  by  the  first  intention,  I entertain  the 
most  unfavourable  opinion. 

When  Larrey  published  his  campaign  in  Egypt, 
he  had  operated  in  this  way  on  nineteen  patients, 
thirteen  of  whom  recovered.  But,  at  a subsequent 
period,  he  and  his  colleagues  had  amputated  at 
the  shoulder,  in  the  above  manner,  in  upwards  of 
a hundred  cases,  more  than  ninety  of  which  re- 
covered. (Mdm.  de  Chir.  Mil.  t.  iv.  p.  432.  8vo. 
Paris,  1817.) 

In  his  latter  operations,  he  adopted  the  inno- 
vation of  first  making  a longitudinal  incision  from 
the  acromion  to  about  an  inch  below  the  neck  of 
the  humerus,  down  to  the  bone,  so  as  to  divide 
the  fleshy  part  of  the  deltoid  into  two  even  parts. 
This  cut,  he  says,  facilitates  and  renders  more 
exact  the  rest  of  the  operation.  From  this  wound, 
the  incisions  for  the  flaps  are  continued.  Having 
made  the  foregoing  incision,  “ I direct  an  assistant 
to  draw  up  the  skin  of  the  arm  towards  the 
shoulder,  and  I form  the  anterior  and  posterior 
flaps  by  two  oblique  strokes  of  the  knife  made 
from  within  outwards  and  downwards,  so  as  to 
cut  through  the  tendons  of  the  pectoralis  major 
and  latissimus  dorsi.  There  is  no  risk  of  injuring 
the  axillary  vessels,  as  they  are  out  of  the  reach 
of  the  point  of  the  knife.  The  cellular  connections 
of  these  two  flaps  are  to  be  divided,  and  the  flaps 
themselves  raised  by  an  assistant,  who,  at  the 
same  time,  is  to  compress  the  two  divided  cir- 
cumflex arteries.  The  whole  joint  is  now  ex- 
posed. By  a third  sweep  of  the  knife,  carried 
circularly  over  the  head  of  the  humerus,  the  cap- 
sule and  tendons  running  near  the  articulation 
are  cut  ; and  the  head  of  the  bone  being  inclined 
a little  outwards,  the  knife  is  to  be  carried  along 
its  posterior  part,  in  order  to  finish  the  section  of 
the  tendinous  and  ligamentous  attachments  in 
that  direction.  The  assistant  now  applies  his 
forefingers  over  the  brachial  plexus,  for  the  pur- 
pose of  compressing  the  artery,  and  commanding 
the  current  of  blood  through  it.  Lastly,  the  edge 
of  the  knife  is  turned  backwards,  and  the  whole 
fasciculus  of  axillary  vessels  is  cut  through,  on  a 
level  with  the  lower  angles  of  the  two  flaps,  and 
in  front  of  the  assistant’s  fingers.  The  patient 
does  not  lose  a drop  of  blood  ; and  ere  the  com- 
pression is  remitted,  the  extremity  of  the  axillary 
artery  is  readily  seen,  taken  up  with  a pair  of  for- 
ceps, and  tied.  The  circumflex  arteries  are  next 
secured,  which  completes  the  operation.”  (Mdm. 
de  Chir.  Mil.  t.  iv.  p.  428.  Paris,  1817.)  In 
addition  to  these  important  deviations  from  his 
earlier  method,  he  subsequently  preferred  bringing 
the  flaps  together  with  two  or  three  straps  of  adhe- 
sive plaster,  and  interposed  no  charpie.  P.  429.) 
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It  should  be  observed,  also,  that  he  lays  no  stress 
on  first  making  the  outer  flap,  though,  from  the 
description,  it  does  not  exactly  appear  which  flap 
he  now  begins  with.  He  has  changed,  likewise, 
on  another  point  of  importance ; viz.  instead  of 
preferring  La  Faye’s  plan,  in  certain  examples 
already  specified,  he  affirms,  that  the  above  de- 
scribed way  of  operating  is  applicable  to  almost 
every  case  met  with  in  military  practice.  First, 
because  all  gunshot  wounds,  generally,  which 
mutilate  the  arm,  so  as  to  create  the  necessity  for 
the  operation,  partly  or  entirely  destroy  the  centre 
of  the  deltoid,  while  there  is  always  enough  flesh 
left  at  the  sides  for  making  the  two  flaps.  Se- 
condly, because,  in  the  very  rare  instances  where 
the  lateral  parts  of  the  shoulder  are  destroyed,  and 
the  middle  untouched,  no  advantage  would  be 
gained  by  operating  in  La  Faye’s  manner,  as 
Larrey  conceives  that  the  detached  flap  would 
slough,  or  become,  as  he  terms  it,  disorganized. 
He  now  prefers  dividing  the  middle  piece  of  flesh, 
and  giving  the  flaps  the  same  shape  as  if  they 
were  uninjured.  He  even  asserts,  that  the  opera- 
tion, done  without  any  flaps  at  all,  answers  better 
than  any  method,  in  which  the  surgeon  preserves 
flaps  not  naturally  intended  for  the  part.  Thus, 
when  all  the  flesh  of  the  shoulder  has  been  shot 
away,  he  has  seen  surgeons  cover  the  glenoid 
cavity  with  a flap  saved  from  the  soft  parts  of  the 
axilla  ; but  such  flaps  invariably  sloughed,  hemor- 
rhages ensued,  and  the  patients  died.  (P.  430, 
431.)  Some  of  these  latter  observations  are, 
clearly  enough,  the  result  of  great  partiality  to  a 
particular  method  of  operating  ; because  who  can 
doubt,  when  the  lateral  parts  of  the  shoulder  are 
injured,  as  they  frequently  are  (and  not  very 
rarely,  as  Larrey  asserts),  by  the  passage  of  a 
musket-ball  through  the  shoulder,  from  before 
backwards,  that  the  right  method  is  that  of  La 
Faye;  or  the  same  operation,  with  the  slight  dif 
ference  of  making  the  flap  of  a semicircular  shape  1 
It  was  for  cases  of  this  description  that  Mr.  Col- 
lier and  the  author  of  this  Dictionary  operated  after 
La  Faye’s  plan,  with  perfect  success,  after  the  battle 
of  W aterloo ; and  a poor  fellow  of  the  rifle  brigade, 
who  was  brought  in  too  late  for  operation,  and 
died  of  sloughing,  had  his  shoulder  injured  in  the 
same  way,  the  middle  of  the  deltoid  being  un- 
touched, and  shot-holes  existing  behind,  and  in 
front  of,  the  articulation.  But,  if  it  required  any 
further  arguments  to  prove  that  Larrey  is  wrong 
in  wishing  to  extend  his,  or  rather  Desault’s  method, 
to  all  cases,  I might  criticise  his  assertions  about 
the  sloughing  of  the  flap,  when  it  is  not  cut  into 
two  portions,  and  its  preservation  by  the  singular 
expedient  of  making  a division  of  it,  and,  of  course, 
injuring  it  still  more,  than  it  may  have  been  injured 
underneath  by  the  bullet.  The  cases,  however, 
which  have  fallen  under  my  own  personal  obser- 
vation, and  numerous  others  on  record,  furnish  an 
adequate  proof,  that,  excellent  as  Larrey’s  method 
is  for  many  cases,  La  Faye’s  answers  very  well  in 
others.  Thus,  in  an  example  where  a Prussian 
hussar  had  had  his  arm  amputated,  and  a projec- 
tion of  the  bone  took  place,  to  the  extent  ol  three 
inches,  with  hospital  gangrene  commencing  in 
the  stump,  Klein  felt  obliged  to  remove  the  limb 
at  the  shoulder.  He  operated  in  La  I aye’s  man- 
ner ; the  separation  was  finished  in  one  minute ; 
and,  on  the  eighteenth  day,  the  stump  was  perfectly 
healed.  (See  Practische  Ansichte  Chir.  Oper.  h.  i. 


p.  1- — 10.  4to.  Stuttgart,  1816.)  The  same  practi- 
tioner had  five  other  secondary  amputations  of 
the  same  kind  ; but  one  patient  was  afterwards 
carried  off  by  hemorrhage,  and  another  by  hospital 
gangrene.  Klein,  however,  in  common  with  the 
majority  of  army  surgeons,  considers  the  idea  of 
applying  any  one  plan  of  operating  to  different 
cases  totally  absurd.  (P.  12.)  After  the  storming 
of  St.  Sebastian’s,  nine  shoulder-joint  amputations 
were  done  with  success  ; seven  of  them  by  raising 
the  deltoid  as  a flap.  (See  Guthrie  on  Gunshot 
Wounds,  p.  108.) 

After  the  battle  of  Waterloo,  I adopted  La  Faye’s 
plan  ; but  with  this  difference,  that  I did  not  cut 
the  brachial  artery  till  I had  made  the  last  stroke 
of  the  knife,  which  separated  the  limb,  and  conse- 
quently I did  not  tie  that  vessel  till  the  time  when 
I had  nothing  but  the  hemorrhage  to  occupy  my 
attention.  The  circumflex  arteries  I tied  as  soon 
as  the  external  flap  was  made.  The  modification 
of  thrusting  a knife  under  the  deltoid,  quite  across 
the  shoulder,  and  making  the  flap  by  cutting  down- 
wards, until  the  instrument  comes  out  again  through 
the  skin,  has  the  recommendation  of  quickness,  and 
the  sanction  of  many  good  operators  (Klein, 
Lisfranc,  Dupuytren,  &c.).  An  excellent  litho- 
graphic plate  illustrative  of  this  last  method,  is 
given  by  Maingault,  pi.  4.  fig.  17.  (See  Mtd. 
Operat.  p.  24.  fol.  Paris,  1812.) 

When  the  state  of  the  integuments  will  permit 
the  choice,  Mr.  Guthrie  thinks  their  preservation 
best  effected  by  Larrey’s  first  method  ; but  he 
particularly  insists  upon  the  advantage  of  raising 
the  shattered  arm,  or  stump,  to  nearly  a right 
angle  with  the  body,  before  the  operation  begins, 
and  even  before  the  assistant  makes  pressure  on 
the  subclavian  artery,  as  some  change  in  the  mode 
of  accomplishing  the  latter  object  might  be  ren- 
dered necessary  by  elevating  the  limb  during  the 
operation  itself.  Mr.  Guthrie  commences  the 
first  incision  immediately  below  the  acromion, 
and,  with  a gentle  curve,  extends  it  downwards 
and  inwards,  through  the  integuments  only,  a little 
below  the  anterior  fold  of  the  armpit.  The  second 
incision  outwards  is  made  after  the  same  manner ; 
but  is  carried  rather  further  down,  so  as  to  expose 
the  long  head  of  the  triceps  at  the  under  edge  of' 
the  deltoid.  The  third  incision,  commencing  at 
the  same  spot  as  the  first,  but  following  the  mar- 
gin of  the  retracted  skin,  divides  the  deltoid  on  that 
side  down  to  the  bone,  and  exposes  the  insertion 
of  the  pectoralis  major,  which  must  be  cut  through. 
This  flap  is  now  to  be  raised,  so  as  to  expose  the 
head  of  the  bone.  The  fourth  incision  outwards 
divides  the  deltoid  muscle  down  to  the  bone,  when 
the  posterior  flap  is  to  be  well  turned  back,  so  as 
to  bring  into  view  the  teres  minor  and  infra-spi- 
natus  passing  from  the  scapula  to  the  great 
tuberosity  of  the  humerus.  The  outer  and  inner 
flap  being  now  raised,  the  head  of  the  bone  may 
be  rolled  a little  outwards,  the  teres  minor  and 
infra-spin atus  cut,  and  an  opening  made  into  the 
joint.  The  capsular  ligament,  supra-spinatus, 
and  long  head  of  the  biceps  are  then  divided. 
The  inner  side  of  the  capsule  is  now  cut  through, 
together  with  the  subscapularis  muscle,  as  it  ap- 
proaches its  insertion  into  the  lesser  tuberosity  of 
the  humerus.  The  long  head  of  the  triceps  is 
next  divided  ; and,  lastly,  with  one  sweep  of  the 
knife,  the  rest  of  the  soft  parts  are  cut,  together 
with  the  axillary  artery,  veins,  and  nerve.  (On 
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Gunshot  Wounds,  p.  274 — 276.)  Larrey,  in  his 
latest  method,  takes  no  measures  in  the  first  stage 
of  the  operation  for  commanding  the  flow  of  blood, 
as  the  assistant  merely  presses  the  axillary  artery 
between  his  fingers  just  before  it  is  divided. 

Some  of  the  modern  Trench  surgeons  were 
earlier  than  Larrey  in  dispensing  with  the  com- 
pression of  the  axillary  artery,  and  following  a 
method  which  renders  it  unnecessary.  Richerand, 
for  instance,  describes  nearly  the  same  plan  as  that 
advised  by  La  Faye  ; but,  after  making  the  del- 
toid flap,  cutting  the  tendons,  and  dislocating  the 
bone,  he  dissects  down  close  to  the  inside  of  the 
humerus,  so  as  to  enable  an  intelligent  assistant 
to  put  his  thumb  on  the  cut  surface  behind  the  ar- 
tery, which,  with  the  aid  of  the  fingers,  applied  to 
the  skin  of  the  axilla,  can  then  be  grasped  and 
compressed,  so  as  to  command  the  flow  of  blood 
through  the  vessel.  The  operator  now,  fearless  of 
hemorrhage,  completes  the  internal  or  inferior  flap. 
(Richerand,  Nosographie  Chir.  t.iv.  p.  509 — 511. 
edit.  4.) 

Baron  Dupuytren  had  two  methods.  In  one,  the 
arm  being  raised  and  held  at  a right  angle  with  the 
trunk,  Dupuytren  stood  at  the  inside  of  the  limb, 
with  one  hand  grasped  and  elevated  the  mass  of 
the  deltoid  muscle,  and  plunged  under  it  a two- 
edged  knife,  from  before  backward,  on  a level  with 
the  end  of  the  acromion.  Cutting  in  this  way  close 
to  the  head  of  the  humerus,  he  continued  the  inci- 
sion downward  between  this  bone  and  the  deltoid, 
and,  at  length  bringing  out  the  knife,  completed  the 
external  or  superior  flap.  The  rest  of  the  oper- 
ation did  not  essentially  differ  from  Richerand’s, 
except  that  Dupuytren  took  hold  of  the  lower  flap 
itself,  before  dividing  it,  and  compressed  the  artery, 
until  he  had  cut  through  it  and  tied  it. 

In  Dupuytren’s  second  method,  which  he  pre- 
ferred to  the  first,  whenever  the  state  of  the  soft 
parts  admitted  of  it,  he  formed  an  anterior  and  a 
posterior  flap.  The  arm  being  raised  to  a right  angle 
with  the  trunk,  the  heel  of  the  interosseous  knife, 
or  catling,  is  placed  below  and  a little  in  front  of 
the  acromion.  Thence,  the  operator  cuts  with  a 
firm  hand,  and  by  one  stroke,  all  the  soft  parts  at 
the  back  of  the  shoulder  down  to  the  posterior  border 
• of  the  axilla.  The  flap  being  raised,  exposes  the  back 
of  the  articulation.  The  elbow  is  now  carried  to 
the  front  of  the  chest,  so  as  to  make  the  head  of 
the  humerus  prominent,  and  the  tendons  and  cap- 
sule are  divided  upon  it.  The  bone  having  been 
disarticulated,  the  knife  is  carried  round  its  head 
from  behind  forwards,  is  conveyed  from  above 
downwards  along  the  anterior  surface  of  the  hu- 
merus, so  as  to  form  the  second  flap,  the  detach- 
ment of  which  is  completed  as  soon  as  an  assistant 
has  taken  hold  of  its  base,  and  compressed  the 
artery  included  in  it  between  his  finger  and  thumb. 
Unless  the  surgeon  were  an  ambidexter,  he  should 
stand  in  front  of  the  patient  in  operating  on  the 
left  shoulder,  and  commence  with  the  anterior 
flap.  Dupuytren  regarded  this  last  method  as 
particularly  advantageous.  The  two  flaps  extend 
in  the  direction  of  the  longest  diameter  of  the 
wound,  and  can  be  brought  together  with  exact- 
ness and  facility.  The  ligatures,  twisted  into  a 
single  cord,  and  brought  out  downwards,  form  a 
kind  oi  conductor  for  the  purulent  matter  out- 
ward. The  cicatrix  resulting  from  the  operation 
is  linear,  and  promptly  formed,  with  less  risk  of 
axillary  abscesses  than  after  the  other  method. 


The  operation  is  also  finished  in  less  time  than 
Larrey’s.  (See  Legons  Orates  de  Clin.  Chir.  t.  iv. 
p.  326.)  These  observations  are  subject  to  the 
consideration,  that,  when  the  patient  is  put  to 
bed  after  the  removal  of  the  arm  at  the  shoulder, 
the  most  depending  point  of  the  wound  may  be  in 
some  degree  regulated  by  the  position  in  wliich  he 
lies.  If  an  anterior  and  posterior  flap  were  formed, 
he  should  lie  with  his  chest  raised  forwards  ; if  a 
flap  had  been  formed  above,  and  the  line  of  the 
wound  were  transverse,  he  should  be  placed  with 
the  shoulder  less  elevated. 

Another  plan  of  amputating  at  the  shoulder  has 
been  proposed  by  Lisfranc.  Supposing  the  left 
extremity  is  to  be  removed,  the  patient  is  placed 
on  an  elevated  seat,  one  assistant  pressing  the  ar- 
tery against  the  first  rib,  whilst  another  draws  the 
arm  forwards ; the  operator,  standing  behind  the 
patient  with  a long-bladed  catling,  pierces  the 
integuments  on  the  inner  edge  of  the  latissimus 
dorsi  muscle,  opposite  the  middle  of  the  axilla, 
and  pushes  it  obliquely  upwards  and  forwards,  till 
its  point  strikes  against  the  under  surface  of  the 
acromion ; then,  by  raising  the  handle  of  the 
knife,  its  point  is  lowered,  and  protruded  just  in 
front  of  the  clavicle  at  its  junction  with  the  acro- 
mion. By  cutting  downwards  and  outwards,  he 
then  forms  a flap  from  the  superior  and  posterior 
part  of  the  arm,  including  the  whole  breadth  of  the 
deltoid  muscle,  and  a part  of  the  latissimus  dorsi. 
This  being  held  back  by  the  assistant,  the  joint  is 
cut  through  from  behind  forwards,  and  a corre- 
sponding flap  is  formed  by  cutting  downwards  and 
outwards,  between  the  muscles  and  bone,  on  the 
inner  side  of  the  arm.  When  the  operation  is  on 
the  right  side,  the  patient  should  be  seated  on  a low 
chair,  and  the  catling  thrust  from  above  down- 
wards, from  the  part  just  in  front  of  the  point 
where  the  clavicle  is  connected  with  the  acromion, 
the  surgeon  raising  his  hand  as  the  instrument  pro- 
ceeds downwards  and  backwards,  until  its  point 
has  come  out  at  the  inner  edge  of  the  latissimus 
dorsi,  when  the  flap  is  to  be  made,  and  the  opera- 
tion finished  as  above  directed.  (See  Averill’s 
Operative  Surgery,  p.  135.  Also  Lisfranc  de 
St.  Martin,  et  Champesme,  Nouveau  Proctdd 
Opdratoire  pour  V amputation  du  bras  dans  son 
articulation  scapulo-humerale.  Paris,  1815.) 

Speaking  of  this  mode  of  operating,  Richerand 
remarks,  “ En  J’employant,  on  parvient  a desar- 
ticuler  Thumerus,  et  a separer  le  bras,  en  aussi  peu 
temps  qu’on  met  un  habile  decoupeur  a detacher 
Taile  d’un  perdrix/’  (P.  514.) 

A plan,  long  ago  suggested  by  Pojet,  and  re- 
vived by  Dr.  Dorsey,  consisted  in  making  a per- 
pendicular incision  from  the  acromion  down  to  the 
insertion  of  the  deltoid  muscle  ; separating  the 
sides  of  the  wound,  in  order  to  divide  the  capsule 
and  tendons  ; dislocating  the  head  of  the  bone  ; 
passing  the  knife  between  it  and  the  soft  parts 
from  above  downwards,  and  cutting  through  the 
latter  with  one  sweep  of  the  instrument.  (See  Vel- 
peau, Nouv.  Eletn.  de  Med.  Op6r.  t.  i.  p.  435.) 

M.  Scoutteten’s  oval  method  is  done  on  the  left 
arm,  as  follows  : — The  surgeon  first  takes  hold  of 
the  middle  of  the  arm  with  his  left  hand,  and  raises 
it  four  or  five  inches  from  the  side.  With  his  right 
hand  he  then  applies  the  point  of  the  scalpel  im- 
mediately below  the  acromion,  and  passes  it  into 
the  flesh  until  it  touches  the  head  of  the  humerus. 
He  then  depresses  the  handle,  and  forms  the  first 
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incision,  which  extends  downwards  four  inches 
from  the  point  of  the  acromion,  and  divides  the 
posterior  third  of  the  deltoid,  and  the  greater  part 
of  the  fibres  of  the  long  portion  of  the  triceps 
down  to  the  bone.  The  second  incision  is  next 
commenced  with  the  point  of  the  knife  directed 
downwards  upon  the  inner  side  of  the  limb,  and 
in  front  of  the  biceps,  on  a level  with  the  place 
where  the  first  incision  ended.  The  wound  is  then 
extended  inwards  and  upwards  to  the  acromion, 
where  it  terminates  by  joining  the  first.  These  two 
wounds  form  a triangle,  which  partly  consists  of 
relinquished  integuments,  and  has  its  base  down- 
wards. 

In  order  to  find  the  joint  with  greater  ease,  the 
surgeon  may  now  detach  a little  of  the  deltoid  from 
the  bone.  An  assistant  can  also  keep  the  edges 
of  the  incision  asunder,  so  that  the  operator  may 
be  enabled  to  see  and  divide  the  capsular  ligament 
and  the  tendons  of  the  supra-spinatus,  infra-spi- 
natus,  and  teres  minor,  which  are  inserted  into 
the  greater  tubercle  of  the  humerus,  and  the  ten- 
don of  the  subscapularis,  which  is  inserted  into 
the  lesser  tubercle.  The  operator,  who  constantly 
keeps  hold  of  the  arm,  now  communicates  to  it 
some  rotatory  movements,  in  order  to  bring  the 
above  tendons,  one  after  another,  under  the  knife, 
and  divide  them  with  the  capsule.  Immediately 
the  capsule  and  tendons  have  been  cut  through, 
the  head  of  the  bone  readily  quits  its  socket.  The 
surgeon  luxates  the  bone  by  pushing  it  a little  up- 
wards, and,  at  the  same  moment,  inclining  the 
condyles  towards  the  side.  The  next  proceeding 
is  to  divide  the  flesh  on  the  inner  side  of  the  limb 
as  closely  as  possible  down  to  the  bone  ; but,  when 
the  knife  approaches  the  artery,  this  vessel  is  to  be 
taken  hold  of  and  compressed  by  an  assistant,  be- 
fore the  incision  is  completed.  In  this  way,  no 
hemorrhage  need  be  apprehended. 

When  it  is  the  right  limb,  the  only  difference  is, 
that  the  first  incision  is  made  at  the  inner  side  of 
the  arm,  and  extended  up  to  the  acromion.  Scout- 
teten  considers  a single  assistant  sufficient,  and 
compression  of  the  subclavian  artery  unnecessary, 
(iff.  Scouiteten,  La  Methode  Ovalaire,  ou  Nouvelle 
Methode  pour  amputer  dans  les  Articulations.  Paris, 
1827,  4to.) 

When  the  scapula  is  shattered,  of  course  the 
loose  fragments  should  be  taken  away  ; and,  if  the 
acromion  be  broken,  and  the  remnant  of  it  pointed 
and  irregular,  this  sharp  rough  portion  should  be 
sawn  off,  as  was  practised  long  ago  by  M.  Faure. 
(See  Mem.  del'’ Acad,  de  Chir.  t.  vi,  p.  114.)  In 
one  case,  indeed,  Larrey  found  it  necessary  to 
take  away  more  than  two  thirds  of  the  scapula, 
and  the  humeral  end  of  the  clavicle.  (Mem.  de 
Chir.  Mil.  t.  iv.  p.  432.)  Sawing  off  part  of  the 
acromion,  and  coracoid  process,  as  a general  rule, 
seems  to  me  quite  unnecessary  (see  Fraser  on  the 
Shoulder-joint  Operation,  8vo.  Lond.  1813)  and 
improper,  not  only  as  producing  delay,  but  wound- 
ing other  parts  which  should  not  be  at  all  dis- 
turbed. (See  Guthrie  on  Gunshot  Wounds,  p.  285, 
286,  &c.)  The  practice  of  scraping  away  the 
cartilage  of  the  glenoid  cavity,  except  when  it  is 
diseased,  is  not  of  greater  value. 

Amputation  at  the  shoulder  has  been  partly 
superseded  by  a preferable  operation,  even  in  cases 
in  which  it  would  formerly  have  been  deemed  in- 
dispensable ; such  as  considerable  gunshot  frac- 
tures of  the  head  of  the  humerus,  a caries  of 
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the  substance  of  this  part,  &c.  Boucher,  in  1753, 
proved  that  considerable  wounds,  extending  into 
the  shoulder-joint,  might  be  successfully  treated, 
by  extracting  the  fragments  and  splinters  of  bone. 
(M6m.  de  l’ Acad,  de  Chir.  t.  ii.  p.  287  et  461.) 
Instances  are  also  recorded,  in  which,  when  the 
head  and  neck  of  the  humerus  in  children  hacl 
been  totally  disunited  from  the  body  of  that  bone, 
a cure  was  accomplished  by  making  such  incisions 
as  allowed  the  portions  of  bone,  now  become  ex- 
traneous bodies,  to  be  taken  away.  The  earliest 
case  of  this  kind  on  record  is  that  in  which  M. 
Thomas,  a surgeon  at  Pezenas  in  Languedoc,  re- 
moved the  separated  head  of  the  humerus  in  1740, 
which,  in  a child  four  years  of  age,  presented 
itself  loose  in  an  incision,  which  had  been  pre-< 
viously  made  for  the  extraction  of  some  sequestra. 
The  particulars  may  be  read  in  Guthrie’s  valuable 
work.  (On  Gunshot  Wounds,  p.  215,  &c.)  Mr. 
White,  of  Manchester,  proceeded  further ; for  he 
made  a deep  incision  at  the  upper  part  of  the  arm  ; 
dislocated  the  head  of  the  humerus,  which  he 
knew  was  carious;  and,  pushing  it  through  the 
wound,  took  it  off  with  a saw.  He  began  an  in- 
cision at  the  orifice  of  a sinus  situated  just  below 
the  processus  acromion,  and  extended  the  wound 
down  to  the  middle  of  the  humerus,  by  which  all 
the  subjacent  bone  was  brought  into  view.  ■ He 
then  took  hold  of  the  patient’s  elbow  ; and,  easily 
forcing  the  upper  end  of  the  humerus  out  of  its 
socket,  he  brought  it  so  entirely  out  of  the  wound 
that  he  readily  grasped  it  in  his  left  hand,  and  held 
it  there  till  he  had  sawn  it  off  with  a common  am- 
putation saw,  having  first  applied  a pasteboard  card 
betwixt  the  bone  and  the  skin.  The  patient  did 
not  lose  more  than  two  ounces  of  blood,  only  a 
small  artery,  which  partly  surrounded  the  joint, 
being  wounded,  which  was  easily  secured. 

In  about  five  or  six  weeks,  the  part  from  which 
the  bone  had  been  taken  had  acquired  a consider- 
able degree  of  firmness,  and  the  boy  was  able  to 
lift  a pretty  heavy  weight.  At  the  end  of  two 
months,  'a  large  piece  of  the  whole  substance  of 
the  humerus  was  ready  to  separate  from  the  sound 
bone,  and  with  a pair  of  forceps  it  was  easily  re- 
moved. After  this  exfoliation,  the  wound  healed 
very  fast,  and,  in  four  months  after  the  operation, 
the  boy  was  discharged  perfectly  cured.  On  com- 
paring this  arm  with  the  other,  it  was  not  quite  an 
inch  shorter;  the  boy  had  the  perfect  use  of  it, 
and  could  not  only  elevate  his  arm  to  any  height, 
but  perform  the  rotary  motion  as  well  as  ever.  The 
figure  of  the  arm  was  not  at  all  altered.  Mr. 
White  did  not  make  use  of  any  splints,  machine, 
or  bandage,  during  the  cure,  in  order  to  confine 
the  limb  strictly  in  one  certain  situation  ; nor  was 
the  patient’s  arm  ever  dressed  in  bed,  but  while 
he  was  sitting  in  a chair,  and,  as  soon  as  he  could 
bear  it,  standing  up.  To  this  method  Mr.  White 
attributed  the  preservation  of  the  motion  of  the  joint. 

“As  this  is  the  first  operation  of  the  kind  that 
has  been  performed,  or  at  least  made  public  (says 
Mr.  White),  I thought  the  relation  of  it  might  pos- 
sibly conduce  to  the  improvement  of  the  art.  That 
ingenious  surgeon,  Mr.  Gooch,  has  indeed  related 
three  instances  of  the  heads  of  bones  being  sawn 
off  in  compound  luxations.  In  one  of  these  cases, 
the  lower  heads  of  the  tibia  and  fibula  were  sawn 
off ; in  another,  that  of  the  radius ; and  in  the 
third,  that  of  the  second  bone  of  the  thumb ; but 
these  wrere  in  many  respects  different  from  the 
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present  case.  I believe  it  will  seldom  happen, 
that  this  operation  will  not  be  greatly  preferable  to 
amputation  of  the  arm  at  the  scapula,  as  this  last 
is  generally  performed  for  a caries  of  the  upper 
head  of  the  os  humeri,  and  as  the  preservation  of 
a limb  is  always  of  the  utmost  consequence,  and 
what  every  surgeon  of  the  least  humanity  would 
at  all  times  wish  for,  but  particularly  where,  as  in 
this  case,  the  whole  limb,  and  its  actions,  are 
preserved  entire,  the  cure  no  ways  protracted,  and 
the  danger  of  the  operation  most  undoubtedly  less. 
For,  though  amputation  is  often  indispensably  ne- 
cessary, and  frequently  attended  with  little  danger 
or  inconvenience  when  only  part  of  a limb  is  re- 
moved, yet,  when  the  whole  is  lost,  the  danger  is 
greatly  increased,  and  the  loss  irreparable.”  Mr. 
White  concludes  with  suggesting  an  analogous 
operation  for  removing  the  head  of  the  femur,  in 
lieu  of  amputation  at  the  hip.  Something  of  this 
kind  is  indeed  reported  to  have  been  actually  done 
on  a girl  with  success  (see  Joannis  Mulder,  Ora- 
tio  de  Meritis  P.  Camperi,  fyc.  p.  81.  ; Cases  in 
Surgery,  by  C.  White,  p.  57.  j or  Phil.  Trans,  vol. 
lix.  for  1769) ; and  my  friend,  Mr.  Anthony  White 
of  the  Westminster  Hospital,  in  the  year  1818,  re- 
moved the  head  of  the  femur  with  a successful 
result.  The  patient  was  a boy,  whose  femur  had 
beei*  dislocated  from  the  effects  of  a diseased  hip, 
and  the  bone  lay  on  the  dorsum  of  the  ilium,  with 
the  limb  fixed  across  the  other.  The  little  patient 
had  several  fistulous  openings  in  the  hip,  and 
was  extremely  emaciated,  so  that  the  head  of  the 
femur  seemed  very  superficial.  Mr.  White,  re- 
flecting that  the  original  structure  of  the  joint  had 
here  been  already  annihilated  ; that  the  boy  would 
die  if  no  attempt  were  made  to  get  rid  of  the  dis- 
eased part  of  the  femur ; and  that,  even  if  he 
lived,  the  limb  fixed  in  this  manner  across  the 
other  would  only  be  an  incumbrance,  determined 
to  operate.  Being  assisted  by  Mr.  Travers,  he  cut 
down  upon  and  exposed  the  head  and  neck  of  the 
femur;  and  having  sawn  through  the  bone  just  below 
the  trochanter  minor,  he  raised  the  detached  frag- 
ment with  an  elevator,  and  extracted  it : directly 
the  saw  had  divided  the  bone,  the  limb  could  be 
placed  in  any  position.  At  the  end  of  a year  the 
boy  had  recovered  ; and  so  useful  a new  joint  was 
formed,  that,  with  the  assistance  of  a high- heeled 
shoe,  he  could  walk  well,  and  execute  all  the  com- 
mon movements  of  the  limb.  He  lived  several 
years  afterwards,  and  then  died  of  phthisis.  The 
new  joint  is  preserved  in  the  Museum  of  the  Royal 
College  of  Surgeons  in  London.  A similar 
operation  has  also  been  performed  by  Sir  Ben- 
jamin Brodie,  but  I am  not  acquainted  with 
the  particulars,  or  the  result.  Long  after  the 
publication  of  White’s  case  of  incision  of  the  head 
of  the  humerus,  viz.  in  1767,  an  example,  in 
which  Vigaroux  adopted  the  same  practice,  in 
1788,  was  communicated  to  the  profession:  the 
result,  however,  was  unfortunate,  the  patient,  a lad 
seventeen  years  of  age,  having  died  soon  after  the 
experiment.  (See  (Enures  de  Chir.  Prat.,  par  I. 
M.  I.  Vigaroux  ( jits ),  Montp.  1812.) 

Mr.  Bent,  of  Newcastle,  inserted  a similar  case 
to  Mr.  White’s  in  the  64th  vol.  of  the  Philosophi- 
cal Transactions.  White  made  only  one  incision 
from  the  vicinity  of  the  acromion  down  to  the  mid- 
dle of  the  arm.  Bent,  not  being  able  to  get  at  the 
head  of  the  bone  through  the  wound  which  he  had 
made,  from  the  clavicle  to  the  attachment  of  the 


pectoral  muscle,  detached  a portion  of  the  deltoid, 
where  it  is  connected  with  the  clavicle,  and  an- 
other part  where  it  is  adherent  to  the  humerus.  A 
third  successful  case  is  also  reported  in  the  69th 
vol.  of  the  same  work,  p.  6.  Afterwards,  Bromfield 
published  some  directions  for  the  guidance  of 
the  surgeon  in  such  operations.  (Chir.  Obs.  and 
Cases.) 

I think  the  cases,  recorded  by  White  and  Bent, 
are  truly  important,  inasmuch  as  they  are  the  ear- 
liest models  of  a practice,  which  will  sometimes 
supersede  all  occasion  for  one  of  the  most  formi- 
dable and  mutilating  operations  of  surgery.  To 
military  and  naval  surgeons,  these  cases  cannot 
fail  to  be  highly  interesting,  as  they  must  have 
frequent  opportunities  of  availing  themselves  of  the 
instruction  which  they  afford.  Larrey,  who  was 
surgeon-general  to  the  French  army  in  Egypt,  em- 
ployed the  practice  with  the  greatest  success,  in 
cases  of  gunshot  wounds.  He  thereby  saved  limbs, 
which,  according  to  ordinary  precepts  and  opinions, 
would  have  been  a just  ground  for  amputating  at 
the  shoulder  ; and,  when  it  is  considered,  not  only 
that  a most  dangerous  operation  is  avoided,  but 
that  an  upper  extremity  is  saved,  for  which  no 
substitute  can  be  applied,  we  must  allow  that  the 
plan,  first  suggested  and  practised  by  Mr.  White, 
cannot  be  too  highly  appreciated.  When  the  arm 
was  fractured  near  its  upper  extremity  by  a mus- 
ket-ball, most  surgeons  formerly  deemed  it  neces- 
sary to  amputate  the  limb.  Here,  says  Larrey,  it 
would  be  useless  to  dilate  the  entrance  and  exit  of 
the  ball,  because  a sufficient  opening  could  not  be 
prudently  made  in  this  way  for  the  extraction  of 
the  head  of  the  bone.  Yet  this  body  is  now  an 
extraneous  substance,  having  lost  its  connection 
with  the  shaft  of  the  humerus,  and  its  presence  ex- 
citing irritation  and  inflammation  of  the  joint,  ab- 
scesses, necrosis,  &c.  Here  Larrey  seems  to  im- 
ply that  the  detached  head  of  the  bone  cannot  unite 
again  ; an  assertion  which,  I have  no  doubt,  is 
incorrect,  as  1 have  attended  several  cases  in  which 
the  humerus  was  broken  very  high  up,  yet  united 
without  difficulty.  The  bad  symptoms,  which  he 
so  emphatically  attributes  to  the  detachment  of  the 
head  from  the  body  of  the  bone,  are  in  reality  the 
effects  of  the  gunshot  violence  itself.  If,  therefore, 
the  head  of  the  bone  were  merely  broken  off,  and 
it  and  the  neighbouring  part  of  the  bone  not  splin- 
tered, nor  the  flesh  not  more  extensively  injured 
than  would  arise  from  the  passage  of  a musket-ball, 
and  the  joint  itself  not  involved,  I should  question 
the  propriety  of  having  recourse,  at  once,  either  to 
the  extraction  of  the  head  of  the  bone,  or  amputa- 
tion at  the  shoulder.  When  the  bone  is  shattered, 
the  case  is  often  different,  and  Larrey 's  practice  is 
then  commendable.  In  confirmation  of  these  sen- 
timents, I may  mention  Mr.  Guthrie’s  opinion, 
who,  in  reference  to  the  extraction  of  the  head  of 
the  bone,  says  he  does  not  consider  a perfect  frac- 
ture of  the  humerus,  an  inch  below  its  head 
(although  there  be  evident  separation),  as  demand- 
ing even  this  operation,  as  he  has  known  such  cases 
to  do  well  when  treated  as  other  compound  frac- 
tures, except  that  the  motion  of  the  jointwas  nearly 
lost.  (On  Gunshot  Wounds,  p.  329.)  However, 
it  is  fair  to  mention,  that  Mr.  Guthrie  inclines  to 
amputation  at  the  shoulder  when  the  body  of  the 
bone  is  splintered,  or  has  long  fissures  in  it,  in 
which  sentiment  he  is  undoubtedly  right.  The  other 
operation  seems  principally  calculated  for  cases,  in 
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which  the  damage  is  restricted  to  the  head  and 
uppermost  portion  of  the  bone. 

According  to  Mr.  G uthrie,  when  the  ball  passes 
out  with  little  injury  to  the  bone,  and  the  openings 
already  made  are  not  sufficient  to  admit  of  a mo- 
derate examination  with  the  point  of  the  finger, 
the  wound  should  be  enlarged.  However,  others 
might  argue,  that  such  dilatation  should  be  made 
only  when  the  bone  is  felt  to  be  seriously  broken, 
and  the  fragments  will  probably  require  immediate 
removal.  But  whatever  course  be  adopted,  the 
most  rigorous  antiphlogistic  treatment  will  be  pro- 
per ; and,  if  abscesses  form,  early  and  depending 
openings  should  be  made  for  the  discharge. 

Larrey  says,  “ I have  had  the  good  fortune,  on 
ten  different  occasions,  to  supersede  the  necessity 
for  amputation  at  the  shoulder,  by  the  complete 
and  immediate  extraction  of  the  head  of  the  hume- 
rus, or  its  splinters,  without  delay.  I perform  the 
operation  in  the  following  manner  : I make  an  in- 
cision in  the  centre  of  the  deltoid  muscle,  and 
parallel  to  its  fibres,  carrying  the  incision  as  low 
down  as  possible.  I get  the  edges  of  the  wound 
drawn  asunder,  in  order  to  lay  bare  the  articula- 
tion, of  which  the  capsule  is  generally  opened  by 
the  first  incision ; and  by  means  of  a probe-pointed 
bistoury,  I detach  with  the  greatest  ease  from  their 
insertions  the  tendons  of  the  supra  and  infra-spinati, 
of  the  teres  minor,  of  the  subscapularis,  and  of  the 
long  head  of  the  biceps;  then  I disengage  the  head 
of  the  humerus,  and  remove  it  through  the  wound 
in  the  deltoid  by  means  of  my  fingers,  or  of  an 
elevator.  I bring  the  humerus  up  to  the  shoulder, 
and  fix  it  in  a proper  position  with  the  aid  of  a 
sling  and  a bandage.  Such  is  the  operation  which 
I performed  on  ten  patients,  in  extirpating  the  head 
of  the  humerus ; one  of  these  died  of  the  hospital 
fever,  two  of  the  scurvy,  at  Alexandria;  and  the 
fourth,  after  he  was  cured,  died  of  the  plague  on 
our  return  to  Syria.  The  rest  returned  to  France 
in  good  health.  In  some,  the  arm  became  anchy- 
losed  to  the  shoulder ; and  in  others,  an  artificial 
joint,  allowing  of  motion,  was  formed.”  (See 
Mem.  de  Chir.  Militaire,  t.  ii.  p.  175.)  Another 
successful  case,  of  the  same  kind,  was  published 
by  Mr.  Morel.  (See  Medico-Chirurg.  Trans . 
vol.  vii.  p.  161.) 

Mr.  Guthrie  thinks  it  not  sufficient  to  make  a 
simple  incision  through  the  deltoid  muscle  into  the 
capsular  ligament,  and  take  away  the  fragments  of 
bone,  but  urges  the  removal  at  the  same  time  of  a 
considerable  part  of  the  capsular  ligament,  lest 
disease  still  go  on  in  the  joint.  Also,  as  it  is  im- 
possible to  know,  beforehand,  in  what  state  the 
bone  may  be  below  the  fracture  (that  is,  with  re- 
spect to  fissures  running  more  or  less  down  it),  he 
advises  the  incision,  designed  for  the  extraction  of 
the  splintered  head  of  the  bone,  to  be  made  in  a 
situation  where,  if  amputation  at  the  joint  be  found 
indispensable,  it  will  be  of  advantage.  Mr.  Guthrie 
likewise  describes  the  manner  of  turning  out  the 
head  of  the'  bone  in  these  cases,  and  sawing  it  off ; 
the  necessity  of  which,  however,  I do  not  clearly 
comprehend,  unless  the  taking  away  of  any  sharp 
spicula  of  the  upper  end  of  the  body  of  the  bone 
be  implied,  which  may  be  right.  (On  Gunshot 
Wounds,  p.  333  — 335.)  My  ideas,  however, 
chiefly  extend  to  the  removal  of  loose  fragments, 
and  splinters ; and,  with  respect  to  sawing  off 
the  head  of  the  bone,  this  is  a proceeding,  1 sup- 
pose, necessarily  limited  to  the  kind  of  cases  re- 
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ported  by  Mr.  White  and  Mr.  Syme.  ( Edin . 
Med.  and  Surgical  Journ.  No.  88.  p.  49.) 

In  Mr.  Syrne’s  example,  the  head  of  the  hume- 
rus was  diseased.  A perpendicular  cut  was  made 
from  the  acromion  through  the  middle  of  the  del- 
toid, extending  nearly  to  its  insertion.  A similar 
incision  was  then  made  upwards  and  backwards 
from  the  lower  end  of  the  first  wound,  and  a large 
flap  formed  from  the  back  portion  of  the  deltoid, 
“ which,  being  held  up,  exposed  the  joint  so  far, 
that  (says  Mr.  Syme)  I was  able  to  insulate  the 
head  of  the  bone  by  means  of  my  finger,  and  then 
to  detach  the  scapular  muscles  from  their  connec- 
tions with  the  tuberosities,  when,  the  arm  being 
brought  forwards,  I easily  protruded  the  head  of 
the  humerus,  embraced  it  in  my  left  hand,  and 
sawed  it  off  without  any  injury  to  the  other  parts.” 
(Op.  cit.  p.  51.)  A portion  of  the  acromion  being 
diseased,  was  removed  with  the  cutting  pliers. 
From  what  has  been  stated,  it  may  be  inferred 
that,  when  the  object  is  merely  to  extract  splinters, 
a single  perpendicular  incision  will  suffice ; but 
that  when  the  joint  is  diseased,  and  the  head  of  the 
bone  requires  to  be  sawn  off,  the  operation  will  be 
much  facilitated  by  following  the  plan  adopted  by 
Mr.  Syme.  In  this  gentleman’s  case  the  patient 
recovered,  and  the  shoulder  had  motion  in  every 
direction. 

Walther  first  demonstrated  on  the  dead  body 
the  practicableness  of  amputating  the  scapula  ; and 
in  one  case,  where  this  bone  was  inseparably  con- 
nected with  a tumour,  the  greater  part  of  it  was 
successfully  removed  by  Haymann.  (See  Walther , 
in  Journ.  fur  Chir.  b.  v.  p.  274. ; and  Haymann , 
vol.  cit.  p.  569. ; Chelius,  Handb.  der  Chir.  b.  ii. 
p.  759.)  For  a further  account  of  the  removal  of 
diseased  bones  and  parts  of  them,  see  Bones, 
Excision  of;  and  Joints,  Excision  of. 

Amputation  of  the  Fingers  and  other  Parts 
of  the  Hand. 

Amputation  of  the  fingers,  or  parts  of  them,  is  per- 
formed with  one,  or  with  two  flaps,  or  with  a circular 
or  an  oval  incision,  and  frequently  required,  either 
primarily  or  secondarily,  on  account  of  various  acci- 
dents and  diseases,  as  comminuted  fracture,  onychia 
maligna,  necrosis,  &c.  The  best  surgeons  all  agree 
with  Mr.  Sharp,  that  in  general  the  operation  is  most 
conveniently  performed  in  their  articulations,  though 
exceptions  sometimes  occur  in  which  it  may  be 
done  elsewhere,  and  the  phalanx  divided  with  the 
cutting  pliers.  Thus  it  occasionally  happens  that 
either  the  distal  or  the  middle  phalanx  is  torn  off, 
and  the  end  of  the  proximate  phalanx  exposed:  here, 
instead  of  removing  the  whole  of  the  middle  or  of 
the  proximate  phalanx  (as  the  case  may  be),  it  will 
often  suffice  to  take  away  the  denuded  portion  of  it 
with  the  cutting  pliers,  and  save  a proper  flap  for 
covering  the  end  of  the  remaining  part.  As  Mr. 
Liston  has  explained,  it  is  sometimes  desirable  to 
save  as  much  as  possible  of  the  proximal  phalanx, 
when  amputation  is  rendered  necessary  by  disease 
of  the  middle  articulation,  or  of  the  distal  extremity 
of  the  bone.  In  such  cases,  two  semicircular  flaps 
are  made  by  cutting  from  without,  either  on  the 
lateral,  or  on  the  palmar  and  dorsal  aspects;  and 
the  bone  is  divided  either  with  a small  saw,  or  the 
cutting  pliers.  (Elements,  &c.  part  iii.  p.  374.) 
When  an  injury  just  includes  the  joint,  and  no 
more,  Mr.  Guthrie  deems  it  better  to  saw  through 
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the  hone,  than  to  operate  at  the  next  articulation. 
(On.  Gunshot  Wounds,  p.  384.) 

Amputation  of  the  Distal  and  Middle  Pha- 
langes. 

The  distal  bones  are  but  loosely  supported  by 
the  anterior  ligament,  and  behind  by  the  extensor 
tendon  : at  the  sides,  however,  they  are  much 
more  closely  held  together  by  the  lateral  ligaments. 
Consequently,  it  is  these  which  must  be  divided, 
in  order  to  lay  open  the  joint  freely.  The  line  of 
the  articular  interval  is  nearly  transverse.  Be- 
tween the  distal  and  middle  phalanx,  it  is  on  a 
level  with  the  palmar  cutaneous  furrow ; but,  in 
the  articulation  of  the  middle  with  the  proximate 
phalanx,  it  is  a line  and  a half  below  the  palmar 
furrow.  (See  J.  F.  Malgaigne,  Manuel,  <Sfc. 
p.  305.)  In  either  of  these  joints  the  operation  is 
done  in  a very  similar  manner  ; either  with  a single 
flap,  taken  from  the  palmar  surface  of  the  finger, 
and  long  enough  to  cover  the  whole  surface  of  the 
wound,  or  with  two  flaps,  the  longer  one  being 
formed  on  the  palmar  side,  and  the  shorter  one  on 
the  back  of  the  finger.  The  surgeon,  taking  hold 
of  the  finger  and  placing  it  in  the  bent  position, 
makes,  with  a narrow  bistoury,  an  incision  (I 
should  say  a semilunar  one)  across  the  prominence 
of  the  articulation ; or,  as  Malgaigne  directs,  half 
a line  below  it.  Thus  the  skin  is  divided,  and 
the  posterior  part  of  the  capsule  generally  opened 
with  the  same  stroke.  If  it  be  not,  the  surgeon, 
without  stopping  to  effect  this,  may  proceed  to 
cut  the  lateral  ligaments,  one  after  the  other ; 
and  the  knife  being  next  conveyed  through 
the  articulation,  the  operation  is  completed  by 
the  formation  of  the  palmar  flap,  which  is  to  be 
the  larger  of  the  two,  and  long  enough  to 
cover  the  greater  part  of  the  wound.  (See  J)m- 
puytren,  Lemons  Orates  de  Clinique  Chir.  t.  iv. 
p.  305.  ; Malgaigne,  Manuel,  fyc.  p.  306.)  When 
both  phalanges  are  to  be  removed,  the  dorsal  inci- 
sion should  end  on  each  side,  precisely  on  a level  with 
the  terminations  of  the  cutaneous  palmar  furrow. 

Another  method,  ascribed  to  Lisfranc,  consists  in 
attacking  the  joint  on  its  palmar  side.  All  the 
fingers  are  bent,  except  that  which  is  about  to  be 
amputated.  The  point  of  a narrow  straight  bis- 
toury, with  the  edge  directed  towards  the  extremity 
of  the  finger,  is  introduced  half  a line  beyond  the 
palmar  cutaneous  wrinkle,  if  we  are  amputating 
the  distal  phalanx  ; and  exactly  at  the  base  of  this 
wrinkle,  if  we  are  removing  the  middle  phalanx. 
The  knife  is  to  pass  through  the  finger  from  one 
side  to  the  other,  and  close  to  the  lateral  and  an- 
terior surfaces  of  the  bone ; along  which  it  should  be 
carried  to  the  extent  of  six  lines,  and  then  brought 
out,  so  as  to  complete  a semilunar  flap.  The  knife 
is  then  carried  again  to  the  base  of  the  flap  to  di- 
vide the  anterior  ligament.  In  this  operation  the 
lateral  ligaments  scarcely  require  to  be  cut  sepa- 
rately ; for,  the  same  stroke  of  the  knife  by  which 
the  anterior  ligament  is  cut  usually  cuts  them  also, 
and  makes  room  for  the  knife  to  be  conveyed 
through  the  articulation.  Lastly,  the  textures  on 
the  dorsal  aspect  are  divided,  without  any  posterior 
flap  being  made.  By  this  method,  a more  regular 
and  better  nourished  flap  is  produced,  and  the  oper- 
ation is  more  sure  of  being  effected  with  precision  ; 
but  the  extensor  tendon  is  apt  to  remain  too  long, 
in  which  event  its  projecting  end  should  be  cut  off 
with  scissors. 


The  circular  method  of  amputating  a finger  is 
the  oldest.  The  finger  is  put  in  the  extended  pos- 
ture ; a circular  incision  is  made  three  or  four  lines 
beyond  the  articular  interspace,  the  situation  of 
which  is  denoted  by  the  position  of  the  palmar  cuta- 
neous furrow.  The  skin  is  dissected  up  as  far  as 
necessary,  and  the  joint  opened  either  in  front  or 
behind,  as  in  the  flap-operation  already  described. 
Or,  if  the  disease  or  injury  will  admit  of  it,  the 
integuments  may  be  drawn  up  before  the  circular 
cut  is  made,  and  thus  little  or  no  dissection  of  them 
from  the  subjacent  parts  will  be  necessary.  In  ge- 
neral, after  amputation  of  the  distal  and  middle 
phalanges,  the  bleeding  ceases  as  soon  as  the  wound 
is  brought  together  with  adhesive  plaster,  and  no 
ligature  is  required. 

Amputation  at  the  Metacarpo-phalangian 
Articulations. 

Each  of  these  joints  is  of  the  enarthrosis  kind, 
and  furnished  only  with  loose  ligaments.  What  is 
termed  the  knuckle,  or  the  articular  prominence, 
seen  when  the  phalanx  is  bent,  is  formed  by  the 
head  of  the  metacarpal  bone.  The  joint  is  com- 
monly about  ten  or  twelve  lines  above  the  digital 
commissure. 

1st  Method. — The  hand  being  placed  in  the  prone 
position,  and  the  other  fingers  held  apart  from  the 
one  about  to  be  removed,  the  phalanx  is  to  be  bent, 
as  Lisfranc  specifies,  to  an  angle  of  45°,  and  an  in- 
cision begun  over  the  head  of  the  metacarpal  bone, 
about  three  lines  beyond  the  articulation,  and  ex- 
tended obliquely  down  to  the  side  of  the  finger,  on 
a level  with  the  digital  commissure,  care  being 
taken  to  divide  as  completely  as  possible  the  ex- 
tensor tendon.  The  incision  is  then  carried  to  the 
palmar  aspect  of  the  joint,  and  the  first  flap  com- 
pleted, which  is  to  be  reflected.  The  knife  is  now 
pushed  into  the  exposed  side  of  the  articulation,  the 
ligaments  cut,  and  the  operation  finished  by  the 
formation  of  the  opposite  flap,  which  ends  like  the 
first  at  the  digital  commissure. 

The  following  is  Mr.  Liston’s  description  of  this 
method  : — The  operator  seats  himself  before  the 
patient ; grasps  the  finger  so  as  to  manage  its 
movements  with  the  left  hand  ; and  holding  the 
knife  perpendicularly,  with  its  point  upwards,  lays 
it  over  the  knuckle,  and  carries  it  obliquely  up- 
wards, so  as  to  open  that  side  of  the  articulation. 
He  then  pushes  the  finger  towards  the  opposite 
side,  and  with  the  point  of  the  knife  completes  the 
loosening  of  the  articulation,  which  should  never 
be  done  with  the  blade,  as  it  would  cross-cut  and 
mangle  the  skin.  After  the  separation  of  the  base 
of  the  phalanx  with  the  point,  the  blade  is  passed 
behind  ; and,  being  carried  downwards  and  out- 
wards, it  forms  a flap  similar  to  the  first.  They 
are  retained  in  contact  by  bringing  the  neighbour- 
ing fingers  towards  one  another.  In  general,  this 
will  also  stop  the  bleeding,  but  sometimes  one  or 
both  digital  arteries  will  require  ligature.  (See 
Liston  s Elements,  part  iii.  p.  375.) 

When  this  operation  is  done  on  the  index  finger, 
the  outer  flap  should  be  the  larger  ; when  on  the 
little  finger,  the  inner  flap  should  have  the  greater 
size.  (See  J.  F.  Malgaigne,  Manuel,  fyc.  p.310.) 
Dupuytren,  instead  of  cutting  the  integuments 
obliquely,  preferred  dividing  them  perpendicular!}-, 
and  making  a semilunar  incision,  directed  from  the 
dorsal  towards  the  palmar  aspect  of  the  finger. 
Another  semilunar  flap  was  next  formed  on  the  op- 
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posit.e  side.  As  Dupuytren  found  that,  when  the 
ring  or  middle  finger  had  been  removed,  without 
taking  away  the  head  of  the  corresponding  meta- 
carpal bone,  the  adjoining  fingers  remained  widely 
separated  at  their  base,  but  obliquely  approximated 
to  one  another  at  their  extremities,  so  as  to  pro- 
duce a considerable  deformity,  and  an  imperfection 
in  their  functions,  he  used  not  to  be  content  with 
amputating  the  phalanges,  but  made  it  a rule  to 
apply  a retractor,  and  saw  off  the  head  of  the  me- 
tacarpal bone.  (See  Lemons  Or  ales,  fyc.  t.  iv. 
p.  309.)  I know  that  Sir  Astley  Cooper  has  long 
advocated  the  same  practice,  which  is  most 
readily  accomplished  with  a pair  of  strong  cutting 
pliers.  The  extension  of  disease  to  one  of  the  me- 
tacarpo-phalangian  articulations  may  also  be  an- 
other reason  for  taking  away  more  or  less  of  the 
metacarpal  bone  along  with  the  finger.  If  merely 
the  distal  end  of  the  bone  is  affected,  the  foregoing 
plan  of  operation  will  suffice  ; but,  as  is  remarked 
by  Mr.  Liston,  if  a considerable  portion  of  the 
metacarpal  bone  is  to  be  taken  away,  the  palm 
should  be  left  uninjured.  “ With  this  view  the 
knife  is  entered  over  the  dorsal  centre  of  the  bone, 
above  the  diseased  part,  and  carried  straight  down- 
wards till  near  the  articulation,  when  it  is  made  to 
diverge  for  the  formation  of  lateral  flaps.  The  in- 
teguments in  the  track  of  the  wound  are  then  dis- 
sected backwards,  so  as  to  expose  the  bone  com- 
pletely, and  the  bistoury  is  passed  round  it  through- 
out its  whole  extent,  the  edge  being  kept  close  to 
it.  Then  the  bonh  is  clipped  at  the  proper  point 
by  the  cutting  pliers ; or  the  section  of  the  bone 
may  be  performed  before  the  separation  of  the  soft 
parts  from  its  under  surface,  as  by  raising  the  cut 
end  this  part  of  the  operation  may  be  facilitated.” 
(See  Liston’s  Elements,  part  iii.  p.  377.) 

Amputation  of  the  Thumb. 

If  merely  the  anterior  extremity  of  the  metacar- 
pal bone  were  diseased,  the  bone  might  be  divided 
with  the  cutting  pliers,  so  as  to  remove  the  part 
affected,  amputation  being  done  either  with  the 
circular  incision  or  a flap.  (See  Velpeau,  Nouv. 
Elem.  de  Med.  Optr.  t.  i.  p.  389.)  An  operation 
more  frequently  practised,  however,  is  disarticula- 
tion at  the  joint,  between  the  metacarpal  bone  of  the 
thumb  and  the  os  trapezium.  The  metacarpal  bone 
is  almost  subcutaneous  at  its  posterior  and  external 
aspect,  but  covered  by  a thick  mass  of  muscle  on 
the  side  towards  the  palm.  The  direction  of  the 
articulation  is  oblique,  corresponding  to  a line, 
which,  if  carried  far  enough,  would  cross  the 
root  of  the  little  finger.  It  has  a loose  capsule, 
and  may  be  opened  with  the  greatest  facility  at  its 
two  posterior  thirds.  The  tendons  of  the  long  ab- 
ductor and  short  extensor  lie  over  the  superficial 
side  of  it.  The  radial  artery  runs  over  its  ulnar 
side  in  its  way  to  the  palm,  to  form  the  deep  pal- 
mar arch.  The  tendon  of  the  long  extensor  lies 
behind,  and  that  of  the  long  flexor  in  front  of  it. 
The  place  of  the  joint  is  readily  determined  by 
passing  the  forefinger  over  the  dorsal  aspect,  or  the 
sides  of  it,  from  before  backwards,  for  it  is  situated 
immediately  behind  the  first  bony  tubercle.  (See 
Velpeau,  Op.  cit.  p.  390.) 

1st  Method. — While  the  thumb  is  held  in  the 
position  of  abduction,  the  knife  is  applied  to  the 
middle  of  the  commissure  ; an  incision  is  made  at 
once  down  to  the  carpus,  the  edge  being  carried 
close  to  the  ulnar  side  of  the  metacarpal  bone, 


which  is  about  to  be  taken  away ; the  joint  is  then 
opened  by  cutting  outwards,  the  fibrous  textures 
divided  rather  with  the  point  than  the  blade,  so  as 
not  to  cross-cut  the  skin  ; the  thumb  abducted  and 
dislocated,  and  a flap  formed  from  behind  forwards, 
by  carrying  the  knife  close  to  the  outer  side  of  the 
bone,  and  a few  lines  beyond  the  metacarpo-pha- 
langian  joint.  If  the  radial  artery  itself  has  been 
wounded,  it  must  have  a ligature  ; but,  in  other 
cases,  bringing  the  flap  accurately  over  the  wound 
will  stop  the  bleeding.  Besides  applying  adhesive 
plaster,  the  flap,  and  especially  its  base,  should  be 
supported  with  a compress  and  bandage. 

2d  Method.  — An  assistant  takes  hold  of  the 
thumb,  while  the  surgeon  takes  as  much  of  the  soft 
parts  as  possible  with  the  fingers  of  his  left  hand, 
and  draws  them  outwards.  The  latter  then  trans- 
fixes them  with  a straight  narrow  knife  from  be- 
hind forwards,  or  towards  the  palm,  directing  the 
blade  close  to  the  radial  side  of  the  articulation.  A 
flap  is  then  formed  ; and  while  this  is  held  up  by 
the  assistant,  the  surgeon  takes  hold  of  the  thumb, 
cuts  through  the  joint  from  without  inwards,  lux- 
ates the  bone,  and  with  the  knife  cuts  through  the 
middle  of  the  commissure.  This  method  leads  to 
the  same  result  as  the  former,  but,  being  more  diffi- 
cult, ought  not  to  be  preferred. 

3 d.  Method. — Velpeau  has  frequently  amputated 
the  thumb  in  the  followingmanner  : — An  incision 
is  made  along  the  back  of  the  thumb  from  the  sty- 
loid process  of  the  radius  to  the  commissure  of  the 
thumb  and  forefinger.  This  divides  the  integu- 
ments, the  tendon  of  the  long  extensor,  and  a por- 
tion of  the  first  interosseous  muscle,  so  as  to  expose 
the  joint.  While  an  assistant  holds  aside  the  edges 
of  the  wound,  the  surgeon  opens  the  capsule  and 
dislocates  the  bone,  which  is  then  removed,  care 
being  taken  to  preserve  as  much  of  the  flesh  on  the 
palmar  side  as  will  be  required  to  close  the  wound 
immediately.  Thus  the  palm  of  the  hand  is  not  at 
all  wounded. 

4th  or  Oval  Method.  — The  operation  is  begun 
as  in  the  foregoing  plan.  The  knife  is  carried 
round  the  anterior  aspect  of  the  root  of  the  thumb, 
and  then  over  the  dorsal  one,  this  second  cut  join- 
ing the  extremity  of  the  first.  The  point  of  the 
knife  is  next  introduced  into  the  articulation,  which 
is  cut  through  from  its  dorsal  towards  its  palmar 
boundary.  All  that  now  remains  to  be  done  is  to 
detach  the  bone  from  any  fibres  which  may  yet  ad- 
here to  it,  by  carrying  the  knife  in  front  of  it  from 
behind  forwards.  The  wound,  when  brought  to- 
gether, represents  a straight  line.  (See  Velpeau, 
Op.  cit.  p.  392.)  This  method  was  described  by 
Lassus,  Beclard,  &c. 

Amputation  of  the  Phalanges  of  the  Thumb. 

Needs  no  particular  description,  as  it  is  performed 
in  the  same  way  as  the  removal  of  the  middle  and 
last  phalanges  of  the  fingers. 

Amputation  of  the  Middle  Finger  or,  King 
Finger,  together  with  the  whole  of  the 
Metacarpal  Bone. 

A few  years  ago  Langenbeclc  first  removed  by  the 
oval  method  the  middle  finger,  with  its  metacarpal 
bone,  from  the  os  magnum.  In  order  to  find  out  the 
articulation,  hedraws  a line  from  the  upper  head  of 
the  metacarpal  bone  of  the  thumb  straight  across  to 
the  metacarpal  bone  of  the  finger  about  to  be  re- 
moved; and  at  this  place  he  begins  his  first  incision, 
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which  runs  towards  one  of  the  digital  commissures. 

1 rom  the  point  where  this  is  begun  another  cut  is 
made  down  to  the  outer  commissure,  and  the  two 
united  by  carrying  the  knife  round  the  palmar  as- 
pect . W hile  an  assistant  holds  apart  the  sides  of  the 
wound,  the  surgeon  cuts  the  ligaments  of  the  joint 
with  the  point  of  the  knife,  and  at  the  same  time 
endeavours  to  dislocate  the  bone  with  his  left  hand. 
This  having  been  accomplished,  the  knife  is  intro- 
duced flat  under  the  carpal  end  of  the  metacarpal 
bone,  and  all  the  connections  of  the  bone  towards 
the  palm  divided  from  the  carpus  to  the  root  of 
the  finger.  (See  Langenbeck's  Bibl.  b.  i.  p.  575. 
and  plate  iii.  fig.  1.)  It  is  often  difficult  to  know, 
however,  whether  the  disease  is  confined  to  the 
metacarpal  bone  ; and,  if  it  be  not,  and  the  car- 
pus be  affected,  the  operation  will  not  answer,  as 
was  exemplified  in  one  of  Langenbeck’s  own  cases. 

Amputation  of  the  Little  Finger,  with  a 

Part  or  the  Whole  of  its  Metacarpal 

Bone. 

A flap  is  formed  by  transfixion  at  the  inner 
side  of  the  joint  or  part  where  it  is  intended  to 
saw  through  the  bone,  and  by  carrying  the  knife 
a little  beyond  the  level  of  the  opposite  digital 
commissure.  The  joint  is  then  opened,  the  bone 
separated  from  the  soft  parts,  and  its  detachment 
completed  by  division  of  the  commissure.  If  only 
a portion  of  the  metacarpal  bone  is  to  be  removed, 
the  cutting  pliers  are  the  best  instrument  for  its 
division. 

Modern  surgeons  never  amputate  the  whole  of 
the  hand,  when  there  is  a reasonable  chance  of 
preserving  any  useful  portion  of  it.  Thus,  when 
a soldier  had  been  struck  by  a grape  shot,  which 
shattered  the  metacarpal  bones  of  the  little  and 
ring  fingers,  grazed  the  middle  finger,  and  tore  the 
integuments  on  the  palm  and  back  of  the  hand,  Mr. 
Guthrie  succeeded  in  saving  the  two  fingers  and 
thumb,  although  in  the  removal  of  the  other  parts 
no  regular  flaps  could  be  made  for  covering  the 
wounds.  (On  Gunshot  Wounds,  p.382.)  In  the 
North  London  Hospital,  assisted  by  Mr.  Liston, 
I also  succeeded,  in  the  spring  of  1835,  in  saving 
the  hand  and  a couple  of  fingers,  after  a severe 
laceration  and  comminution  of  this  part  of  the 
limb  by  machinery.  The  thumb  and  other  injured 
fingers  were  amputated. 

On  this  principle  of  removing  as  little  of  the 
upper  extremity  as  possible,  amputation  of  all  the 
fingers  together  at  the  metacarpo-phalangian  arti- 
culation is  sometimes  practised  with  a single  or 
double  flap. 

Amputation  of  Parts  of  the  Foot. 

It  may  happen  that  the  bones  of  the  toes,  and 
only  part  of  the  metatarsal  bones,  are  carious,  in 
which  case  the  leg  need  not  be  cut  off,  but  only 
so  much  of  the  foot  as  is  disordered.  Mr.  Liston’s 
cutting-bone  forceps  will  often  be  found  exceed- 
ingly useful  in  such  an  operation,  where  it  may  be 
necessary  to  divide  a phalanx  or  the  metatarsal 
bone.  When  this  operation  is  performed,  the  heel 
and  the  remainder  of  the  foot  will  be  of  great  ser- 
vice, and  the  wound  heal  up  safely,  of  which  Mr. 
S.  Sharp  says  he  had  seen  one  example.  (Op.  of 
Surgery,  chap.  37.  ed.  3.)  Mr.  Hey  confirms  this 
statement  of  Sharp’s  concerning  the  impropriety 
of  removing  the  whole  foot,  when  the  metatarsal 
bones  are  carious  and  every  other  part  of  the  leg 
is  sound,  as  the  remainder  of  the  foot  is  of  immense 


service  in  walking,  the  use  of  the  ankle  not  being 
destroyed. 

Mr.  Hey  proposed  a new  mode  of  removing  the 
metatarsal  bones,  which  on  repeated  trial  full)' 
answered  his  expectations.  By  the  term  new,  I 
here  mean  a particular  method,  which  had  not  been 
previously  described,  though  it  may  have  been  per- 
formed by  others  sooner  than  by  Mr.  Hey  himself ; 
for  the  merit  of  having  first  done  it  is  imputed  to 
the  late  Mr.  Turner,  of  North  Yarmouth,  who  did 
it  with  success  about  the  year  1787.  (See  Hutchi- 
son’s Prac.  Obs . p.  70.)  Mr.  Hey  makes  a mark 
across  the  upper  part  of  the  foot,  to  denote  where 
the  metatarsal  bones  are  joined  to  those  of  the 
tarsus.  About  half  an  inch  from  this  mark,  nearer 
the  toes,  he  makes  a transverse  incision,  through 
the  integuments  and  muscles  covering  the  metatar- 
sal bones.  From  each  extremity  of  this  cut,  he 
makes  an  incision  along  the  inner  and  outer  side  of 
the  foot  to  the  toes : he  removes  all  the  toes  Irom 
the  metatarsal  bones,  and  then  separates  the  inte- 
guments and  muscles,  forming  the  sole  of  the  foot, 
from  the  inferior  part  of  the  metatarsal  bones, 
keeping  the  edge  of  the  knife  as  near  the  bones  as 
possible,  in  order  to  expedite  the  operation,  and 
preserve  as  much  muscular  flesh  in  the  flap  as  can 
be  saved.  He  then  separates  the  four  smaller 
metatarsal  bones,  at  their  junction  with  the  tarsus, 
and  divides  with  a saw  the  projecting  part  of  the 
first  cuneiform  bone,  which  supports  the  great  toe. 
The  arteries  being  tied,  Mr.  Hey  applies  the  flap, 
which  had  formed  the  sole  of  the  foot,  to  the  integu- 
ments which  remain  at  the  upper  part,  and  keeps 
them  in  contact  with  sutures.  The  cicatrix  being 
situated  at  the  top  of  the  foot,  is  in  no  danger  of 
being  hurt ; while  the  place,  where  the  toes  were 
situated,  is  covered  with  such  strong  skin,  viz.  what 
previously  formed  the  sole  of  the  foot,  that  it 
cannot  be  injured  by  any  moderate  violence. 
(See  Practical,  Observations  in  Surgery,  p.535, 
&c.) 

When  the  metatarsal  bone  of  the  great  toe  is 
alone  |diseased,  Mr.  Hey  recommends  dissecting 
it  out  from  the  cuneiform  bone,  instead  of  sawing 
it.  The  latter  plan  cannot  be  easily  accomplished, 
without  removing  part  of  the  integuments  and 
muscles,  and  making  a transverse,  as  well  as  a lon- 
gitudinal, incision.  These  disagreeable  things 
may  be  avoided,  however,  by  employing  the  cutting 
pliers,  or  by  following  the  method  of  Mr.  Hey,  or 
that  of  Sir  Charles  Bell.  For  removing  the  meta- 
tarsal bone,  either  of  the  little  or  great  toe,  the 
latter  gentleman  directs  us  to  carry  a scalpel  round 
the  root  of  the  toe,  and  then  along  the  side  of  the 
foot.  The  flaps  are  then  to  be  dissected  back,  the 
metatarsal  bone  is  to  be  separated  from  the  next, 
and  its  square  head  is  to  be  detached  from  the 
tarsus.  (Operative  Surgery,  vol.  i.  p.  390.) 

The  plan  of  removing  the  metatarsal  bone  of  the 
great  or  little  toe,  and  leaving  the  toe  itself,  is  now 
renounced.  Mr.  Liston  has  seen  it  done,  but  the 
result  was  unsatisfactory.  ( Elements,  fy c.  part  iii. 
p.  398.)  The  late  Mr.  Hewson,  of  Dublin,  re- 
moved the  first  metatarsal  bone  from  the  foot  of  a 
patient  in  the  Meath  Hospital,  and  allowed  the 
great  toe  to  remain.  The  wound  healed,  and  the 
patient  was  dismissed  cured  ; but,  in  a few  months, 
he  returned  to  the  hospital,  complaining  that  he 
could  not  use  the  foot  on  account  of  the  position 
which  the  great  toe  had  assumed.  It  was  drawn 
downwards  and  outwards,  and  lay  transversely 
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under  the  second  and  third  toes,  both  which  were 
in  a state  of  ulceration,  where  they  were  in  contact 
•with  it.  No  power  of  moving  the  toe  was  recovered. 
(See  Rynd,  in  Dubl.  Journ.  of  Med.  Science, 
vol.viii.  p.297.) 

Dupuytren  objects  to  the  usual  method  of  ampu- 
tating the  great  toe  at  the  metatarso-phalangian 
articulation,  because,  as  he  states,  the  head  of  the 
metatarsal  bone  forms,  after  the  operation,  a very 
prominent  angle  at  the  inner  side  of  the  foot,  im- 
peding the  bringing  of  the  margins  of  the  wound 
together,  andcausingulceration,  &c.,from  pressure 
of  the  shoe  on  the  part  after  cicatrization.  Hence, 
instead  of  disarticulating  the  great  toe,  Dupuytren 
prefers  amputating  in  the  continuity  of  the  meta- 
tarsal bone.  In  the  trials  which  he  made  of  this 
plan,  the  loss  of  the  point  of  the  tripod  of  the  foot, 
caused  by  the  removal  of  the  head  of  the  metatarsal 
bone  of  the  great  toe,  was  not  followed  by  any  in- 
convenience. (See  Lemons  Or  ales  de  Clinique  Chir. 
t.  iv.  p.  336.) 

The  best  way  of  executing  either  of  these  ope- 
rations seems  to  me  to  consist  in  transfixing  the  soft 
parts,  and  making  a flap  at  the  inner  side  of  the  toe  ; 
disarticulating  the  phalanx  from  the  metatarsal  bone, 
or  dividingthe  latter  with  Mr.  Liston’s  cutting  for- 
ceps, and  then  completing  the  detachment  by 
cutting  the  soft  parts  from  the  bone,  and  at  the 
commissure.  Dupuytren  followed  a more  compli- 
cated plan,  and  was  not  in  the  habit  of  using  the 
cutting  forceps,  by  which  the  operation  is  so  mate- 
rially facilitated.  The  plan  which  I have  recom- 
mended, is  also  applicable  to  amputation  of  the  little 
toe,  with  a part  or  the  whole  of  its  metatarsal  bone. 

In  winter  campaigns,  the  toes,  and  more  or  less 
of  the  foot,  are  often  attacked  with  mortification 
from  cold.  In  this  circumstance,  when  the  disorder 
does  not  extend  beyond  the  middle  of  the  foot,  or 
the  toes,  it  is  only  necessary  to  cut  away  the  gan- 
grenous part.  On  the  first  entrance  of  the  French 
army  into  Holland  after  the  revolution,  Paroisse 
met  with  many  of  these  cases,  in  which  it  was 
requisite  merely  to  take  away  the  metatarsal  bones, 
or  sometimes  those  of  the  tarsus.  All  the  patients, 
operated  upon  in  this  manner  for  the  effects  of  cold, 
were  cured  ; walking  afterwards  with  more  or  less 
difficulty,  according  as  the  portion  of  the  foot  taken 
had  been  greater  or  smaller.  ( Opuscules  de  Chir. 

p.  218.) 

The  method  of  removing  a part  of  the  foot 
at  the  junction  of  the  two  halves  of  the  tarsus, 
or  Chopart’s  operation,  is  one  of  considerable 
merit.  It  is  performed  in  the  nearly  parallel  arti- 
culations of  the  oscalciswith  the  os  cuboides,  and 
of  the  astragalus  with  the  os  naviculare.  Thus  the 
heel  is  preserved,  on  which  the  patient  can  after- 
wards walk.  The  performance  of  it  is  simple. 
The  tourniquet  having  been  applied,  the  surgeon 
is  to  make  a transverse  incision  through  the  skin 
which  covers  the  instep,  two  inches  from  the 
ankle  joint.  He  is  to  divide  the  skin,  and  the 
extensor  tendons,  and  muscles,  in  that  situation, 
so  as  to  expose  the  convexity  of  the  tarsus. 
He  is  next  to  make  on  each  side  a small  longi- 
tudinal incision,  which  is  to  begin  below  and  a 
little  in  front  of  the  malleolus,  and  is  to  end  at  one 
of  the  extremities  of  the  first  incision.  After  having 
formed  in  this  way  a flap  of  integuments,  he  is  to 
let  it  be  drawn  upward  by  the  assistant  who  holds 
the  leg.  There  is  no  occasion  to  dissect  and  reflect 
the  flap ; for  the  cellular  substance  connecting  the 
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skin  with  the  subjacent  aponeurosis  is  so  loose,  that 
it  can  easily  be  drawn  up  above  the  place,  where 
the  joint  of  the  calcaneum  with  the  cuboides,  and 
that  between  the  astragalus  and  scaphoides,  ought 
to  be  opened.  The  surgeon  will  penetrate  the  last 
the  most  easily,  particularly  by  taking  for  his 
guidance  the  eminence,  which  indicates  the  at- 
tachment of  the  tibialis  posticus  muscle  to  the 
inside  of  the  os  naviculare.  The  joint  of  the  os 
cuboides  and  os  calcis  lies  pretty  nearly  in  the 
same  transverse  line,  but  rather  obliquely  forward. 
The  ligaments  having  been  cut,  the  foot  falls  back. 
The  bistoury  is  then  to  be  put  down,  and  the 
straight  knife  used,  with  which  a flap  of  the  soft 
parts  is  to  be  formed  under  the  tarsus  and  meta- 
tarsus, long  enough  to  admit  of  being  applied  to  the 
naked  bones  so  as  entirely  to  cover  them.  It  is 
to  be  maintained  in  this  position  with  three  or  four 
strips  of  adhesive  plaster,  which  are  to  extend  from 
the  heel,  over  the  flap,  to  the  inferior  and  anterior 
part  of  the  leg.  On  the  instep,  the  continuation  of 
the  anterior  tibial  artery  will  require  a ligature  ; 
and  in  the  sole,  the  internal  and  external  plantar 
arteries,  in  the  thickness  of  the  flap  of  soft  parts, 
must  generally  be  taken  up.  One  half  of  each 
ligature  is  to  be  cut  away,  and  the  other  one  is  to 
be  left  hanging  out  between  the  plasters,  at  the 
nearest  and  most  convenient  point. 

Walther  and  Graefe  have  given  some  very 
precise  directions  for  the  performance  of  this  ope- 
ration. A cut  is  first  made,  beginning  half  an  inch 
below  the  outer  ankle,  and  extending  forwards 
along  the  side  of  the  foot  two  inches.  Another  simi- 
lar incision  is  then  made,  beginning  one  inch  below 
the  inner  ankle.  The  foot  is  now  to  be  bent  up- 
wards, and  the  two  first  cuts  united  by  a transverse 
incision,  two  finger-breadths  from  the  front  of  the 
tibia.  A flap  is  then  dissected  up,  as  far  back  as 
the  commencement  of  the  lateral  incisions,  or  a 
line  corresponding  to  the  articulation  of  the  astra- 
galus with  the  os  naviculare,  and  of  the  os  calcis 
with  the  os  cuboides.  An  assistant  now  checks 
the  bleeding  by  applying  the  points  of  his  fingers 
on  the  mouths  of  such  vessels  as  bleed  profusely, 
and  holds  up  the  flap.  The  extremity  of  the  foot 
is  then  to  be  firmly  inclined  downwards,  so  as  to 
stretch  the  ligaments  connecting  the  tarsal  bones 
together.  The  ligaments  between  the  astragalus 
and  os  naviculare  are  to  be  first  cut,  when  the 
foot  may  be  twisted  somewhat  outwards,  and  the 
ligaments  between  the  os  calcis  and  os  cuboides 
divided.  Lastly,  the  operation  is  completed  by 
cutting  through  the  soft  parts  regularly  from  above 
downwards,  with  the  precaution  of  directing  the 
amputating  knife  so  as  to  leave  a flap  composed  of 
part  of  the  sole  of  the  foot.  (See  Abhandl.  aus 
dem  Gehiete  der  Prakt.  Med.  <Sf c.  Landshut,  1810. 
b.i.  p. 152. ; and  Graefe,  Normen  f ur  die  Abl. 
grosserer  Gliedm.  p.  142.) 

Sometimes,  in  consequence  of  the  soft  parts 
of  the  instep  being  all  gangrenous  or  otherwise 
destroyed,  it  is  necessary  to  make  the  flap  entirely 
from  the  sole  of  the  foot,  as  Klein  was  obliged  to 
do  in  one  of  his  cases.  ( Practische  Ansichten 
bedeutendsten  Chir.  Operationen,  h.  i.  p.  28.) 
Indeed,  Richerand  thinks  this  mode  generally 
advantageous,  as  the  line  of  the  cicatrix  is  not 
placed  at  the  lower  end  of  the  stump,  where  it 
would  be  most  exposed  to  injury.  ( Nosogr.  Chir. 
t.  ii.  p.502,  &c.  ed.  4.)  Langenbeck  and  Klein 
also  disapprove  of  raising  the  flap  from  the  instep , 
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as  advised  by  Walther  and  Graefe.  Chopart  him- 
self, as  we  have  seen,  merely  drew  back  the 
integuments  of  the  instep,  without  making  any  de- 
tachment of  them  from  the  subjacent  parts.  When 
the  ends  of  the  flexor  tendons  of  the  toes  project 
too  much  from  the  inner  surface  of  the  lower  flap, 
they  are  to  be  cut  off,  as  Klein  particularly  directs  ; 
and  I consider  his  advice  not  to  use  sutures  for 
keeping  the  flap  applied,  but  merely  strips  of 
sticking-plaster,  perfectly  judicious.  (Op.  cit. 
p.  33, 34.)  I have  seen  several  patients  who  had 
undergone  Chopart’s  operation,  and  afterwards 
walked  exceedingly  well.  A black  man  was  lately 
shown  to  me  by  my  friend,  Mr.  Copland  Hutchi- 
son, who  had  performed  the  operation;  and  in 
reality  scarcely  any  limping  was  perceptible. 

I mention  these  facts,  because  Dupuytren  may 
have  expressed  himself  rather  too  strongly  against 
Chopart’s  operation,  when  he  says,  that  the  removal 
of  a part  of  the  tarsus  deprives  the  patient  of  a point 
of  support  essential  in  walking  and  standing,  and 
renders  the  limb  nearly  useless.  He  asserts  like- 
wise, that,  as  the  attachments  of  the  tibialis  anticus 
and  tibialis  posticus,  the  antagonists  of  the  gastroc- 
nemius and  soleus,  are  divided,  the  heel  becomes 
drawn  considerably  upwards.  For  these  reasons, 
and  because  the  nervous  and  inflammatory  dis- 
turbance was  found  by  him  to  be  great  after 
Chopart’s  operation,  Dupuytren  preferred  partial 
amputation  of  the  foot  in  the  tarso-metatarsian 
articulations ; and  insisted  on  the  rule  of  not 
cutting  any  further  backwards  than  the  circum- 
stances of  the  disease  or  injury  required.  The 
latter  method  is  alleged  to  have  been  practised  as 
early  as  1720.  Certainly  it  was  executed  by  Percy 
in  1789,  and  by  Hey  in  1799.  (See  Clinique  Chir. 
t.  iv.  p.  346.) 

Mr.  Whatton  disapproves  of  both  the  preceding 
modes  of  removing  parts  of  the  foot;  and,  when 
the  circumstances  of  the  case  will  allow,  preserves 
a greater  portion  of  the  limb.  In  one  case,  an 
incision,  commencing  at  the  root  of  the  fourth  toe, 
was  carried  in  a slightly  curved  direction  towards 
the  extremity  of  the  fifth  metatarsal  bone,  and 
made  to  terminate  near  the  outer  malleolus.  This 
incision  was  on  the  plantar  surface.  A similar 
incision,  commencing  and  terminating  at  the  same 
points,  was  carried  along  the  dorsum.  The  flaps 
being  raised,  the  knife  was  carried  between  the 
two  outer  metatarsal  bones  down  to  the  cuboid. 
The  outer  edge  of  the  os  calcis,  being  found  dis- 
eased, was  pared  off  with  a scalpel.  The  second 
incision  removed  the  next  toe,  and  its  metatarsal 
bone,  in  a similar  manner,  leaving  three  toes  with 
their  corresponding  metatarsal  bones.  The  he- 
morrhage was  so  copious,  that  the  dressings  were 
not  applied  till  the  patient  had  been  put  to  bed. 
The  man  was  well  in  twelve  weeks  ; and,  after  a 
time,  seemed  to  have  the  perfect  use  of  the  limb. 
(See  Dubl.  Jonrn.  of  Med.  Science,  vol.  viii. 
p,  193.) 

Many  years  ago,  Mr.  Dunn,  of  Scarborough, 
communicated  to  me  the  particulars  of  a case,  in 
which  he  removed  the  cuboid  and  external  cunei- 
form bones  ; and  a month  afterwards,  took  away 
from  the  same  patient  the  os  naviculare  and  the 
two  other  cuneiform  bones,  and  sawed  off  the  dis- 
eased tarsal  extremities  of  the  metatarsal  bones  of 
the  second  and  third  toes.  A deluge  of  blood 
followed  the  operation,  and  the  boy  fainted.  As 
soon  as  the  syncope  went  off,  Mr,  Dunn  scraped 


away  some  part  of  the  astragalus,  which  was  found 
to  be  diseased.  Dry  lint  and  a roller  put  a stop  to 
the  hemorrhage  ; but  some  secondary  bleeding 
occurred,  and  it  was  necessary  to  secure  the  dorsal 
artery  of  the  foot.  In  about  five  months,  the  boy 
was  completely  well,  and  able  to  walk  without 
any  pain,  and  with  very  slight  lameness.  (See  Med . 
Chir.  Trans,  vol.  ii.  p.  337,  &c.)  From  a note 
affixed  to  Mr.  Dunn’s  essay,  it  appears,  that  Mr. 
A.  Copland  Hutchison  obviated  all  occasion  for 
amputation  of  an  officer’s  foot,  by  extracting  the 
fragments  of  two  bones  of  the  tarsus  and  three  of 
the  metatarsus,  which  had  been  broken  by  a musket 
ball.  (P.346.;  also  Hutchison’s  Practical  Obs.  in 
Surgery,  8vo.  Lond.  1816.)  On  this  subject,  I 
fully  concur  with  Mr.  Hutchison,  that,  when  the 
foot  is  extensively  diseased,  partial  amputation  of 
the  foot  will  generally  be  more  prudent  than 
attempts  at  excision  of  the  diseased  bones.  In  Mr. 
Dunn’s  case,  however,  as  every  bone  of  the  tarsus 
was  affected,  except  the  os  calcis,  partial  ampu- 
tation of  the  foot  was  out  of  the  question.  Either 
excision  of  the  diseased  bones,  or  amputation  above 
the  ankle,  was  the  only  alternative. 
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Operations  de  Chirurgie,  Paris,  1742,  and  the  English 
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sure  l’Amputation  a Lambeau,  par  M.  de  Garengeot. 
Obs.  sur  la  Resection  de  l’Os  apres  l’Amputation  de  la 
Cuisse,  par  M.  Veyret.  Memoire  sur  la  Saillie,  de  l’Os 
apres  l’Amputation  des  Mernbres ; oh  l’on  examine  les 
causes  de  cet  inconvenient,  les  moyens  d'y  remedier,  et 
ceux  de  la  prevenir,  par  M.  Louis.  Seconde  Memoire 
sur  l’Amputation  des  Grandes  Extremites,  par  M.  Louis . 
The  foregoing  Essays  are  in  MOn.  de  1’  Acad,  de  Chirur- 
gie, t.  v.  edit.  12mo.  R.  de  Vermale , Obs.  et  Remarques, 
de  Chirurgie  pratique,  Manheim,  1767.  Essai  sur  les 
Amputations  dans  les  Articles,  par  M.  Brasdor,  in  t.  xv. 
Mem.  de  l’Aca.  de  Chir.  J.  U.  Bilguer,  De  Membrorum 
Amputatione  rarissime  administranda  aut  quasi  abro- 
ganda,  4to.  Halas  Magd.  1761.  White's  Cases  in  Surgery, 
1770.  Bromfield's  Chir.  Obs.  and  Cases,  vol.  i.  chap.  *2. 
8vo.  177').  O'  Hallo  van's  Complete  Treatise  on  Gangrene, 
&c.,  with  a new  Method  of  Amputation,  8vo.  Dublin, 
1765.  Alanson's  Practical  Obs.  on  Amputation,  ed.  2. 
1782.  J.  L.  Petit,  Traite  des  Maladies  Chir.  t.  iii.  Paris, 
1774,  or  the  later  edition,  1790.  R.  Mynor's  Practical 
Thoughts  on  Amputation,  Birmingh.  1783.  T.  Kirkland , 
Thoughts  on  Amputation,  &c.  8vo.  Lond.  1780.  Loder, 
Comment,  de  Nova  Alansoni,  Amputationis  Methodo, 
Progr.  1.  7.  Jen.  1784;  or  Chir.  Med.  Beobachtungen,  8vo. 
Weimar,  1794.  Mursinna,  Neue  Med.  Chir.  Beobacht. 
Berlin,  1796;  P.  F.  Walther,  Abhandl.  aus  dem  Gebiete 
der  Prakt.  Medicin,  besonders  der  Chirurgie  und  Augen- 
heilkunde,  b.  i.  Landshut,  1810;  Kern,  Ueber  die  Hand- 
lungsweise  bey  der  Absetzung  der  Glieder.  Wien.  1814. 
W.  Frazer,  An  Essay  on  the  Shoulder-joint  Operation, 
8vo.  Lond.  1813.  J.  P.  Ro?t.v,  Memoire  et  Obs.  sur  la  Re- 
union immediate  de  la  Plaie  apr£s  l’Amputation,  8vo. 
Paris,  1814.  J.  F.  D.  Evans,  Practical  Obs.  on  Cataract 
and  closed  Pupil,  and  on  Amputation  of  the  Arm  at  the 
Shoulder,  &c.  8vo.  Lond.  1815.  H.  J.  Brunninghausen, 
Erfahrungen  und  Bemerkungen  iiber  die  Amputatien, 
8vo.  Bamb.  1818.  Langenheck,  Bibl.  fur  die  Chirurgie, 
b.  i.  p.  462,  &c.  8vo.  Gott.  1816.  P.  G.  Van  Hoorn,  De 
iis,  qua;  in  partibus  Membri,  prtesertim  osseis,  amputa- 
tione vulneratis  notanda  sunt.  4to.  Lugd.  1803.  Graefe, 
Normen  fur  die  Ablosung  grftsserer  Gliedm.  4to.  Berlin, 
1813.  Klein,  Practische  Ansichten  bedeutendsten  Chir. 
Op.  h.  1.  4to.  Stutt,  1816.  A.  C.  Hutchison,  Practical 
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Obs.  in  Surgery,  8vo.  Lond.  1816;  and  further  Obs.  on 
the  proper  Period  for  amputating  in  Gunshot  Wounds, 
&c.  8vo.  Lond.  1819.  John  Hennen,  Principles  of  Mili- 
tary Surgery,  2d  ed.  8vo.  Lond.  1820.  Pott's  Remarks 
on  Amputation.  Sabatier , Medecine  Operatoire,  tom.  iii. 
ed.  2.  Hey's  Practical  Obs.  in  Surgery,  ed.  2.  Remarques 
et  Observations  sur  P Amputation  des  Membres,  in 
CEuvres  Chir.  de  Desault,  par  Bichat , t.  ii.  P.  J.  Roux, 
De  la  Resection,  ou  du  Retranchement  des  Portions  d’Os 
malades,  soit  dans  les  Articulations,  soit  hors  des  Articu- 
lations, 4to.  Paris,  1812.  Vermischte  Chirurgische  Schrif- 
ten,  von  J.  L.  Schmucker,  band  i.  Operative  Surgery,  by 
Sir  C.  Bell,  vol.  i.  Richerand , Nosographie  Chir.  t.  iv. 
Pelletan,  Clinique  Chir.  t.  iii.  Gooch's  Chirurgical  Works, 
various  parts  of  the  three  volumes.  Larrey,  Relation 
Chir.  de  1’ Armee  d’Orient  en  Egypte  et  Syrie ; also  Mdm. 
de  Chirurgie  Militaire.  G.  J.  Guthrie  on  Gunshot 
Wounds,  8vo.  Lond.  1815  ; a publication  which  cannot 
be  too  attentively  studied  by  every  surgeon  who  wishes  to 
know  when,  as  well  as  how,  to  amputate  in  cases  of  gun- 
shot injury.  Roux , Parallele  de  la  Chirurgie  Angloise 
avec  la  Chirurgie  Frangoise,  p.  336,  &c.  Paris,  1815. 
John  Thomson , Report  of  Obs.  made  in  the  Military  Hos- 
pitals of  Belgium,  1817.  C.  Averill,  Operative  Surgery. 
Lond.  1823.  Syme,  in  Edinb.  Med.  and  Surgical  Journ. 
No.  78.  Maingau/t,  Med.  Operatoire,  fol.  Paris,  1822; 
contains  excellent  lithographic  plates,  illustrative  of  am- 
putation. An  English  edition  of  this  work  has  been  pub- 
lished by  Mr.  Wm.  Sands  Cox,  of  Birmingham.  Velpeau, 
Nouv.  Elem.  de  Med.  Operatoire,  t.  i.  8vo.  Paris,  1832 ; 
a book  containing  very  extended  views  of  the  whole 
subject.  J.  F.  Malgaigne,  Manuel  de  Med.  Operatoire, 
12mo.  Paris,  1834  ; a treatise  replete  with  valuable  direc- 
tions. Dupuytren,  Legons  Orales  de  Clinique  Chir.  t.  iv. 
8vo.  Paris,  1834.  R.  Liston,  Elements  of  Surgery, 
part  iii.  8vo.  Lond.  1332 ; the  description  of  flap-ampu- 
tation  is  particularly  interesting.  M.  J.  Chelius,  Handb. 
der  Chirurgie,  b.  ii.  1827.  H Scoutteten,  La  Methode 
Ovalaire,  ou  Nouvelle  Methode  pour  amputer  dans  les 
Articulations,  4to.  Paris,  1827. 

AMYLUM.  Starch  is  occasionally  employed 
in  clysters.  The  following  is  the  formula  used  at 
St.  Bartholomew’s  Hospital.  R Mucilaginis  Amyli, 
Aquae  distillatae,  sing,  ^ij  : Tinct.  Opii  guttas  qua- 
draginta:  Misce.  When  the  starch  enema  is  em- 
ployed with  laudanum  for  the  relief  of  retention  of 
urine,  it  is  very  desirable  that  it  should  be  retained 
in  the  rectum  a certain  time,  in  order  that  it  may 
have  the  desired  effect.  This  purpose  will  be  more 
likely  to  be  fulfilled,  if  the  quantity  of  mucilaginous 
fluid  injected  do  not  exceed  two  or  three  ounces. 

ANASTOMOSIS  (from  ava,  through,  and 
cto yea,  a mouth).  Anatomists  and  surgeons  im- 
ply, by  this  term,  the  communications  of  the  blood- 
vessels with  each  other,  or  their  running  and 
opening  into  each  other,  by  which  the  continuance 
of  a free  circulation  of  the  blood  is  greatly  ensured, 
and  the  danger  of  mortification  lessened.  The 
immense  importance  of  this  part  of  our  structure, 
in  all  cases  in  which  the  main  artery,  or  veins  of  a 
limb  are  obliterated,  is  particularly  conspicuous  in 
the  disease  called  aneurism.  (See  Aneurism.) 

Nay,  such  has  been  the  providence  of  nature  in 
this  respect,  that,  even  where  the  thoracic  aorta 
has  been  completely  obstructed,  the  channels  for 
the  conveyance  of  the  blood  to  the  lower  extremi- 
ties have  yet  been  found  adequate  to  that  purpose. 
This  was  proved  in  an  example  where  the  obstruc- 
tion had  been  gradually  produced  by  disease,  and 
the  anastomosing  vessels  of  course  had  had  time  for 
enlargement ; for  this  is  a very  different  case  from 
that  in  which  a ligature  is  suddenly  applied  to  the 
aorta ; though,  as  far  as  can  be  deduced  from  the 
particulars  of.  some  experiments  made  on  dogs  by 
Sir  Astley  Cooper,  and  of  three  operations  in 
which  the  human  abdominal  aorta  has  been  tied  by 
him  ( Surgical  Essays,  part  i.  p.  101.),  by  Mr. 
James,  of  Exeter  (Med.  Chir.  Trails,  vol.  xvi.), 
and  Mr.  Murray,  at  the  Cape  of  Good  Hope,  blood 
will  still  pass  to  the  lower  extremities  in  sufficient 
quantity  for  their  nutrition.  At  least,  this  inference 
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is  safely  deducible  from  the  very  memorable  ope- 
rations to  which  I have  referred,  subject  to  one  im- 
portant condition,  viz.  that  there  be  no  additional 
cause  of  impediment  to  the  passage  of  blood  to  the 
lower  extremities  besides  the  ligature  above  the  bi- 
furcation of  the  aorta.  When  Sir  A.  Cooper  tied 
the  human  aorta  in  the  abdomen,  the  experiment 
was  made  as  the  only  possible  means  of  hindering 
a man  from  bleeding  to  death,  who  had  a large 
aneurism  of  the  external  iliac  artery  actually  be- 
ginning to  bleed,  and  extending  too  high  to  admit 
of  any  thing  else  being  done.  Now,  although  the 
unfortunate  patient  was  not  saved,  and  it  must  be 
acknowledged  that  the  chances  of  any  other  result 
were  very  small,  the  case  furnished  the  important 
proof,  that  if  the  abdominal  aorta  be  suddenly 
and  completely  obstructed,  the  blood  may  yet 
pass  in  adequate  quantity  to  the  lower  extremities, 
•provided  there  exist  no  other  cause  of  impedi- 
ment to  the  passage  of  the  blood  into  them  ; for, 
on  the  side  occupied  by  the  aneurism,  the  circu- 
lation in  the  limb  was  stopped,  while,  in  the  oppo- 
site limb,  the  circulation  and  natural  warmth  were 
preserved.  To  this  subject  I shall  hereafter  re- 
turn. (See  Aorta.) 

The  changes  which  take  place  in  the  arterial 
system  of  the  limb,  when  the  main  artery  is  ren- 
dered impervious  by  the  application  of  a ligature, 
are  well  described  by  Mr.  Hodgson  : “ The  blood, 
meeting  with  an  obstacle  to  its  progress  through 
the  accustomed  channel,  is  thrown  in  greater  quan- 
tity, and  with  greater  force,  into  those  branches 
which  arise  above  the  seat  of  the  obstruction.  The 
ramifications  of  these  branches,  in  consequence  of 
the  unusual  influx  of  blood,  undergo  a remarkable 
dilatation  ; the  more  minute  vessels  also,  by  which 
they  anastomose  with  corresponding  ramifications, 
arising  from  branches  given  off  below  the  obstruc- 
tion, are  from  the  same  cause  sufficiently  enlarged 
to  allow  a free  passage  of  the  blood  into  the  infe- 
rior trunks  of  the  limb.  At  first,  the  circulation  is 
in  this  manner  carried  on  through  a congeries  of 
minute  anastomosing  arteries : in  a short  time,  a 
few  of  these  channels  become  more  enlarged  than 
the  rest : as  these  increase  in  size,  the  smaller  ves- 
sels gradually  collapse,  and  ultimately  a few  large 
communications  constitute  permanent  channels, 
through  which  the  blood  is  transmitted  to  the  parts 
that  it  is  destined  to  supply.  This  is  one  mode  by 
which  a collateral  circulation  is  established. 

“ But,  in  some  situations,  more  direct  and  os- 
tensible inosculations  are  provided  ; so  that  when 
one  channel  is  obstructed,  the  blood  passes  at  once 
through  the  other  in  a sufficient  stream  for  the 
nourishment  of  the  part  which  it  is  destined  to 
supply.  Under  these  circumstances,  no  dilatation 
of  the  collateral  branches  is  necessary : the  circu- 
lation, in  such  instances,  may  be  said  to  be  con- 
stantly carried  on  through  inosculating  trunks. 
These  great  communications  principally  exist  in 
the  extremities  of  the  body,  where  the  dilating 
impulse,  which  the  blood  receives  from  the  heart, 
is  of  course  diminished.  Thus,  the  radial  artery 
inosculates  freely  with  the  ulnar;  the  anterior 
with  the  posterior  tibial ; and  the  internal  carotid 
with  the  vertebral  arteries.  Two  modes  therefore 
exist,  by  which  arteries  communicate  with  each 
other  — the  anastomoses  of  minute  ramifications, 
and  the  direct  inosculations  of  trunks.”  (See 
Hodgson  on  the  Diseases  of  Arteries  and  Veins, 
p.  234.  Refer  also  to  Inosculation.)  The  best 
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general  account  of  the  inosculations,  in  relation  to 
aneurism,  is  contained  in  Scarpa’s  Treatise  on 
Aneurism ; mOre  especially  the  Italian  edition, 
which  is  embellished  with  beautiful  engravings. 

ANCHYLOSIS  (from  avKuXog,  crooked). 
True  or  complete  anchylosis  signifies  the  fixed  and 
motionless  state  of  a joint,  resulting  from  the  arti- 
cular  surfaces  being  consolidated  together  by  osse- 
ous matter.  False  or  incomplete  anchylosis  denotes 
the  loss  of  motion,  or  very  considerable  rigidity, 
in  an  orbicular,  or  ginglimoid  joint,  occasioned  by 
adhesions  of  one  synovial  surface  to  the  other,  or  by 
a thickening  of  the  soft  parts  on  the  outside  of  the 
joint.  By  Mr.  Mayo,  anchylosis  is  divided  into 
osseous,  cartilaginous,  and  mixed,  according  as  the 
articular  surfaces  happen  to  be  united  through  the 
medium  of  bone,  of  cartilage,  or  of  both  these  sub- 
stances together.  (See  Outlines  of  Human  Pathos 
logy,  p.  72.)  Of  course,  this  last  classification  is 
not  intended  to  comprise  some  of  the  varieties  of 
false  anchylosis.  True  anchylosis,  then,  may  be  said 
to  denote  an  intimate  osseous  consolidation,  either 
of  the  kind  of  joint  termed  diarthrosis,  where  the 
ends  of  the  bones  are  tipped  with  cartilage,  and 
furnished  with  a capsular  ligament,  or  of  the  other 
less  moveable  sort  of  joint,  termed  synarthrosis, 
where  the  bones  are  united  by  an  intervening  layer 
of  fibro-cartilage,  and  the  articulation  is  strength- 
ened externally  by  ligamentous  bands.  The  latter 
kind  of  joint  can  hardly  be  said  to  be  susceptible 
of  false  anchylosis;  for  it  naturally  has  only  a very 
slight  degree  of  motion,  which  requires  a true  an- 
chylosis for  its  interruption. 

Anchylosis  is  more  common  in  the  ginglimoid 
articulations  than  others  ; though  sometimes  met 
with  in  every  description  of  joint.  In  general, 
only  one  joint  is  anchylosed  in  the  same  individual ; 
but  sometimes  several  articulations  are  the  seat  of 
anchylosis,  and  rare  instances  are  recorded,  in 
which  every  joint  in  the  body  was  in  this  state. 
Thus,  Bernard  Conner  describes  an  example  of  a 
general  anchylosis  of  all  the  bones  of  the  human 
body.  (De  stupendo  Ossium  Coalitu.)  The  parti- 
culars of  a child,  twenty-three  months  old,  afflicted 
with  universal  anchylosis,  are  given  in  L’Hist.  de 
V Acad,  des  Sciences,  an.  1716.  In  old  age,  anchy- 
losis in  certain  parts  of  the  skeleton  is  a natural 
change  ; and  in  this  period  of  life,  it  is  common  to 
find  the  heads  of  the  ribs  anchylosed  to  the  bodies 
of  the  vertebrai,  or  the  tubercles  to  ihe  transverse 
processes,  the  vertebrae  to  one  another,  the  enci- 
form  cartilage  to  the  sternum,  &c. 

Anchylosis,  strictly  speaking,  is  not  a disease 
itself,  but  only  an  effect  or  consequence  of  other 
affections,  and  it  may  follow  all  those  which  de- 
stroy any  one  of  the  conditions,  without  which  the 
motion  of  a joint  is  necessarily  interrupted  either 
permanently  or  for  a very  considerable  time. 
The  author  of  the  article  Anchylosis,  in  the  En- 
cyclopedic Methodique,  refers  to  a preparation,  in 
which  the  femur  is  so  anchylosed  with  the  tibia 
and  patella,  that  both  the  compact  and  spongy 
substances  of  these  bones  appear  to  be  common 
to  all  of  them,  without  any  line  of  separation 
being  discernible  between  them.  Eustachius,  Co- 
lumbo,  and  Cruveilhier,  have  each  seen  an  an- 
chylosis of  the  lower  jaw.  In  the  Museum  of  the 
London  University  is  a specimen  of  anchylosis 
extending  to  eleven  vertebrae.  In  the  same  col- 
lection are  examples  of  anchylosis  between  the 
oeeipital  bone  and  the  atlas,  between  the  atlas 


and  the  dentata,  and  between  the  three  upper  cer- 
vical vertebrae.  There  may  also  be  seen  perfect 
anchyloses  of  the  three  bones  of  the  knee,  those 
of  the  elbow  and  hip,  of  the  metacarpal  bones  to 
one  another,  and  of  the  sacrum  to  the  ischium. 
Cruveilhier  has  given  the  particulars  of  an  anchy- 
losis of  one  of  the  articulations  of  the  lower  jaw  in 
a very  old  woman.  It  commenced  in  her  child- 
hood, from  a blow  on  the  side  of  the  face.  From 
the  engraving  of  the  parts,,  it  appears  that  the 
condyle  and  glenoid  cavity  were  completely  con- 
solidated and  united  by  osseous  matter. 

Referring  to  anchylosis  in  general,  we  may  ob- 
serve with  M.  Sanson,  that  its  causes  are  numerous  ; 
inasmuch  as  every  circumstance  capable  of  im- 
pairing the  articular  surfaces,  stopping  the  synovial 
secretion,  lessening  the  suppleness  of  the  ligaments, 
or  of  the  soft  parts  around  the  joint,  or  of  inter- 
fering with  the  action  of  the  muscles,  or  the  play 
of  the  tendons,,  may  hinder  the  articular  surfaces, 
more  or  less,  from  moving  upon  one  another. 
One  thing,  almost  essential  to  the  production  of 
anchylosis,  is  the  part  being  kept  motionless ; and, 
as  M.  Sanson  well  observes,  this  condition  has 
such  influence,  that  it  will  of  itself  bring  on  the 
changes  which  terminate  in  a joint  becoming  in- 
capable of  resuming  its  functions,  in  consequence 
of  true  or  false  anchylosis.  An  illustration  of  this 
fact  is  afforded  by  what  happens  to  the  Indian  Fa- 
kirs, who,  by  way  of  religious  penitence,  sometimes 
condemn  themselves  to  continue  motionless  in  cer- 
tain attitudes  for  several  years,  and  whose  limbs  at 
the  expiration  of  the  term  are  anchylosed  in  the 
posture,  in  which  they  happen  to  have  been  so  long 
maintained.  The  same  fact  is  exemplified  in  per- 
sons who  met  with  fractures  of  their  limbs ; for, 
in  consequence  of  the  motionless  state  in  which 
the  part  is  kept  to  promote  union  of  the  broken 
bones,  the  synovial  secretion  is  diminished,  and 
the  fibrous  capsules  and  ligaments  of  the  joint  all 
acquire  a rigidity,  in  which  the  surrounding  cel- 
lular tissue  participates.  The  sheaths  of  the  tendons 
are  also  no  longer  duly  lubricated.  All  these  cir- 
cumstances make  opposition  to  the  free  action  of 
the  muscles,  which,  being  themselves  weakened  by 
protracted  inactivity,  are  incapable  of  overcoming 
the  resistance  to  the  motion  of  the  joint.  On  the 
same  principle  of  a long-continued  motionless  state 
of  an  articulation,  anchylosis  may  be  induced  as  a 
complication  and  sequel  of  the  contracted  state  of 
some  particular  muscle,  or  of  the  growth  of  various 
tumours  near  the  joint.  The  contraction  of  cica- 
trices after  burns,  or  after  a destruction  of  the 
soft  parts  by  gangrene  or  ulceration  ; and  an 
unyielding  state  of  the  cellular  tissue,  the  effect  of 
extensive  and  inveterate  abscesses  in  it ; certain  ex- 
ostoses; and  especially  inflammation  of  the  syno- 
vial membrane,  whether  acute,  or  chronic,  idiopa- 
thic, scrofulous,  or  rheumatic,  &e.,  or  accidentally 
excited  by  mechanical  injury  of  the  joints;  are  all 
so  many  circumstances  capable  of  leading  to  an- 
chylosis. Particular  fractures  of  the  joints,  or 
such  as  are  situated  near  them,  if  not  skilfully 
treated,  are  apt  to  be  followed  by  inflammation  of 
the  synovial  membrane,  absorption  of  the  cartilages, 
and  complete  anchylosis.  No  doubt,  in  some  of 
these  instances,  the  connection  amounts  at  first  only 
to  whatauthors  understand  by  false  anchylosis  ; but, 
in  the  course  of  time,  this  becomes  converted  into 
complete,  or  true,  characterised  by  osseous  con- 
solidation. On  the  whole,  however,  as  M.  Sanson 
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has  remarked,  false  anchylosis  is  far  more  common 
than  the  true  form  of  it. 

When  a bone  is  fractured  near  a joint,  and  this 
is  kept  too  long  motionless,  anchylosis  is  apt  to  fol- 
low. Here  the  risk  is  increased  by  the  synovial 
membrane  being  likely  to  inflame  ; and,  indeed, 
sometimes  the  accident  brings  on  ulceration  of  the 
cartilages.  In  the  North  London  Hospital,  I lately 
saw  a case,  where  the  olecranon  had  been  broken 
across  its  base,  and  the  detached  piece  had  become 
completely  consolidated  to  the  humerus ; yet  the 
patient  had  considerable  power  of  extending  the 
forearm,  probably  through  the  medium  of  the  long 
supinator  and  other  muscles  arising  from  the  outer 
condyle.  It  is  partly  in  consequence  of  the  risk 
of  inflammation  of  the  synovial  membrane  and  of 
anchylosis,  that  fractures  of  or  very  near  joints  are 
more  serious  than  others  differently  placed.  Wounds 
and  contusions  of  joints  may  bring  on  such  changes 
as  terminate  in  anchylosis.  I have  already  men- 
tioned, that  Cruveilhier  has  seen  an  instance  of  an- 
chylosis of  the  right  articulation  of  the  lower  jaw. 
This  was  brought  on  by  a blow  received  on  the  part 
when  the  patient  (a  female)  was  a child.  She  lived 
to  a very  advanced  age,  and,  notwithstanding  the 
anchylosis,  was  able  to  speak  very  well,  and  to  mas- 
ticate by  pressing  the  food  with  her  tongue  against 
the  hard  substance  covering  the  alveolary  processes, 
where  the  teeth  were  deficient.  (See  Cruveilhier, 
Anat.  Pathologique,  livr.  ix*  pi.  &.  figs.  1 & 2.) 

With  regard  both  to  true  and  false  anchylosis, 
the  surgeon  may  generally  render  more  efficient 
service  in  preventing,  than  in  endeavouring  to  cure 
them.  In  wounds,,  contusions,  and  fractures  of  or 
near  joints,  the  best  means  of  prevention  consist 
in  the  rigorous  adoption  of  antiphlogistic  treatment 
at  first,  and  in  a later  stage  in  having  timely  recourse 
to  passive  motion  of  the  joint ; and  then  to  combine 
with  this  plan  friction  with  camphorated  and  other 
liniments,  in  order  to  promote  the  secretion  of  the 
synovia.  When  the  bones  are  carious,  as  in  scro- 
fulous disease  of  the  vertebrae,  and  in  advanced 
stages  of  ulceration  of  the  cartilages  of  the  knee, 
elbow,  wrist,  &c.,  the  surgeon,  instead  of  endea- 
vouring to  prevent  anchylosis,  should  promote  its 
occurrence,  as  the  most  favourable  result  which 
the  case  now  admits  of.  In  fact,  the  completion 
of  anchylosis  will  denote  the  termination  of  the 
disease.  One  important  indication,  however,  un- 
der such  circumstances,  is  to  try  to  let  the  limb  be 
anchylosed  in  the  posture  which  will  allow  it  to 
be  of  the  greatest  possible  use.  Thus,  when  the 
elbow  is  likely  to  be  the  seat  of  anchylosis,  the 
forearm  should  be  kept  bent ; but  when  the  knee  is 
concerned,  the  leg  should  be  kept  extended  ; and 
when  the  hip,  the  thigh  should  be  maintained  in  a 
similar  position.  If  anchylosis  should  have  taken 
place  to  a certain  extent,  with  the  limb  in  a disad- 
vantageous posture,  this  may  often  be  still  very 
much  improved  by  the  application  of  splints,  and 
other  mechanical  contrivances.  The  action  of  any 
mechanical  apparatus,  however,  must  be  at  first 
moderate,  though  unremitting.  Perseverance  will 
here  succeed,  when  violence  would  fail  by  bringing 
on  excessive  pain  and  a dangerous  degree  of  inflam- 
mation. Indeed,  where  the  attempts  to  remove  a 
false  anchylosis  by  gentle  passive  motion,  embro- 
cations, and  the  cautious  use  of  mechanical  means, 
fail,  it  is  better  not  to  employ  violence,  because 
such  an  anchylosis  is  preferable  to  inflammation, 
abscesses,  and  ulceration  of  the  joint. 
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As  for  true  anchylosis,  where  a complete  osseous 
consolidation  has  taken  place,  it  may  be  set  down, 
not  only  as  incurable,  but  as  admitting  of  no  im- 
provement or  alteration  in  the  position  of  the  limb, 
and,  whatever  that  may  be,  the  patient  must  be 
content  with  it.  Hence,  where  there  is  risk  of  an- 
chylosis, the  great  importance  of  placing  the  limb 
in  good  time  in  the  position,  which  will  let  it  be  of 
the  greatest  service  to  the  patient. 

Mr.  Barton,  one  of  the  surgeons  to  the  Pennsyl- 
vania Hospital  at  Philadelphia,  made,  a few  years 
ago,  the  bold  attempt  to  cure  an  anchylosis  of  the 
hip-joint  by-  a surgical  operation.  (See  North 
, American  Med.  and  Surg.  Journ.  for  April,  1827.) 
The  patient  was  a young  sailor,  who  had  fallen 
into  the  hold  of  a ship,  injured  the  hip,  and  re- 
mained seven  months  without  surgical  assistance. 
He  was  now  admitted  into  the  above  hospital, 
under  Mr.  Barton.  The  injured  thigh,  which  was 
the  right  one,  was  in  the  bent  position,  with  the 
knee  drawn  across  the  lower  part  of  the  left  femur. 
The  outer  edge  of  the  foot  was  placed  forwards, 
and  the  sole  turned  outwards.  A suspicion  of 
dislocation  was  immediately  entertained  ; but  so 
great  was  the  swelling,  and  so  acute  the  pain  in 
the  hip,  that  Mr.  Barton  was  deterred  from  making 
a manual  examination  to  ascertain  the  fact.  As 
soon  as  these  symptoms  had  subsided,  the  limb 
was  kept  for  several  weeks  extended  in  an  ap- 
paratus, but  without  producing  any  elongation,  or 
change  in  its  position.  Indeed,  a complete  an- 
chylosis between  the  femur  and  os  ilium  had 
taken  place.  After  a year’s  consideration,  Mr. 
Barton,  seeing  that  the  case  was  beyond  all  com- 
mon means  of  relief,  determined  to  attempt  to 
make  an  artificial  joint.  For  this  purpose  he 
made  in  the  upper  part  of  the  thigh  an  incision  six 
or  seven  inches  long,  the  middle  part  of  which  cor- 
responded to  the  great  trochanter.  The  centre  of 
this  first  cut  was  crossed  by  another  four  or  five 
inches  in  length,  at  a right  angle.  These  incisions 
divided,  in  succession, the  skin,  the  fascia  lata,  and 
muscles,  so  as  to  expose  the  anterior  and  posterior 
part  of  the  femur,  between  the  great  and  little  tro- 
chanters. The  femur  was  then  sawn  through  be- 
tween the  great  trochanter  and  the  neck  of  thp 
bone.  The  operation  was  completed  in  seven 
minutes;  and,  as  soon  as  it  had  been  done,  the 
limb  was  easily  brought  into  its  proper  position 
again,  and  found  not  to  be  more  than  about  half 
an  inch  shorter  than  the  other.  The  wound, 
which  bled  but  little,  was  now  closed,  and  the 
limb  put  up  in  a suitable  apparatus,  with  one  of 
Desault’s  splints.  At  first,  the  inflammation, 
swelling,  and  inflammatory  fever  were  severe ; 
but  in  nine  days  these  symptoms  abated,  and  the 
wound  suppurated  favourably.  Suffice  it  to  add, 
that  the  patient  could  move  his  thigh  in  all  direc- 
tions, and  was  able  to  get  up;  and  in  four  months 
he  was  able  to  walk  a considerable  distance.  He 
could  by  this  time  move  the  foot  twenty-four 
inches  forwards,  twenty-six  backwards,  and  twenty 
laterally,  and  rotate  it  six  inches  inwards  or  out- 
wards. The  limb  was  strong,  and  so  trivially 
shortened,  that  the  patient  walked  very  perfectly. 
Behind  the  new  joint  was  a deposit  of  bone,  sup- 
porting the  femur  in  this  direction,  and  preventing 
its  dislocation.  Although  the  successful  result  of 
Mr.  Barton’s  operation  is  what  his  boldness  fully 
deserved,  I agree  with  M.  Sanson  in  thinking,  that 
doubts  will  be  entertained  by  many  judicious 
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surgeons,  whether  the  proceeding,  which  actually 
put  the  patient’s  life  in  jeopardy,  was  really  indi- 
cated. 

W.  H.  Muller , de  Anchylosi,  Lugd.  1707.  L’Encyclo- 
pedie  Methodique,  Partie  Chir.  t.  i.  art.  Anchylose.  J. 
L.  Petit , Traite  des  Mai.  des  Os,  t.  ii.  J.  T.  Van  de  Wyn- 
persse,  De  Ancyloseos  Pathologia  et  Curatione,  singu- 
laribus  observationibus  et  fig.  illustr.  4to.  Lugd.  1783. 
Gentleman’s  Magazine,  1787  ; Universal  anchylosis,  liga- 
ments ossified.  Wnrz , Wundarzn.  p.  224.,  following  the 
removal  of  the  patella.  Sandifort,  Exercit.  Acad.  p.  i.  &c. ; 
anchylosis  of  the  occiput  with  the  atlas,  and  of  the  atlas 
with  the  dentatus.  Sandifort,  Ohs.  Pathol. ; anchylosis  of 
the  jaw.  Dumas,  Recueil  Periodique  de  la  Societe  de 
Med.  t.  x.  p.  30.  and  t.  xiii.  p.  352.  Hennen's  Principles 
of  Military  Surgery,  p.  161,  &c.  ed.  2.  The  examples  ot 
general  anchylosis  are  numerous  : Ploucquet  refers  to  Co- 
lumbus de  Re  Anatomica  ; Connor,  De  stupendo  Ossium 
Coalitu,  Oxon,  1695;  Deslandes,  in  Mem.  de  1’  Acad,  des 
Sciences,  1716;  Frank,  Reise  nach  Paris,  London,  &c. 
p.  127.,  anchylosis  of  all  the  joints  except  those  of  the 
lower  jaw;  Olivier,  in  Journ.  de  Med.  t.  xii.  p.  273.; 
Voigt,  Mag.  fur  den  Neuesten  Zustand  der  Naturkunde, 
4 b.  p.  412. ; Portal,  Cours  d’  Anat.  Med.  t.  i.  p.  14. ; Phil. 
Trans.  No.  461. ; J.  C.  Smith,  Nat.  Hist.  Hibernias  Comit. 
1744.  Job  a Meckren’s  Obs.  c.  64.  p.  297.  CaHisen, 
Systema  Chir.  Hodiernae,  t.  ii.  p.  699.  edit.  1800.  Boyer, 
Mai.  des  Os,  t.  ii.  et  Traite  des  Maladies  Chir.  t.  iv. 
p.  553.  Verduc,  Traite  des  Bandages,  chap.  xxxv.  p.  172. 
Richerand,  Nosogr.  Chir.  t.  iii.  p.  223.  edit.  4.  Murray , 
Diss.  de  Anchylosi.  Upsal,  1797.  Cruveilhier „ Anatomie 
Pathologique,  t.  i.  Paris,  fol.  1829 — 1835.  A.  Sanson,  Diet, 
de  M£d.  et  de  Chir.  Pratique,  art.  Ankylose. 

ANUERISM,  or  Aneurysm  (from  aviv^va-fxa, 
a dilatation).  The  tumours  which  are  formed  by 
a preternatural  dilatation  of  a part  of  an  artery,  as 
well  as  those  swellings  which  are  occasioned  by 
a collection  of  arterial  blood,  effused  in  the  cellular 
tissue,  in  consequence  of  a rupture,  or  wound  of 
the  coats  of  the  artery,  but  having  no  outlet  in 
the  integuments  (see  Guthrie  on  Dis.  of  Arteries, 
p.  46.),  receive  the  name  of  aneurisms.  According 
to  these  opinions,  aneurisms  are  of  two  kinds  ; the 
first  "being  termed  true ; the  second  spurious,  or false. 
Some  modern  writers  reckon  another  form  of 
aneurism,  which  is  said  to  happen,  when  the 
external  coats  of  an  artery  being  weakened  by 
mechanical  injury,  or  disease,  the  internal  coat 
protrudes  through  the  breach  in  the  outer  coat,  so 
as  to  form  a tumour  distended  with  blood.  This 
case  has  been  denominated  the  internal  mixed, 
aneurism,  or  aneurisma  herniam  arteriee  sistens. 
The  reality  of  this  form  of  disease  was  believed  in  by 
Dr.  W.  Hunter ; and  some  delicate  experiments, 
instituted  by  Haller  on  the  mesenteric  arteries  of 
frogs,  appear  to  have  been  the  first  ground  of  the 
opinion.  Such  an  aneurism,  however,  has  not 
been  universally  admitted  : not  that  any  body 
doubted  the  correctness  of  what  Haller  advanced ; 
but  because  there  might  not  always  be  a perfect 
analogy  between  the  results  of  an  experiment  on 
animals,  and  those  afforded  by  the  observation  of 
the  diseases  of  the  human  body. 

When  Haller  asserted,  that,  by  separating  the 
muscular  from  the  inner  coat  of  the  arteries,  he 
could,  when  he  pleased,  produce  an  aneurism  in 
these  animals  ; and  when  Hunter  declared,  that  such 
an  experiment  made  the  artery  firmer  than  ever,  in 
consequence  of  the  adhesive  inflammation  taking 
place  ; the  character  and  veracity  of  these  eminent 
men  naturally  lead  to  the  question,  whether  the  ex- 
periments were  conducted  exactly  in  the  same 
manner.  Now,  says  Mr.  Wilson,  when  we  know 
that  Haller  did  not  suffer  the  surrounding  parts  to 
unite,  and  that  John  Hunter  did,  we  can  no  longer 
be  at  a loss  to  account  for  the  different  conclusions. 
(See  Wilson’s  Anatomy,  Pathology , S)C.  of  the  Vas- 
cular System , p.  378.) 


However  this  may  be,  with  respect  to  the  experi- 
ments made  on  certain  animals,  I am  disposed  to 
consider  it  fully  proved  by  Mr.  J.  Hunter,  Sir  E. 
Home,  and  Professor  Scarpa,  that,  in  the  human 
subject,  an  aneurism  will  not  arise  from  the  kind  of 
weakness  which  is  caused  by  cutting  or  even  strip- 
ping off  the  external  coat  of  a sound  artery,  whether 
the  wound  be  closed  or  not. 

This  fact  would  at  least  appear  to  be  well  esta- 
blished, with  respect  to  the  generality  of  the  ar- 
teries ; but,  how  far  it  is  so  in  relation  to  the  aorta, 
is  another  question,  the  inner  membrane  of  which 
vessel  is  more  elastic  than  that  of  common  arteries. 
Indeed,  in  1804,  Dubois  and  Dupuytren  presented 
to  the  Faculty  of  Medicine  at  Paris,  a pathological 
preparation,  exhibiting  the  lining  of  the  aorta  pro- 
truding through  the  middle  coat,  in  the  form  of  a 
sac  filled  with  blood.  (See  Diet,  des  Sciences  Med. 
art.  Aneurisme  ; and  Breschet , in  Transl.  of  Mr. 
Hodgson’s  Work,  p.  130.) 

Subsequently  to  the  period  here  referred  to, 
Breschet  has  prosecuted  this  part  of  the  inquiry, 
and  ascertained,  beyond  all  dispute,  the  reality  of 
mixed  aneurisms,  and  this  in  other  arteries  besides 
the  aorta.  Thus,  his  first  example  was  a hernial 
protrusion  of  the  inner  coat  of  the  popliteal  artery, 
through  the  fibrous  coat,  and  covered  by  the  ex- 
ternal tunic.  (IWem.  sur  I’Aneur.  p.  83.)  His 
second  case  was  a mixed  aneurism,  situated  near 
the  termination  of  the  left  iliac  artery,  (p.  93.) 

By  the  term  mixed  aneurism.  Dr.  A.  Monro, 
senior,  implied  the  state  of  a true  aneurism,  when 
its  cyst  had  burst,  and  the  blood  was  diffused  in 
the  adjacent  cellular  substance  ; an  event  which  is 
frequent.  Besides  these  varieties  of  aneurism,  the 
aneurismal  varix,  or  venous  aneurism,  and  the 
aneurism,  by  anastomosis,  constitute  diseases  which 
are  usually  regarded  as  cases  pertaining  to  the 
present  subject,  though  incapable  of  being  com- 
prised under  the  ordinary  definition  of  an  aneu- 
rism. 

An  aneurism  may  then  be  defined  to  be  a 
tumour  filled  with  blood,  either  in  a fluid  or  solid 
state,  usually  attended  with  pulsation,  and  the  sac 
of  which  has  an  opening  in  it,  by  which  it  com- 
municates with  the  artery,  from  which  the  blood 
is  transmitted  into  it.  Lisfranc  defines  it,  “ a tu- 
mour formed  by  arterial  blood,  and  communicating 
with  an  artery,”  and  divides  all  aneurisms  into 
traumatic  and  spontaneous,  according  as  they  hap- 
pen to  be  produced  by  a wound,  or  disease  of  the 
coats  of  the  artery.  ( De  l’ Obliteration  des  Arteres 
dans  les  Aneurismes,  p.  6.) 

Nothing  can  be  more  manifest  than  the  fact, 
that,  previously  to  the  discovery  of  the  circulation 
of  the  blood,  no  correct,  nor  valuable  opinions 
could  have  prevailed  respecting  the  diseases  which 
now  go  unde’  the  name  of  aneurisms.  Indeed,  it 
was  not  until  after  the  days  of  Aristotle,  that  any 
distinction  was  made  between  the  swellings  of  veins 
and  those  of  arteries ; such  vessels  not  having  been 
at  that  early  period  distinguished  from  each  other. 
Their  differences  were  first  pointed  out  by  Rufu3 
of  Ephesus.  Down  to  Galen,  however,  nothing 
like  consistency  was  established  in  the  notions  re- 
specting aneurism.  His  opinion  was,  that  all 
tumours  of  this  nature  were  produced  either  by 
anastomosis,  or  by  rupture ; and  though  he  has 
described  their  symptoms,  he  has  not  informed  us 
of  the  characters  by  which  each  of  these  cases  was 
distinguishable,  one  from  the  other.  Paulus 
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^gineta  divides  aneurism  into  two  sorts,  both  of 
which,  he  says,  are  attended  with  extravasation,  and 
of  course  with  rupture.  Vesalius,  who  first  ap- 
plied anatomy  to  the  investigation  of  disease, 
described  aneurism  arising  from  the  rupture  of 
a dilated  aorta  ; the  first  specimen,  I believe,  on 
record  of  this  form  of  disease.  ( Bonetus  Sepulch. 
Anat.  lib.  iv.  sect.  2.) 

The  combination  of  rupture  with  dilatation  of 
the  artery,  was  afterwards  more  particularly  no- 
ticed by  Nuck  ( Oper . Chir.  fyc.  Lugd.  1692); 
but  it  was  Fernelius  who  first  promulgated  the 
doctrine,  that  aneurisms  were  always  dilated  ar- 
teries. ( Universa  Medicina,  De  Extern . Corp. 
Affect,  lib.  vii.  cap.  3.  Venet.  1564.) 

This  opinion  was  espoused  by  Forrestus,  Die- 
merbroek,  and  others  ; but  at  length,  the  inaccu- 
racy of  attempting  to  refer  every  aneurism  solely  to 
dilatation  of  the  coats  of  the  vessel,  was  established 
by  the  observations  of  Lancisi,  Freind,  Guattani, 
and  Morgagni.  In  short,  as  Mr.  Hodgson  has 
stated,  these  authors  proved,  that  aneurism  may 
be  produced  either  by  the  rupture,  or  the  dilatation 
of  the  coats  of  an  artery,  or  by  a combination  of 
both  circumstances,  the  dilatation  having  preceded 
the  rupture.  (On  the  D is.  of  Arteries,  §c.  8vo. 
Lond.  1815.) 

In  truth,  this  admission  of  aneurism  by  dilat- 
ation, and  of  aueurism  by  rupture  of  the  coats  of 
an  artery,  together  with  the  frequent  combination 
of  both  circumstances,  became  the  prevailing  un- 
disturbed doctrine  of  every  surgical  school,  until 
Professor  Scarpa,  inclining  to  the  tenets  of  Syl- 
vaticus  (De  Aneurysmate , Tract.  Venetiis,  1600, 
4to.),  ventured  to  question  the  correctness  of  the 
common  opinion  about  the  dilatation  of  all  the  arte- 
rial coats.  However,  after  the  very  clear  and  satis- 
factory elucidation  of  this  disputed  point  by  my 
friend  Mr.  Hodgson,  and  others,  as  well  as  by  seve- 
ral preparations  in  the  Hunterian  collection  (see 
Guthrie  on  Dis.  of  Arteries ),  the  accurate  views  of 
the  subject,  first  taken  by  Morgagni,  and  the  other 
eminent  writers  specified  above,  may  be  regarded 
as  established  beyond  the  possibility  of  dispute.  At 
the  same  time,  it  is  not  to  be  supposed  that  Scarpa 
means  to  say,  that  the  arteries  are  not  subject  to 
a morbid  dilatation  ; on  the  contrary,  he  gives  a 
particular  description  of  this  affeetion,  which  he 
carefully  descriminates  from  aneurism. 

Previously  to  offering  a more  particular  account 
oFthe  doctrine  taught  by  Scarpa,  respecting  the 
formation  of  aneurism,  as  well  as  of  the  chief  facts, 
which  may  be  adduced  against  a part  of  such  doc- 
trine, it  seems  proper  to  make  the  reader  acquainted 
with  the  various  forms  of  the  disease,  their  ordinary 
symptoms,  and  a few  pathological  facts. 

When  any  part  of  an  artery  is  dilated  (at- 
tended with  particular  circumstances  marking  its 
difference  from  another  form  of  dilatation,  which, 
as  I shall  explain,  perhaps  ought  not  to  be  set 
down  as  aneurismal),  the  swelling  is  commonly 
named  a true  or  genuine  aneurism.  In  such  cases, 
the  artery  is  either  enlarged  at  only  a small  part 
of  its  track,  and  the  tumour  has  a determinate 
border,  or  the  vessel  is  dilated  for  a considerable 
length  ; in  which  circumstance  the  swelling  is  ob- 
long, and  loses  itself  so  gradually  in  the  surround- 
ing parts,  that  its  margin  cannot  be  exactly 
ascertained.  The  first  case,  which  is  the  most 
common,  is  termed  the  circumscribed  true  aneu- 
rism ; the  last,  the  diffused  true  aneurism  ; a case, 
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however,  which  would  be  looked  upon  by  Scarpa 
only  as  a specimen  of  dilatation,  different  in  se- 
veral particulars  from  aneurism,  as  will  be  here- 
after noticed.  When  blood  escapes  from  the  wound 
or  rupture  of  an  artery,  into  the  adjoining  cellular 
substance,  the  opening  in  the  skin  having  closed, 
the  swelling  is  denominated  a spurious  or  false  aneu- 
rism. In  this  instance,  the  blood  either  collects  in 
one  mass,  distends  the  cellular  substance,  and 
condenses  it  into  a cyst,  so  as  to  form  a distinctly 
circumscribed  tumour  ; or  it  is  injected  into  all  the 
adjacent  cellular  substance,  and  extends  along  the 
course  of  the  great  vessels,  from  one  end  of  the 
limb  to  the  other,  thus  producing  an  irregular  ob- 
long swelling.  The  first  case  is  named  a circum- 
scribed false  aneurism ; the  second,  a diffused 
false  aneurism.  (Richter's  Anfangsgr . b.  i.) 

When  an  aneurismal  sac  is  formed  upon  a 
dilated  artery,  the  walls  of  the  vessel  are  some- 
times thinner  than  usual ; and  some  parts  of  them 
may  become  expanded  into  pouches,  or  even  en- 
grafted upon  the  original  swelling,  the  prominent 
points  being  always  the  thinnest.  This  kind  of 
case  is  sometimes  termed  a sacculated  aneurism,  of 
which  there  is  a good  specimen  in  the  Hunterian 
collection,  remarkable  also  as  exhibiting  an  aneu- 
rism opening  by  ulceration  into  the  pulmo- 
nary artery.  (See  Guthrie  on  Dis.  of  Arteries, 
p.  59.) 

Aneurism  by  dilatation  is  distinguished  by  Bres- 
chet  into  four  varieties,  the  names  of  which  are 
determined  by  the  differences  in  the  shape  of  the 
expansion  of  the  arterial  tube.  For  instance,  U 
True  sacciform  aneurism  : 2 . T rue  fusiform  aneu- 
rism : 3.  True  cylindroid  aneurism,  subdivided 
into  that  of  the  large  arteries,  and  into  that  of  the 
small  arteries,  or  the  aneurism  by  anastomosis  of 
John  Bell,  and  the  erectile  tumours  of  Dupuytren : 
4.  True  varix-like  aneurism,  or  aneurisma  cyrsoi - 
deum.  In  sacciform . aneurism,  the  vessel  has  at 
one  point  of  its  circumference  a small  sac,  con- 
sisting of  an  expansion  of  the  arterial  tunics. 
This  variety  is  most  frequent  in  the  aorta,  but 
sometimes  on  the  carotid  and  iliac  arteries,  and 
even  on  those  of  the  limbs.  In  this  aneurism,  all 
the  arterial  tu  nics  are  simultaneously  dilated ; but  as 
the  internal  and  middle  ones  have  but  a limited 
degree  of  extensibility,  the  sacciform  aneurism  does 
not  generally  exceed  the  size  of  a filbert,  though 
Breschet  has  noticed  some  on  the  aorta  as  large  as 
a hen’s  egg.  (See  Breschet  sur  Diffgrentes  Especes 
d’Aneurismes,  p.  12.  &c.) 

In  the  true  fusiform  aneurism,  the  dilatation 
extends  over  the  whole  circumference  of  the  vessel : 
all  the  coats  participate  in  it.  The  calibre  of  the 
artery,  after  becoming  wider  and  wider  gradually, 
for  a certain  portion  of  the  track  of  the  vessel,  then 
lessens  in  a manner  equally  gradual,  till  it  has  re- 
sumed its  natural  diameter. 

The  cylindroid  aneurism  of  Breschet  might  be 
regarded  only  as  a variety  of  the  fusiform,  inasmuch 
as  an  abrupt  transition  from  a given  calibre  to  a 
much  more  capacious  one  is  never  observed. 
Yet,  according  to  the  investigations  of  Breschet, 
cases  present  themselves  in  which  the  artery  is 
uniformly  dilated  through  a track  of  one  or  two 
feet,  the  cylindrical  form  being  here  strictly  pre- 
served. This  pathological  fact  has  been  noticed 
by  Breschet  in  the  arteries  of  the  limbs,  and  in 
those  of  the  brain,  and  of  the  splanchnic  cavities. 
(Op.  cit.  p.25.) 
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In  the  true  varix-  like  aneurism,  the  artery  is 
described  by  Breschet  as  being  not  only  dilated, 
but  tortuous,  and  occasionally  studded  with  small 
sacciform  tumours.  The  panetes  of  the  vessel  are 
thin  and  collapsed  ; while,  in  the  other  case,  they 
are  rather  thickened.  Such  is  Breschet’s  classifi- 
cation of  true  aneurism  ; a classification,  which, 
embracing,  as  it  does,  aneurism  by  anastomosis  and 
erectile  tumours,  and  these  of  different  kinds,  pre- 
sents a good  deal  of  novelty. 

The  following  are  the  symptoms  of  a circum- 
scribed aneurism: — The  first  thing  which  the  patient 
perceives,  is  an  extraordinary  throbbing  in  some 
particular  situation,  and,  on  paying  a little  more 
attention,  he  discovers  there  a small  soft  pulsating 
tumour,  which  in  a great  measure  disappears  when 
compressed,  but  returns  again  as  soon  as  the  pres- 
sure is  removed.  With  the  return  of  pulsation, 
and  of  the  swelling,  a peculiar  thrilling  feel  is  ex- 
perienced, caused  by  the  passage  of  the  blood  into 
the  sac.  If  the  artery  be  compressed  on  the  distal 
side  of  the  swelling,  this  will  be  rendered  still 
larger  and  tenser.  A spontaneous  aneurism  is 
generally  slow  in  its  growth,  not  perhaps  exceed- 
ing the  size  of  an  egg  in  a year,  and  rarely  that  of 
a flattened  orange.  ( Guthrie , Op.  cit.  p.108.)  At 
first  it  is  generally  unattended  with  pain,  or 
change  in  the  colour  of  the  skin.  The  pulsation 
is  synchronous  with  the  beat  of  the  artery.  When 
once  the  tumour  has  originated,  it  continually  grows 
larger,  though  very  gradually,  and  at  length  attains 
a considerable  size.  In  proportion  as  it  becomes 
larger,  its  pulsations  become  weaker ; and,  indeed, 
when  the  disease  has  acquired  much  magnitude, 
they  are  frequently  either  quite  lost,  or  only 
distinguishable  with  the  stethoscope.  The  diminu- 
tion of  the  pulsation  has  been  partly  ascribed  to 
the  coats  of  the  artery  losing  their  dilatable  and 
elastic  quality,  in  proportion  as  they  are  distended, 
but  chiefly  to  the  lamellated  coagulated  blood  de- 
posited on  the  inner  surface  of  the  sac,  particularly 
in  large  aneurisms,  in  which  the  motion  of  some 
of  the  blood  is  always  interrupted.  Immediately 
such  coagulated  blood  lodges  in  the  sac,  pressure 
can  only  produce  a partial  disappearance  of  the 
swelling.  This  deposition  of  lamellated  coagulum 
in  the  aneurismal  sac  is  a circumstance  of  con- 
siderable importance  ; for  it  has  been  well  ex- 
plained by  Mr.  Hodgson,  that  it  is  the  mode  by 
which  the  spontaneous  cure  of  the  disease  is  in 
most  instances  effected.  “ One  of  the  circum- 
stances which,  in  the  most  early  stage,  generally 
attend  the  formation  of  aneurism,  (says  this 
author,)  is  the  establishment  of  that  process  which 
is  the  basis  of  its  future  cure.  The  blood,  which 
enters  the  sac  soon  after  its  formation,  generally 
leaves  upon  its  internal  surface  a stratum  of  coa- 
gulum, and  successive  depositions  of  the  fibrous 
part  of  the  blood  gradually  diminish  the  cavity  of 
the  tumour.  At  length,  the  sac  becomes  entirely 
filled  with  this  substance,  and  the  deposition  of  it 
generally  continues  in  the  artery,  which  supplies 
the  disease,  forming  a firm  plug  of  coagulum, 
which  extends  on  both  sides  of  the  sac,  to  the 
next  important  ramifications  that  are  given  off 
from  the  artery.  The  circulation  through  the 
vessel  is  thus  prevented,  the  blood  is  conveyed  by 
collateral  channels,  and  another  process  is  insti- 
tuted, whereby  the  bulk  of  the  tumour  is  removed/’ 
&c.  (On  the  Diseases  of  Arteries,  &jc.  p.  114.) 
Whether  there  is  any  truth  in  Kreysig’s  conjecture, 


that  some  of  the  lymph  may  exude  from  the  inside 
of  the  sac  itself,  I cannot  presume  to  say  ; he  owns, 
however,  that  the  inner  concentric  layers  present- 
ing the  appearance  of  being  deposited  last,  is  a 
circumstance  rather  against  his  surmise,  though 
he  adverts  to  some  other  circumstances  which 
incline  him  to  look  upon  the  opinion  as  possibly 
correct.  (German  Transl.  of  Mr.  Hodgson’s 
Work,  p.  124.) 

When  the  aneurism  has  not  been  caused  by 
dilatation,  but  by  a rupture  of  the  inner  coats  of 
the  vessel,  the  patient  usually  refers  to  some  par- 
ticular period,  and  generally  to  one  of  exertion, 
when  this  rupture  was  indicated  by  pain  of  a more 
or  less  acute  nature,  which  either  continued  with 
a corresponding  degree  of  lameness,  or  left  such  a 
sense  of  uneasiness  as  made  the  patient  put  his  hand 
frequently  on  the  part.  On  one  of  these  occasions, 
the  pulsating  tumour  is  discovered.  If  the  aneu- 
rism, whether  of  one  kind  or  another,  be  in  the 
ham,  the  patient  first  limps  ; then  the  leg  becomes 
permanently  bent ; and  when  the  tumour  begins 
to  press  on  the  nerves,  veins,  and  absorbents,  the 
toes  and  leg  are  extremely  painful,  and  the  foot 
and  leg  oedematous.  (See  Guthrie  on  Dis.  of 
Arteries,  p.  109.) 

It  is  the  general  belief,  that  the  pulsation  of  the 
tumour  is  produced  by  the  jet  of  blood  into  it  at 
each  stroke  of  the  heart.  This  opinion,  however, 
is  disputed  by  an  eminent  writer,  who  asks,  Is  it 
true,  that  the  pulsation  of  aneurisms  proceeds 
from  the  entrance  of  a more  considerable  stream 
of  blood  into  the  sac,  and  the  distension  of  the 
swelling  thereby  produced  ! In  aneurisms,  which 
have  only  a narrow  communication  with  the 
arterial  tube,  or  which  are  filled  with  laminated 
coagula,  the  idea,  says  he,  is  quite  inadmissible : 
the  aneurism  is  rather  shaken,  as  it  were,  like 
other  different  swellings  in  the  vicinity  of  an  ar- 
tery, by  the  stroke  of  the  heart  occasioning  a 
stretching  of  the  w’hole  arterial  system,  and  at  the 
same  time  communicating  an  impulse  to  the  column 
of  blood.  ( Kreysig , Germ.  Tr.  of  Mr.  Hodgson’s 
Work,  p.  143.)  Here,  I am  by  no  means  disposed 
to  coincide  with  this  distinguished  physician,  whose 
sentiments  appear  to  me  to  be  refuted  by  the  fact, 
that,  whenever  any  change  happens,  calculated  to 
lessen,  or  entirely  stop  the  influx  of  blood  into  the 
sac,  the  pulsation  either  diminishes,  or  ceases  in 
proportion.  Thus,  when  Kreysig  adverted  to  the 
pulsation  of  aneurisms,  in  which  much  coagulated 
blood  was  deposited,  he  might  at  the  same  time 
have  mentioned  the  effect  which  such  deposition 
has  in  weakening  the  pulsation,  the  layers  of  coa- 
gulated blood,  within  the  tumour,  being  in  the 
natural  mode  of  cure,  “ the  means  by  which  the 
force  of  the  circulation  is  removed  from  the  sac, 
and  the  fatal  termination  of  the  disease  by  rupture 
is  prevented.”  (See  Hodgson  071  Diseases  of  the 
Art.  and  Veins,  p.  12b.)  In  proportion  as  the 
aneurismal  sac  grows  larger,  the  passage  of  blood 
into  the  artery  beyond  the  tumour  is  lessened. 
Hence,  in  this  state,  the  pulse,  below  the  swell- 
ing, becomes  weak  and  small,  and  the  limb 
frequently  cold  and  oedematous.  On  dissection, 
the  lower  continuation  of  the  artery  is  found 
preternaturally  small  and  contracted.  The  pres- 
sure of  the  tumour  on  the  adjacent  parts  may 
also  produce  a variety  of  symptoms,  — ulcer- 
ation, absorption  of  bone,  &c.  Sometimes  (says 
Richter)  an  accidental  contusion,  or  concussion. 
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may  detach  a piece  of  coagulum  from  the  inner 
surface  of  the  cyst,  and  the  circulation  through 
the  sac  be  obstructed  by  it : nay,  he  asserts,  that 
the  coagulum  may  possibly  be  impelled  quite  into 
the  artery  below,  so  as  to  induce  important  changes. 
The  danger  of  an  aneurism  arrives  when  it  is  on 
the  point  of  bursting,  by  which  occurrence  the 
patient  usually  bleeds  to  death,  and  this  sometimes 
in  a few  seconds.  In  an  external  aneurism,  the 
fatal  event  may  generally  be  foreseen,  as  the  part 
about  to  give  way  becomes  particularly  tense, 
elevated,  thin,  soft,  and  of  a dai’k  purple  colour. 
(See  Richter’s  Anfangsgr.  band  i.) 

A large  axillary  aneurism,  which  I saw  burst  in 
St.  Bartholomew’s  Hospital  some  years  ago,  did  not 
burst  by  ulceration,  but  by  the  detachment  of  a 
small  slough  from  a conical,  discoloured  part  of 
the  tumour,  followed  at  first  by  an  oozing  of  blood, 
and  at  length  by  one  copious  and  fatal  discharge 
of  it ; and  soon  after  this  case  fell  under  my  observ- 
ation, I had  an  opportunity  of  seeing  the  process, 
by  which  an  inguinal  aneurism  burst : at  a certain 
point,  the  tumour  became  more  conical,  thin,  and 
inflamed,  and  here  a slough,  about  an  inch  in 
width,  was  formed.  On  the  dead  part  becoming 
loose,  a profuse  bleeding  began,  which  was  stopped 
for  a short  time  by  pressure,  but  soon  returned 
with  increasing  violence,  and  put  an  end  to  the 
patient’s  misery.  We  are  then  to  conclude,  that 
external  aneurisms  do  not  burst  by  ulceration,  but, 
by  the  formation  and  detachment  of  a slough.  I 
believe  this  is  a fact,  which  was  first  particularly 
pointed  out  in  the  early  editions  of  my  work  ; and 
it  gives  me  pleasure  to  find,  that  it  is  a statement 
which  entirely  coincides  with  that  subsequently 
made  by  several  writers  of  eminence,  especially 
Mr.  A.  Burns  (On  Diseases  of  the  Heart,  p.  225.), 
and  Boyer  (Traite  des  Maladies  Chirurgicales, 
t.  ii.  p.  98.) 

As  far  as  my  information  extends,  Mr.  A. 
Burns  first  explained  the  very  different  mode  of 
rupture  which  happens  in  internal  aneurisms : 
these,  he  observed,  generally  burst  by  actual  lace- 
ration, and  not  by  sphacelation  of  the  cyst.  (On 
Diseases  of  the  Heart,  p.225.)  . But  a still  more 
particular  account  of  the  process,  by  which  ex- 
ternal and  internal  aneurisms  burst,  is  delivered 
by  Mr.  Hodgson.  When  the  sac  points  exter- 
nally (says  this  gentleman),  it  rarely  or  never 
bursts  by  laceration,  but  the  extreme  distention 
causes  the  integuments  and  investing  parts  to 
slough  ; and  upon  the  separation  of  the  eschar, 
the  blood  issues  from  the  tumour.  A similar 
process  takes  place,  when  the  disease  extends  into 
a cavity,  which  is  lined  by  a mucous  membrane, 
as  the  oesophagus,  intestines,  bladder,  &c.  In 
such  cases,  the  cavity  of  the  aneurism  is  generally 
exposed  by  the  separation  of  a slough,  which  has 
formed  upon  its  most  distended  part,  and  not  by 
laceration.  But,  when  the  sac  projects  into  a 
cavity  lined  by  a serous  membrane,  as  the  pleura, 
the  peritoneum,  the  pericardium,  &c.,  sloughing 
of  these  membranes  does  not  take  place  ; but  the 
parietes  of  the  tumour  having  become  extremely 
thin  in  consequence  of  distention,  at  length  burst 
by  a crack,  or  fissure,  through  which  the  blood  is 
discharged.  (On  the  Diseases  of  Arteries,  fyc. 
p.  85.)  An  aneurism,  however,  which  burst  into 
the  oesophagus,  and  which  I had  an  opportunity 
of  examining  after  the  patient’s  death,  was  found 
to  have  done  so  by  an  ulcerative  process.  The 


mucous  membrane  of  the  trachea  is  also  sometimes 
perforated  by  ulceration,  the  commencement  of 
which  is  delineated  in  Cruveilhier’s  plates.  (See 
Anat.  Pathol,  livr.  iii.  pi.  8.  et  4.) 

When  the  aneurism  is  of  considerable  size,  the 
collateral  arteries,  which  originate  above  the 
swelling,  are  manifestly  enlarged.  Boyer  informs 
us,  that,  in  dissecting  the  lower  extremity  of  a 
patient,  on  whom  Desault  had  operated  eight 
months  previously  for  a popliteal  aneurism,  he 
found  in  the  substance  of  the  great  sciatic  nerve 
an  artery,  whose  diameter  was  equal  to  that  of 
the  radial  at  the  wrist.  This  vessel  had  its  origin 
from  the  ischiatic  artery,  and  descended  to  the 
back  part  of  the  knee,  where  it  anastomosed  with 
the  upper  articular  arteries.  Boyer  had  also 
noticed  in  the  same  subject  before  the  operation, 
that  one  of  the  branches  of  the  upper  internal 
articular  artery  was  so  much  enlarged,  that  its 
pulsation  could  be  plainly  felt  on  the  internal 
condyle  of  the  thigh-bone.  (Op  cit.  p.  93.)  It 
is  such  enlargement  of  the  collateral  arteries  above 
the  disease,  which  ensures  to  the  limb  below  the 
tumour  an  adequate  supply  of  blood  when  the 
obstruction  to  its  passage  through  the  diseased 
artery  becomes  considerable,  or  when  this  vessel 
has  been  rendered  totally  impervious  by  a sur- 
gical operation  performed  for  the  cure  of  the 
complaint. 

In  the  advanced  stage  of  an  aneurism,  the 
skin  is  found  extremely  thin,  and  confounded,  as 
it  were,  with  the  aneurismal  sac.  The  cavities 
of  the  cellular  substance  near  the  disease  are 
either  filled  with  serum,  or  totally  obliterated  by 
adhesion.  The  adjacent  muscles,  whether  they* 
lie  over  the  aneurism,  or  to  one  side  of  it,  are 
stretched,  displaced,  dwindled,  and  sometimes 
confounded  with  other  parts.  It  is  the  same  with 
the  large  nervous  cords  situated  at  the  circum- 
ference of  the  tumour  : they  are  pushed  out  of 
their  natural  situation,  diminished  in  size,  some- 
times adherent  to  the  outside  of  the  sac,  and  so 
changed  as  scarcely  to  admit  of  being  known 
again.  Lastly,  the  cartilages  and  the  bones  them- 
selves are  not  exempt  from  the  mischief,  which 
the  aneurismal  swelling  produces  in  all  the  sur- 
rounding parts : they  are  gradually  destroyed, 
and,  at  length,  not  the  least  trace  of  their  sub- 
stance remains,  just  in  the  same  way  as  the  bones 
of  the  cranium  are  destroyed  by  fungous  tumours 
of  the  dura  mater.  (See  Dura  Mater.)  Even 
the  cartilages  of  the  larynx,  and  rings  of  the 
trachea,  are  sometimes  destroyed  ; this  tube  is 
pierced,  and  the  blood  escapes  into  it,  or  the 
aneurism  bursts  into  the  oesophagus.  (Boyer, 
Traite  des  Maladies  Chir.  t.  ii.  p.  99. ; S.  Cooper, 
Med.  Chir.  Trans,  vol.  xvi.  p.  399.,  &c.)  As  I 
shall  hereafter  explain,  however,  the  pressure  of 
an  aneurismal  tumour  more  quickly  produces  an 
absorption  of  bone,  than  of  cartilage.  Aneurism 
of  the  arch  of  the  aorta,  or  of  the  subclavian  artery 
(Guthrie  on  Diseases  of  Arteries,  p.  63.),  some- 
times occasions  a dislocation  of  the  sternal  end  of 
the  clavicle . 

While  an  aneurism  is  small  and  recent,  it  does 
not  generally  cause  much  pain,  nor  seriously 
impede  the  functions  of  the  limb.  But  when  it 
has  increased,  several  complications  are  produced. 
Thus,  the  dragging  of  the  great  saphenal  nerve, 
by  femoral  aneurisms,  frequently  occasions  acute 
pain  in  the  course  of  this  nerve  as  far  as  the  great 
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toe.  The  distention  of  the  sciatic  nerve  by  the 
popliteal  aneurism,  sometimes  brings  on  intole- 
rable pain,  which  extends  to  all  the  parts  to  which 
the  nerve  is  distributed,  and  which  can  hardly 
ever  be  appeased  by  the  topical  use  of  opiate 
applications.  The  compression  of  the  veins  and 
lymphatics  give  rise  to  oedema,  numbness,  and 
coldness  of  the  limb.  And,  finally,  the  long- 
continued  pressure  of  the  aneurism  on  the  neigh- 
bouring: bones  causes  their  destruction.  (Boyer, 
t.  ii.  p.  105.) 

In  true  aneurism,  the  coats  of  the  artery  are 
not  al  ways  in  the  same  state,  the  kind  of  changes 
observed  depending  upon  the  progress  of  the 
tumour.  In  the  early  stage  of  the  disease,  either 
the  whole  cylinder  of  the  vessel,  or  only  a part  of 
its  circumference,  is  dilated  ; but  this  period  is 
generally  of  short  duration,  especially  in  arteries 
of  middling  size,  because  their  middle  coat  is  ca- 
pable of  less  resistance  than  that  of  the  larger 
arteries,  like  the  aorta,  where  this  coat  is  yellowish, 
firm,  and  very  elastic.  As  Breschet  remarks,  this 
difference  of  resistance  in  the  middle  coat  of  the 
aorta,  and  the  branches  given  off  from  it,  accounts 
for  ihe  rarity  of  true  aneurisms  either  in  the  small 
arteries,  or  those  of  middling  size,  and  their  greater 
frequency  in  the  principal  trunk  of  the  arterial 
system . 

At  length,  in  consequence  of  the  increasing  dis- 
tention, some  of  the  coats  of  the  artery  possessing 
the  least  elasticity  give  way  ; and  these  are  found 
to  be  the  internal  and  middle  coats  ; while  the  ex- 
ternal one  still  makes  resistance,  and  continues  to 
be  more  and  more  dilated  by  the  lateral  impulse  of 
the  blood. 

The  second  stage  of  true  aneurism  is  that  in 
which  the  surgeon  is  usually  consulted  ; that  in 
which  the  tumour  increases  more  rapidly  and  there- 
fore begins  to  excite  greater  attention.  The  dis- 
ease has  now  made  its  way  through  the  internal  and 
middle  coats  of  the  artery,  and  the  external  coat 
yields  with  more  facility.  In  this  stage,  if  the  artery 
be  only  covered  by  a serous  membrane,  which  soon 
gives  way,  the  patient’s  life  is  endangered,  and  death 
often  brought  on  by  the  rupture  of  the  tumour. 
Examinations  of  the  dead  subject  under  these 
circumstances,  have  frequently  led  to  mistaken 
notions  ; and,  doubtless,  if  various  swellings  of  this 
kind  had  not  been  found  in  different  degrees,  or 
stages,  in  the  same  individual,  one  might  have 
been  disposed  to  join  Scarpa  in  the  belief,  that  no 
aneurism  consists  of  a dilatation  of  all  the  arterial 
coats.  ( Breschet , Fr.  Transl.  of  Mr.  Hodgson's 
Work,  p.  128,  129.) 

The  change  of  an  aneurism  from  the  circum- 
scribed into  the  diffused  state  is  indicated  by  a 
sudden  reduction,  or  stoppage  of  the  pulsations  of 
the  tumour,  often  preceded  by  a sensation  of  some- 
thing breaking,  or  giving  way  in  the  limb,  which 
becomes  all  at  once  very  painful.  The  temperature 
of  the  foot  suddenly  falls;  and  the  swelling  un- 
dergoes a rapid  increase,  and  also  becomes  more 
diffused.  The  two  latter  circumstances  may  indeed 
not  be  very  obvious,  when  the  limb  is  already  very 
cedem^fous,  or  the  aneurismal  sac  has  given  way 
in  a deep  situation,  and  the  blood  has  escaped  into 
the  cellular  tissue  between  the  muscles  and  under 
the  fascia.  In  these  cases,  however,  there  is  always 
some  point  of  the  leg  or  foot  marked  by  a livid 
discolouration  ; and  as  the  distention  of  the  cellular 
tissue  with  blood,  and  the  augmented  interruption 


of  the  circulation  in  the  limb,  bring  on  a tend- 
ency to  gangrene,  the  patient’s  pulse  becomes 
accelerated.  Here  the  danger  of  mortification  is 
much  greater  than  when  the  sac  bursts,  and  the 
blood,  instead  of  passing  extensively  into  the 
cellular  tissue,  accumulates  in  one  mass.  Mr. 
Lawrence  communicated  to  the  Med.Chir.  Society 
an  instance  in  which  the  mass  of  blood  collected 
in  the  thigh  was  so  enormous  after  the  giving  way 
of  a femoral  aneurism  under  the  skin,  that,  when 
the  coagula  were  removed,  by  means  of  a free 
incision,  some  time  after  the  artery  had  been  tied, 
the  finger  could  be  passed  nearly  all  round  the 
thigh-bone.  But,  nothwithstanding  this  mass  of 
blood,  and  profuse  suppuration,  the  patient  re- 
covered. (See  Med.  Chir.  Trans,  vol.  xvi. 
p.  321.) 

When  the  sac  of  an  aneurism  has  burst  in  the 
foregoing  manner,  the  propulsion  of  blood  into  it 
from  the  heart  can  evidently  no  longer  have  the 
effect  of  producing  a full  and  sudden  distention  of 
it,  as  more  or  less  of  that  fluid  will  either  escape 
from  it  into  the  cellular  membrane,  or  collect  in 
one  mass  out  of  the  aneurismal  cavity.  In  general, 
however,  the  pulsations  are  only  weakened  at  first 
and  several  days  elapse  before  they  entirely  cease. 
Another  cause  that  has  a powerful  effect  in  putting 
an  end  to  the  pulsations,  is  the  increase  in  the 
quantity  of  coagulated  blood  and  fibrine  in  the 
sac  ; the  inevitable  result  of  the  stream  of  blood 
through  it  becoming  more  and  more  retarded,  in 
proportion  as  the  obstruction  of  the  circulation  in 
the  leg  augments.  In  cases  of  doubt,  whether  the 
reduction  and  stoppage  of  the  pulsation  are  owing 
to  the  circumstances  here  adverted  to,  or  to  the  sac 
having  becomed  filled  withlamellated  blood  without 
any  rupture  of  it,  and  change  of  the  aneurism  from 
the  circumscribed  to  the  diffused  state  (a  condition 
promising  the  accomplishment  of  a complete  cure), 
the  stethoscope  should  be  employed,  whereby,  in 
the  former  case,  the  sound  of  the  jet  of  blood  into 
the  sac,  the  bellows-sound,  as  it  is  termed,  will  be 
perceived.  This  symptom,  with  others  to  which 
I have  adverted,  would  render  the  state  of  things 
sufficiently  clear.  (See  Med.  Chir.  Trans,  vol.  xvi. 
p.  320.  See.) 

A false  aneurism  is  always  attended  with  at 
least  a rupture,  or  giving  way  of  the  inner  coat 
of  the  vessel,  and  usually  with  a breach  in  both 
this  and  the  muscular  coat,  the  outer  elastic 
tunic  forming  the  pouch  in  which  the  blood 
collects.  But,  after  the  swelling  has  attained  a 
certain  size,  this  coat  also  bursts,  and  then  the 
blood  either  becomes  diffused,  or  a large  circum- 
scribed space  is  formed  for  it  by  the  condensation 
of  the  surrounding  cellular  membrane.  False 
aneurisms,  when  produced  by  a wound,  or  punc- 
ture, are  of  course  from  the  first  attended  with  a 
division  of  all  the  coats  of  the  vessel.  This  form 
of  the  disease  is  often  seen  at  the  bend  of  the  arm, 
where  the  artery  is  exposed  to  injury  in  venesec- 
tion. (See  Hemorrhage.)  In  this  circumstance, 
as  soon  as  the  puncture  is  made,  the  blood  gushes 
out  with  unusual  force,  and  in  a bright  scar- 
let, irregular,  interrupted  current  ; flowing  out, 
however,  in  an  even,  and  less  rapid  stream,  when 
pressure  is  applied  higher  up  than  the  wound. 
These  last  are  the  most  decisive  marks  of  the  artery 
being  opened  ; for  blood  may  issue  from  a vein 
with  great  rapidity,  and  in  a broken  current,  when 
the  vessel  is  turgid,  and  situated  immediately 
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over  the  artery,  which  imparts  its  motion  to  it. 
The  surgeon  endeavours  precipitately  to  stop  the 
hemorrhage  by  pressure,  and  in  general  a diffused 
false  aneurism,  is  the  result.  The  external  wound 
in  the  skin  is  closed,  so  that  the  blood  cannot 
escape  ; but,  this  does  not  hinder  it  from  passing 
into  the  cellular  substance.  The  swelling,  thus 
produced,  is  uneven,  often  knotty,  and  extends 
upward  and  downward  along  the  track  of  the 
vessel.  The  pulsation  is  more  feeble  than  that  of 
a true  aneurism,  and  is  sooner  lost.  The  skin 
is  also  usually  of  a dark  purple  colour.  The 
swelling  increases,  as  long  as  the  internal  he- 
morrhage continues ; and  if  this  should  proceed 
beyond  certain  bounds,  mortification  of  the  limb 
ensues.  Such  is  the  diffused  false  aneurism from 
a wound  ; a case  which  Lisfranc  regards  only  as 
an  extravasation  of  arterial  blood,  and  reluctantly 
classes  with  aneurism  at  all.  ( De  /’ Obliteration 
des  Arteres  dans  le  Traitement  des  Aneurismes,  p.6.) 

The  circumscribed  false  aneurism,  from  a wound 
or  puncture,  arises  in  the  following  manner. 
When  proper  pressure  has  been  made  in  the 
first  instance,  so  as  to  suppress  the  hemorrhage, 
but  the  bandage  has  afterwards  been  removed  too 
soon,  or  before  the  artery  has  healed,  the  blood 
passes  through  the  unclosed  wound,  or  that  which 
it  has  burst  open  again,  into  the  cellular  substance. 
As  this  has  now  become  agglutinated  by  the  pre- 
ceding pressure,  the  blood  cannot  diffuse  itself 
into  its  cells,  and,  consequently,  a mass  of  it  col- 
lects in  the  vicinity  of  the  aperture  of  the  artery, 
and  distends  the  cellular  substance  in  the  form 
of  a sac.  Sometimes,  though  not  often,  the  cir- 
cumscribed false  aneurism  originates  immediately 
after  the  opening  is  made  in  the  artery.  This 
chiefly  happens  when  the  aperture  in  the  vessel  is 
exceedingly  small,  and,  consequently,  when  the 
hemorrhage  takes  place  so  slowly  that  the  blood, 
which  is  first,  effused,  coagulates,  and  prevents  the 
entrance  of  that  which  follows  into  the  cavities  of 
the  cellular  substance,  and,  of  course,  its  diffusion. 
A traumatic  false  aneurism  differs  materially  from 
one  which  has  taken  place  spontaneously,  or  as  a 
consequence  of  disease  ; for,  in  the  former,  the 
artery  is  generally  unsound  for  some  distance 
above  and  below  the  tumour.  In  the  aneurism 
from  a wound,  the  artery  is  perfectly  sound, 
except  inasmuch  as  the  injury  is  concerned,  and 
no  effort  is  yet  made  by  nature  to  obliterate  the 
artery  below  or  beyond  the  aneurism,  which 
frequently  takes  place,  when  an  aneurism  occurs 
from  disease.  There  are  also  other  important 
differences  in  relation  to  the  collateral  circulation, 
and  the  requisite  surgical  operation.  (See  Guthrie 
on  the  Diseases  of  Arteries,  p.  82.) 

In  aneurism,  the  separation  of  the  external 
from  the  middle  coat  of  an  artery  is  generally 
effected  with  difficulty;  the  external  coat  be- 
comes stretched  and  distended',  and  an  aneurismal 
tumour  is  formed.  To  this,  however,  there  are  a 
few  uncommon  exceptions  ; for  the  blood  may 
be  forced  along  the  artery,  separating  the  external 
and  middle  coats  from  each  other,  and  forming  a 
pouch  several  inches  in  length,  which  may  or 
may  not  completely  surround  the  vessel.  In  one 
case,  reported  by  Mr,  Guthrie,  it  formed  a pouch 
on  the  anterior  part  of  the  descending  aorta,  about 
six  inches  in  length,  extending  to  the  sides,  and  in 
one  place  nearly  surrounding  it.  A horizontal 
fissure,  about  half  an  inch  in  extent,  near  the 
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upper  part  of  the  swelling,  allowed  the  blood  to 
pass  through  the  inner  and  middle  coats,  and  to 
effect  this  separation,  ivhich,  as  Mr.  Guthrie  ob- 
serves, could  only  have  arisen  from  disease  pre- 
viously existing  in  the  part.  (See  Guthrie  on 
Dis.  of  Arteries,  p.  40.)  Laennec  gave  an  account 
of  a very  similar,  but  of  a more  extensive  case  of 
this  kind,  in  a person  who  was  not  suspected 
during  life  to  have  disease  of  the  heart  or  arteries. 
(De  I'Auscult.  t.  ii.  p.  700.)  Mr.  Guthrie  also  met 
with  a third  example,  which  is  the  preparation  No. 
368  A . in  the  Museum  of  the  College  of  Surgeons. 
Just  below  the  point  where  the  innominata  is  given 
off,  the  inner  and  middle  coats  are  ruptured 
along  half  the  circle  of  the  aorta,  as  cleanly  as  if 
cut  with  a knife.  The  effused  blood  has  separated 
the  outer  from  the  fibrous  coat  down  to  the  origin 
of  the  aorta.  The  separation  is  also  continued  along 
the  descending  aorta  for  an  inch  beyond  the  left 
subclavian,  and  the  interval  filled  with  blood. 
The  arteria  innominata  had  in  the  front  half  of 
it  another  transverse  rent  in  all  its  coats,  where 
the  hemorrhage  took  place  which  killed  the  patient. 
The  descending  portion  of  the  aorta,  and  the  roots 
of  the  great  vessels,  are  covered  with  atheromatous 
patches,  and  in  part  with  bony  scales.  The  coats 
were  all  easily  separable,  and  softer  and  more 
readily  broken  than  natural.  (Guthrie,  Op.  cit. 
p.  43.) 

Cases  of  the  foregoing  description  are  some- 
times termed  dissecting  aneurisms,  of  which  the 
late  Mr.  Shekelton  described  one  modification, 
not  previously  noticed  by  any  other  pathologist, 
and  the  peculiarity  of  which  was,  that  after  the 
blood  had  forced  its  way  through  the  inner 
and  middle  coats  of  the  vessel,  it  not  only  de- 
tached the  middle  from  the  outer  coat  to  the 
extent  of  four  inches,  but  then  forced  its  way  into 
the  canal  of  the  artery  again,  through  the  middle 
and  inner  coats  : thus  two  channels  existed  for 
the  passage  of  the  blood.  In  the  end,  the  form- 
ation of  the  new  passage  led  to  the  obliteration  of 
the  original  one,  or  corresponding  portion  of  the 
arterial  tube.  (See  Dublin  Hospital  Reports, 
vol.iii.) 

Formation  or  Aneurisms. 

If  the  doctrines  of  Scarpa,  published  in  1804, 
had  proved  correct,  the  grand  distinction  of  aneu- 
rism into  true  and  false  must  have  been  rejected 
as  erroneous  : “ for/’  says  he,  “ after  a very  con- 
siderable number  of  investigations,  instituted  on 
the  bodies  of  those  who  have  died  of  internal 
or  external  aneurisms,  I have  ascertained,  in  the 
most  certain  and  unequivocal  manner,  that  there 
is  only  one  kind  or  form  of  this  disease,  viz.  that 
caused  by  a solution  of  continuity,  or  rupture  of 
the  proper  coats  of  the  artery,  with  effusion  of 
blood  into  the  surrounding  cellular  substance  ; 
which  solution  of  continuity  is  occasioned  some- 
times by  a wound,  a steatomatous,  earthy  dege- 
neration, a corroding  ulcer,  or  a rupture  of  the 
proper  coats  of  the  artery,  I mean  the  internal 
and  muscular,  without  the  concurrence  of  a pre- 
ternatural dilatation  of  these  coats  being  essential 
to  the  formation  of  this  disease;  and,  therefore, 
that  every  aneurism,  whether  it  be  internal  or  ex- 
ternal, circumscribed  or  diffused,  is  always  formed 
by  effusion.”  (On  Aneurism  ; transl.  by  Wishart, 
Pref.) 

According  to  Scarpa,  it  is  an  error  to  suppose, 


ANEURISM. 


108 

that  the  aneurism  at  the  curvature  or  in  the  trunk 
of  the  aorta,  produced  by  a violent  and  sudden 
exertion  of  the  whole  body,  or  of  the  heart  in 
particular,  and  preceded  by  a congenital  relaxation 
of  a certain  portion  of  this  artery,  or  a morbid 
weakness  of  its  coats,  ought  always  to  be  considered 
as  a tumour  formed  by  the  distention  or  dilatation 
of  the  proper  coats  of  the  artery  itself,  that  is,  of 
its  internal  and  fibrous  coats.  Scarpa  considers  it 
quite  demonstrable,  that  such  aneurisms  are  pro- 
duced by  a corrosion  and  rupture  of  these  tunics, 
and,  consequently,  by  the  effusion  of  arterial  blood 
under  the  cellular  sheath,  or  other  membrane, 
covering  the  vessel.  If  ever  there  be  a certain 
degree  of  preceding  dilatation,  it  is  not  essential 
to  constitute  the  disease,  for  it  is  not  a constant 
occurrence;  most  aneurisms  are  unpreceded  by 
it,  and,  in  those  rare  cases  in  which  an  aneurism  is 
preceded  and  accompanied  by  a certain  degree  of 
dilatation  of  the  whole  diameter  of  the  curvature 
of  the  aorta,  there  is  an  evident  difference  between 
an  artery  simply  enlarged  in  diameter,  and  the 
pouch  which  forms  an  aneurismal  sac. 

Careful  dissections,  says  Scarpa,  will  prove  that 
the  aorta  contributes  nothing  to  the  formation  of 
the  aneurismal  sac,  and  that  this  is  merely  the 
cellular  membrane,  which,  in  the  sound  state, 
covered  the  artery,  or  that  soft  cellular  sheath  which 
the  artery  received  in  common  with  the  neighbour- 
ing parts.  This  is  raised  by  the  blood  into  the 
form  of  a tumour,  and  is  covered,  in  common  with 
the  artery,  by  a smooth  membrane. 

This  eminent  professor  does  not  deny  that,  from 
congenital  relaxation,  the  proper  coats  of  the 
aorta  may  occasionally  yield  and  become  disposed 
to  rupture  ; but  he  will  not  admit  that  dilatation 
of  this  artery  precedes  and  accompanies  all  its 
aneurisms,  or  that  its  proper  coats  ever  yield  so 
much  to  distention  as  to  form  the  aneurismal  sac. 
The  root  of  an  aneurism  of  the  aorta  never  includes 
the  whole  circumference  of  the  artery;  but  the 
aneurismal  sac  arises  from  one  side  of  it  in  the  form 
of  an  appendix,  or  tuberosity.  On  the  contrary, 
the  dilatation  of  the  artery  always  extends  to  its 
whole  circumference , and,  therefore,  differs  essen- 
tially from  aneurism.  Thus  he  urges,  that  there 
is  a remarkable  difference  between  a dilated  and 
an  aneurismal  artery,  although  these  two  affections 
are  sometimes  found  combined  together,  especially 
at  the  origin  of  the  aorta.  If  we  also  consider, 
that  the  dilatation  of  an  artery  may  exist  without 
any  organic  affection,  the  blood  being  always  in  the 
cavity  of  the  vessel ; that,  in  an  artery  so  affected, 
there  is  never  collected  any  grumous  blood,  or 
polypous  layers ; that  the  dilatation  never  forms 
a tumour  of  considerable  bulk ; and  that,  while 
the  continuity  of  the  proper  coats  remains  unin- 
terrupted, the  circulation  of  the  blood  is  not  at  all, 
or  not  so  sensibly  changed,  we  shall  be  obliged 
to  allow,  that  aneurism  differs  essentially  from  one 
kind  of  dilatation  of  an  artery. 

Some  additional  remarks  on  this  topic,  more 
recently  published  by  Scarpa,  will  be  presently 
considered. 

By  dissections  of  arteries,  both  in  the  sound 
and  morbid  state,  Scarpa  endeavours  to  demon- 
strate what  share  the  proper  and  constituent  coats 
of  the  artery  have  in  the  formation  of  the  aneu- 
rismal sac,  and  what  belongs  to  the  cellular  co- 
vering-, and  other  adventitious  membranes  sur- 
rounding the  artery. 


The  covering  of  an  artery  is  merely  an  adventi- 
tious sheath,  which  the  vessel  receives  in  common 
with  the  parts  in  the  vicinity  of  which  it  runs.  On 
cutting  an  artery  across  in  its  natural  situation, 
the  segment  of  the  cut  vessel  retires  and  conceals 
itself  in  this  sheath. 

This  cellular  covering  is  most  evident  round 
the  curvature  and  trunk  of  the  aorta,  the  carotid, 
mesenteric,  and  renal  arteries;  it  is  less  dense 
round  the  trunks  of  the  brachial,  femoral,  and 
popliteal  arteries.  The  plura  lies  over  the  cellular 
sheath  of  the  arch  of  the  aorta,  and  over  that  of 
the  thoracic  aorta ; while  that  of  the  abdominal 
aorta  is  covered  by  the  peritoneum.  Both  these 
smooth  membranes  adhere  to,  and  surround,  two 
thirds  of  the  circumference  of  the  vessel.  The 
great  arteries  of  the  extremites  are  not  covered,  in 
addition  to  the  cellular  substance,  by  any  smooth 
membrane  of  this  sort,  but  by  a cellular  sheath, 
which  is  demonstrably  distinct  from  the  adipous 
membrane,  and  serves  to  enclose  the  vessels,  and 
connect  them  with  the  contiguous  parts. 

When  air,  or  any  other  fluid,  is  injected  by  a 
small  hole,  made  artificially  between  the  cellular 
covering  and  the  subjacent  muscular  coat  of  the 
artery,  the  injected  matter  elevates  into  a tumour 
the  cellular  membrane,  which  closely  embraces 
the  artery,  without  properly  destroying  its  cells, 
which  it  distends  in  a remarkable  manner.  When 
melted  wax  is  injected,  and  pushed  with  much 
force,  the  cellular  sheath  of  the  artery  is  not  only 
raised  over  the  vessel,  like  a tumour,  but  the 
internal  cells  of  that  covering  are  also  lacerated  ; 
and,  on  examining  afterwards  the  capsule  of  the 
artificial  tumour,  it  appears  as  if  it  were  formed  of 
several  layers,  rough  and  irregular  internally, 
smooth  and  polished  externally.  The  same  thing 
happens  when  any  injection  is  pushed  with  such 
force  into  an  artery  as  to  rupture  the  internal  and 
muscular  coats  at  some  point  of  their  circum- 
ference. Nicholls  performed  this  experiment  se- 
veral times  before  the  Royal  Society.  ( Philos . 
Trans,  an.  1728.)  As  soon  as  the  internal  coat 
is  ruptured,  the  muscular  one  also  gives  way ; but 
the  external  cellular  sheath,  being  of  an  inter- 
laced texture,  and  the  thin  laminae  of  which  it  is 
composed  being  not  simply  applied  to  one  another, 
but  reciprocally  intermixed,  is  capable  of  sup- 
porting great  distention,  by  yielding  gradually 
to  the  impulse  of  the  blood,  without  being  torn  or 
ruptured. 

Scarpa  is  farther  of  opinion,  that  the  same  phe- 
nomena may  be  observed,  when  the  internal  coat 
of  the  aorta  becomes  so  diseased  as  to  be  rup- 
tured by  the  repeated  jets  of  blood  from  the  heart. 
In  this  circumstance,  the  blood,  impelled  by  the 
heart,  begins  immediately  to  ooze  through  the 
connections  of  the  fibres  of  the  muscular  coat, 
and  gradually  to  be  infused  into  the  interstices  of 
the  cellular  covering,  forming,  for  a certain  ex- 
tent, a kind  of  ecchymosis,  or  extravasation  of 
blood,  slightly  elevated  upon  the  artery.  After- 
wards, the  points  of  contact  between  the  edges  of 
the  fibres  of  the  muscular  coat,  being  insensibly 
separated,  the  arterial  blood,  penetrating  between 
them,  fills  the  cellular  covering  of  the  artery,  and 
raises  it  after  the  manner  of  an  incipient  tumour. 
Thus,  the  fibres  and  layers  of  the  muscular  coat, 
being  wasted,  or  lacerated,  or  simply  separated 
from  each  other,  the  arterial  blood  is  carried  with 
great  force,  and  in  greater  quantity  than  before, 
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into  the  cellular  sheath  of  the  artery,  which  it 


forces  more  outwards;  and,  finally,  the  divisions 
between  the  interstices  of  the  cellular  coat,  being 
ruptured,  it  is  converted  into  a sac,  which  is  filled 
with  polypous  concretions  and  fluid  blood,  and 
at  last  forms,  strictly  speaking,  the  aneurism al 
sac.  The  internal  texture,  although  apparently 
composed  of  membranes  placed  one  over  the 
other,  is,  in  fact,  very  different  from  that  of  the 
proper  coats  of  the  artery,  notwithstanding  the 
injured  vessel  and  aneurismal  sac  are  both  co- 
vered externally  in  the  thorax  and  abdomen  with 
a smooth  membrane. 

Scarpa  has  examined  a considerable  number  of 
areurisms  of  the  arch,  and  of  the  thoracic  and 
abdominal  trunks  of  the  aorta,  without  finding  a 
single  one  in  which  the  rupture  of  the  proper 
coats  of  the  artery  was  not  evident,  and  in  which, 
consequently,  the  sac  was  produced  by  a substance 
completely  different  from  the  internal  and  muscu- 
lar coats. 

The  aneurismal  sac  never  comprehends  the 
whole  circumference  of  the  vessel . At  the  place 
where  the  tumour  joins  the  side  of  the  tube,  the 
aneurismal  sac  presents  a kind  of  constriction, 
beyond  which  it  becomes  more  or  less  expanded. 
This  would  never  happen,  or  rather  the  contrary 
circumstance  would  occur,  if  the  sac  were  formed 
by  an  equable  distention  of  the  tube  and  proper 
coats  of  the  affected  artery.  In  incipient  aneu- 
risms, at  least,  the  greatest  size  of  the  tumour  would 
then  be  in  the  artery  itself,  or  root  of  the  swelling, 
while  its  fundus  would  be  the  least.  But,  whether 
aneurisms  be  recent  and  small , or  of  long  stand- 
ing and  large,  the  passage  from  the  artery  is 
always  narrow,  and  the  fundus  of  the  swelling 
greater  in  proportion  to  its  distance  from  the 
vessel.  The  sac  is  always  covered  by  the  same 
soft  dilatable  cellular  substance  which  united  the 
artery  in  a sound  state  to  the  circumjacent  parts. 
Such  cellular  substance,  in  aneurisms  of  the  tho- 
racic aorta,  is  covered  by  the  pleura,  and,  in  those 
of  the  abdominal  aorta,  by  the  peritoneum,  which 
membranes  include  the  sac  and  ruptured  artery, 
presenting  outwardly  a continued  smooth  surface, 
just  as  if  the  artery  itself  were  dilated.  But,  if 
the  aorta  be  opened  lengthwise  on  the  side  oppo- 
site the  constriction,  or  neck  of  the  tumour,  the 
place  of  the  ulceration,  or  rupture,  of  the  proper 
coats  of  the  artery,  immediately  appears  within 
the  vessel,  on  the  side  opposite  to  that  of  the  in- 
cision. The  edge  of  the  fissure,  which  has  taken 
place,  is  sometimes  fringed,  often  callous  and 
hard,  and  through  it  the  blood  formed  for  itself 
a passage  into  the  cellular  sheath,  which  is  con- 
verted into  the  aneurismal  sac.  If,  as  sometimes 
happens,  in  the  arch  of  the  aorta  near  the  heart, 
the  artery,  before  being  ruptured,  has  been  some- 
what dilated,  it  seems,  at  first,  as  if  there  were  two 
aneurisms  ; but,  the  constriction,  which  the  sac 
next  to  the  artery  presents  externally,  points  out 
exactly  the  limits,  beyond  which  the  internal  and 
muscular  coats  of  the  aorta  had  not  been  able  to 
resist  the  distention,  and  where  of  course  they 
have  been  ruptured.  The  partition,  which  may 
always  be  seen  dividing  the  tube  of  the  artery  from 
the  aneurismal  sac,  and  which  is  lacerated  in  its  mid- 
dle, consists  of  nothing  else  than  the  remains  of  the 
internal  and  muscular  coats  of  the  ruptured  artery. 

By  carefully  dissecting  the  proper  coats  of  the 
ruptured  aorta  in  its  situation,  and  comparing 
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them  with  the  cellular  substance  forming  the  sac, 
Scarpa  affirms,  that  the  truth  of  the  preceding 
statement  may  be  indisputably  demonstrated. 

When  an  incision  is  made  lengthwise  in  the 
side  of  the  vessel  opposite  the  rupture,  its  proper 
coats  are  found  either  perfectly  sound,  or  a little 
weakened  and  studded  with  earthy  points,  but 
still  capable  of  being  separated  into  distinct  layers. 
On  the  contrary,  in  the  opposite  side  of  the  aorta, 
where  the  rupture  is,  the  proper  coats  are  un- 
usually thin,  and  are  only  separable  from  each  other 
with  difficulty,  or  even  not  at  all ; they  are  fre- 
quently brittle  like  an  egg-shell,  and  are  disor- 
ganized and  torn  at  the  place  where  they  form, 
the  partition  between  the  ruptured  artery  and  the 
mouth  of  the  aneurismal  sac.  Continuing  to  se- 
parate these  coats  from  within  outwards,  we  ar- 
rive at  the  cellular  sheath  surrounding  the  aorta. 
This  sheath  being  much  thickened  in  large  aneu- 
risms, and  adherent  to  the  subjacent  muscular 
coat  of  the  artery  at  the  place  of  the  constric- 
tion of  the  sac,  is  likely  to  be  mistaken  for  a 
dilated  portion  of  the  vessel  itself.  But,  even  in 
such  cases,  we  may  at  last  separate  it,  without 
laceration,  from  the  tube  of  the  artery,  above  and 
below  the  injury,  and,  successively,  from  the  mus- 
cular coat,  as  far  as  the  neck  of  the  aneurism. 
Then,  it  is  clear,  the  muscular  coat  does  not 
pass  beyond  the  partition,  separating  the  cavity 
of  the  artery  from  that  of  the  aneurismal  sac,  over 
which  it  is  not  prolonged,  but  terminates  at  the 
edge  of  the  rupture  like  a fringe,  or  in  obtuse 
points.  Errors  seem  to  Scarpa  more  apt  to 
occur,  in  consequence  of  the  aorta  and  sac  being 
both  covered  by  the  pleura  or  peritoneum. 

The  portion  of  the  aorta  within  the  pericardium 
being  only  covered  by  a thin  reflected  layer  of  this 
membrane,  such  layer  may  also  be  lacerated,  when 
the  proper  coats  give  way,  and  blood  be  effused 
into  the  cavity  of  the  pericardium.  Examples  of 
this  kind  are  related  by  Walter,  Morgagni,  and 
Scarpa  himself.  In  the  latter  instance,  on  making 
an  incision  into  the  concave  part  of  the  aorta, 
opposite  the  tumour  which  had  formed  under  the 
layer  of  the  pericardium,  which  had  also  burst,  by 
a small  aperture,  its  internal  coat,  corresponding 
to  the. base  of  the  swelling,  was  quite  rough,  inter- 
spersed with  yellow  hard  spots,  and  actually  ulcer- 
ated for  the  space  of  an  inch  in  circumference. 
The  preparation  is  preserved  in  the  Museum  at 
Pavia. 

But,  all  other  parts  of  the  aorta  having,  be- 
tween them  and  the  pleura  and  peritoneum,  a 
cellular  sheath  of  a stronger  and  more  yielding 
nature,  which  allows  itself  to  be  distended  into  a 
sac,  and  being  strengthened,  internally,  by  poly- 
pous layers,  and,  externally,  by  the  pleura  or  pe- 
ritoneum, oppose  for  a long  while  the  fatal  effusion 
of  blood. 

Scarpa  believes,  that  what  he  calls  the  chronic 
steatomatous,  squamous  degeneration  of  the  artery, 
is  more  frequently  the  cause  of  its  bursting  than 
violent  exertions  of  the  whole  body,  blows,  or  an 
increased  impulse  of  the  heart.  This  kind  of  dis- 
eased change  is  very  common  in  the  curvature, 
and  in  the  thoracic  and  abdominal  trunks  of  the 
aorta.  In  the  incipient  state  of  such  disease,  the 
internal  coat  of  the  artery  loses,  for  a certain 
space,  its  beautiful  smoothness,  and  becomes  irre- 
gular and  wrinkled.  It  afterwards  appears  inter- 
spersed with  yellow  spots,  which  are  converted 
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into  grains,  or  earthy  scales,  or  into  steatomatous 
and  cheese-like  concretions,  which  render  the  in- 
ternal coat  of  the  artery  brittle,  and  so  slightly 
united  to  the  adjoining  muscular  coat,  that,  upon 
being  merely  scratched  with  the  knife,  or  point  of 
the  nail,  pieces  are  readily  detached  from  it,  and, 
on  being  cut,  it  gives  a crackling  sound,  similar 
to  the  breaking  of  an  egg-shell.  This  ossification 
cannot  be  said  to  be  proper  to  old  age,  since  it  is 
sometimes  met  with  in  subjects  not  much  advanced 
in  life.  The  whole  of  the  side  of  the  artery,  in  that 
portion  which  is  occupied  by  the  morbid  affection, 
is,  for  the  most  part,  hard  and  rigid,  sometimes 
soft  and  fungous ; and,  in  most  cases,  the  canal  of 
the  artery  is  preternaturally  constricted.  In  the 
highest  degree  of  this  morbid  disorganization,  true 
ulcerations  are  found  on  the  inside  of  the  artery, 
with  hard  and  fringed  edges,  fissures,  and  lacera- 
tions of  the  internal  and  fibrous  coats  of  the  artery. 

Having  presented  the  reader  with  an  abridged 
account  of  the  most  important  remarks  made  by 
Scarpa,  in  support  of  the  doctrine  he  defends,  I 
now  annex  his  conclusions.  1.  That  aneurism  is 
invariably  formed  by  the  rupture  of  the  proper 
coats  of  the  artery.  2.  That  the  aneurismal  sac 
is  never  formed  by  a dilatation  of  the  proper  coats 
of  the  artery,  but,  undoubtedly,  by  the  cellular 
sheath,  which  the  artery  receives  in  common  with 
the  parts  contiguous  to  it ; over  which  cellular 
sheath  the  pleura  is  placed  in  the  thorax,  and  the 
peritoneum  in  the  abdomen.  3.  That  if  the  aorta, 
immediately  above  the  heart,  appears  sometimes 
increased  beyond  its  natural  diameter,  this  is  not 
common  to  all  the  rest  of  the  artery ; and  when  the 
aorta,  in  the  vicinity  of  the  heart,  yields  to  a dilat- 
ation greater  than  natural,  this  dilatation  does  not 
constitute,  properly  speaking,  the  essence  of  the 
aneurism.  4.  That  there  are  none  of  those  marks 
regarded  by  medical  men  as  characteristic  of  aneu- 
rism from  dilatation,  which  may  not  be  met  with 
in  aneurism  from  rupture,  including  even  the  cir- 
cumscribed figure  of  the  tumour.  5.  That  the 
distinction  of  aneurism  into  true  and  spurious, 
adopted  in  the  schools,  is  only  the  production  of 
a false  theory  ; since  observation  shows,  that  there 
is  only  one  form  of  the  disease,  or  that  caused  by 
a rupture  of  the  proper  coats  of  the  artery,  and  an 
effusion  of  arterial  blood  into  the  cellular  sheath, 
which  surounds  the  ruptured  artery. 

Such  were  the  inferences  made  by  Scarpa,  in 
1804,  one  of  the  most  distinguished  anatomists  and 
surgeons  of  his  time.  Great  as  his  authority  was, 
several  eminent  modern  surgeons,  as  Richerand, 
Boyer,  Dubois,  Dupuytren,  Sabatier,  Breschet, 
&e.  did  not  yield  to  it,  but  still  contended  that, 
in  some  aneurisms,  the  coats  of  the  artery  were 
dilated.  These  professors  in  France  ^coincided 
with  what  has  been  usually  taught  upon  this  sub- 
ject in  the  surgical  schools  of  Great  Britain. 
Every  lecturer  here  has  been  accustomed  to  de- 
scribe the  distinctions  of  aneurisms  into  true  and 
false,  or  into  some  cases  which  are  accompanied 
with  dilatation,  and  into  others  which  are  at- 
tended with  rupture  of  the  arterial  coats.  Many 
years  ago,  Mr.  Hodgson,  of  Birmingham,  pub- 
lished a valuable  treatise,  in  which  he  differs  from 
Scarpa,  and  joins  those  surgical  writers  who  be- 
lieve in  the  occasional  dilatation  of  the  coats  of 
the  arteries  in  this  disease.  He  encjuires,  “ Is 
every  aneurism  produced  by  a destruction  of  the 
internal  and  middle  coats  of  the  vessel  1 and  does 


not  a partial  dilatation  of  these  coats  occasionally 
precede,  and  give  rise  to,  their  destruction  'l  I be- 
lieve that  this  is  frequently  the  case.  We  have 
seen,  that  the  disorganization  of  the  coats  of  an 
artery,  by  destroying  their  natural  elasticity,  will 
give  rise  to  permanent  dilatation  of  the  whole  cir- 
cumference of  the  vessel ; and  there  is  every  rea- 
son to  expect,  that  a loss  of  its  elasticity  in  a portion 
only  of  the  diameter  of  the  vessel,  will  give  rise 
to  a partial  dilatation  of  its  coats.  Indeed,  the 
proofs  of  a partial  dilatation  of  the  coats  of  an 
artery,  particularly  of  the  aorta,  are  incontestably 
established  by  the  possibility  of  tracing  the  coats 
of  the  vessel,  throughout  the  whole  extent  of  the 
expansion,  and  by  the  existence  of  those  morbid 
appearances  in  the  sac  which  are  peculiar  to  the 
coats  of  the  arteries. 

“ In  the  year  1811  (says  Mr.  Hodgson),  I 
dissected  an  aneurism  of  the  aorta,  which  was  re- 
moved from  the  body  of  a young  woman,  by  my 
friend  Dr.  Farre.  The  sac  was  as  large  as  a small 
melon,  and  had  proved  fatal  by  bursting  into  the 
posterior  mediastinum,  and  subsequently  into  the 
cavity  of  the  thorax.  This  aorta  exhibited  the 
formation  of  aneurism  by  partial  dilatation  in  three 
distinct  stages.  The  internal  coat  was  throughout 
inflamed,  and  presented  a fleshy  and  irregular 
appearance.  At  the  arch  of  the  aorta,  there  was 
a dilatation  not  larger  than  the  half  of  a small  pea. 
About  two  inches  lower  in  the  same  vessel  was  a 
second  dilatation,  which  would  have  contained  a 
hazel  nut ; and  immediately  above  the  diaphragm 
was  the  large  aneurism  which  had  proved  fatal.  I 
removed  that  portion  of  the  vessel  which  con- 
tained the  smallest  dilatation,  and  macerated  it 
until  its  coats  could  be  separated  without  violence. 
I found  that  the  dilatation  existed  equally  in  the 
three  coats  of  the  vessel,  and,  when  separated, 
each  presented  the  appearance  of  a minute  aneu- 
rism. The  second  dilatation  exhibited  the  same 
circumstances  in  a more  advanced  stage.  The 
coats  of  the  vessels  were  more  intimately  ad- 
herent to  each  other  than  in  a natural  state,  but, 
it  was  evident  that  the  dilatation  consisted  in  a 
dilatation  of  the  internal,  the 'middle,  and  the  ex- 
ternal coats  of  the  aorta.  In  the  large  anuerism, 
the  disorganized  internal  and  middle  coats  could 
be  traced  for  some  distance  into  the  sac,  when  the 
parts  contained  in  the  posterior  mediastinum,  and 
the  vertebrae,  formed  the  remainder  of  the  cyst. 
There  can  be  little  doubt  that  this  sac  commenced 
in  a dilatation  of  the  coats  of  the  vessel,  similar 
to  those  appearances  which  existed  in  the  superior 
portion  of  the  dissection,  and  the  artery  appeared 
to  illustrate  the  formation  of  aneurism  by  partial 
dilatation  in  three  distinct  stages.”  ( Hodgson 
07i  the  Diseases  of  Arteries  and  Veins,  p.  66.  68. 
See  also  G.  Andral,  Precis  d'  Anat.  Pathol,  t.  ii. 
p.  361.)  So  far  as  Kreysig's  information  extends, 
nobody  before  Mr.  Flodgson  had  examined  the 
structure  of  an  aneurismal  sac  in  this  accurate 
manner,  viz.  by  maceration,  and  the  results,  he 
thinks,  are  not  liable  to  the  slightest  objections. 
(Seethe  German  Transl.  of  Mr . Hodgson  s Work, 
with  Notes  bp  Kreysig  and  Koberwein,  p.  109. 
Hanover,  1817.) 

Mr.  Hodgson  has  seen  this  partial  dilatation  in 
almost  all  the  arteries  wh  ch  are  subject  to  aneu- 
rism, at  the  divisions  of  the  carotids  and  iliacs, 
in  the  arteries  of  the  brain,  &c. ; and  he  agrees 
with  Dr.  Baillie  ( Morbid  Anatomy,  <^c.),  Laen- 
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nec  ( Cerattius , Beschreib.  d.  Krankh.  Preparate 
d.  Anat.  Theatres  zu  Leipz.  p.  408.  8vo.  1819), 
and  others,  that  aneurisms,  at  the  origin  of  the 
aorta,  are  generally  formed  by  dilatation  of  the 
coats  of  the  vessel. 

“ Partial  as  well  as  general  dilatation  (says 
Mr.  Hodgson)  frequently  precedes  the  formation 
of  aneurism  in  the  arteries  of  the  extremities.  A 
gentleman  had  a large  aneurism  in  the  thigh, 
which  had  undergone  a spontaneous  cure.  Upon 
examining  the  limb  after  death,  the  popliteal  ar- 
tery was  found  to  be  thickened  and  covered  with 
calcareous  matter.  A small  pouch,  which  would 
have  contained  the  seed  of  an  orange,  originated 
from  the  side  of  this  artery.  This  little  sac  was 
evidently  formed  by  a dilatation  of  the  coats  of 
the  vessel.  A man  died  from  the  sloughing  of 
an  aneurism  in  the  ham  ; in  the  femoral  artery 
there  was  a small  aneurism,  about  as  large  as  a 
walnut.  The  external  coat  was  disssected  from 
the  surface  of  the  tumour  to  a considerable  extent. 
The  internal  and  middle  coats  were  evidently  di- 
lated, and  contributed  to  the  formation  of  the  sac. 
The  dilatation  of  these  coats  was  gradual,  and  they 
continued  for  a considerable  distance  to  form  the 
sac,  when  they  were  inseparably  blended  with  the 
surrounding  parts.5’  (Op.  cit.  p.  70.)  In  one  parti- 
cularly interesting  case  of  popliteal  aneurism  re- 
corded by  Breschet,  where  the  internal  coat,  and 
in  part  also  the  fibrous,  could  be  traced  over  the 
swelling,  there  was  likewise  an  aortic  aneurism,  ex- 
tending from  the  heart  to  four  inches  above  the  bi- 
furcation of  the  aorta,  where  the  swelling  ended  in 
an  abrupt  and  circular  manner.  The  middle  and 
external  tunics  were  perfectly  healthy  ; and  the  in- 
ternal, with  the  cellular  tissue  around  it,  alone  dis- 
eased. In  fact,  when  the  lining  of  the  artery  was 
removed  at  the  points  where  any  morbid  alterations 
were  seen,  these  were  also  taken  away,  and  the 
fibrous  tunic  left  unchanged.  In  the  limb,  indeed, 
where  the  popliteal  aneurism  existed,  all  the  arteries 
were  aneurismal,  and  afforded  most  convincing  evi- 
dence of  all  their  coats  contributing  to  the  dilata- 
tions. (See  Breschet,  Mem.  Chit,  sur  differentes 
Especes  d’  Aneurysmes,  p.  40.,  &c.) 

While  Mr.  A.  Burns  bears  testimony  to  the 
fidelity  and  accuracy  of  Scarpa’s  general  detail, 
he  adds,  that  perhaps  it  may  not  be  uniformly 
found,  that"  the  root  of  an  aneurism  never  includes 
the  whole  circumference  of  the  tube  of  an  artery.” 
We  have,  says  he,  a preparation  in  which  the  re- 
verse has  taken  place.  In  this  case,  the  whole 
cylinder  of  the  vessel,  from  the  heart  to  beyond 
the  curvature,  is  equally  dilated  ; and  dilated  to 
such  an  extent,  that  the  tumour  measures  no  less 
than  ten  inches  in  circumference.  Scarpa  limits 
dilatation,  says  Mr.  Burns,  to  that  state  of  an 
artery  in  which  the  coats  remain  in  their  natural 
relation  to  each  other,  and  in  which  they  are  not 
altered  in  their  texture,  nor  lined  on  their  inner 
surface  with  “ polypous  layers.”  “ This,  how- 
ever, was  not  the  case  in  the  instance  which  I have 
brought  forward.  In  it  you  have  seen  that  the 
coats  were  much  dilated,  and  also  very  much  al- 
tered in  their  structure.  Externally  and  inter- 
nally, they  had  assumed  the  look  of  the  membranes 
of  the  foetus,  only  they  were  thicker  and  denser, 
but  they  were  equally  gelatinous,  and  nearly  as 
transparent ; and,  on  their  inner  surface,  they 
were  crusted  over  with  laminae  of  coagulated 
lymph.  By  peeling  off  this  incrustation,  after  the 
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sac  had  been  inverted,  we  saw  plainly,  that,  al- 
though the  internal  coats  were,  round  the  complete 
cylinder  of  the  vessel,  much  diseased,  and  consi- 
derably dilated,  yet  they  were  not  dilated  in  the 
same  degree  as  the  external  coverings  of  the  ar- 
tery. At  irregular  distances,  longitudinal  rents 
were  formed  in  the  fibrous  coats,  and  these  chasms 
were  filled  with  coagulating  lymph.  The  internal 
coats,  over  the  whole  circumference  of  the  vessel, 
had  assumed  the  diseased  condition  which  in  aneu- 
rism is  generally  confined  to  a part  of  the  cylinder. 
In  this  tumour,  all  the  coats  continued  for  a time 
to  dilate  equally  ; but  at  length  the  internal  gave 
way,  forming  longitudinal  rents,  through  which 
the  external  coats  could  be  seen,  after  the  lymph- 
atic coating  had  been  scraped  off.  In  this  in- 
stance, had  the  sac  been  dissected  in  the  early 
stage,  it  would  have  presented  precisely  the  same 
appearances  as  those  described  by  Dr.  Monro,  and 
the  one  (the  aneurism)  lately  examined  by  the 
surgical  editor  of  the  London  Med.  Review” 
Mr.  Burns  afterwards  expresses  doubts,  whether 
the  sac  ever  acquires  a large  size  without  dilata- 
tion. The  case  reported  in  the  latter  periodical 
work  was  the  largest  that  he  knew  of,  in  which  all 
the  coats  were  found  uniformly  dilated.  The  sac, 
which  was  as  large  as  the  fist,  was  lined  throughout 
with  flakes  of  bone ; and  though  the  internal  coat 
of  the  vessel  was  thus  patched,  and  extremely  thin 
and  brittle,  it  did  not,  on  minute  inspection,  any 
where  exhibit  a solution  of  continuity.  Mr.  A. 
Burns  further  states,  that  the  above  case,  reported 
by  himself,  was  the  only  one,  out  of  fourteen, 
which  did  not  corroborate  Scarpa’s  description. 
(On  Diseases  of  the  Heart,  fyc.  p.  204.)  Mr. 
Wilson,  after  mentioning  the  frequency  of  aneu- 
rism in  the  aorta,  carotid,  subclavian,  and  axillary 
arteries,  and  its  rarity  in  the  brachial,  tells  us, 
that  he  knows  of  no  example  of  aneurism  below 
the  elbow,  where  the  swelling  could  not  be  traced 
to  a wound  of  the  coats  of  the  artery.  He  adds, 
that  true  aneurism  has  not  unfrequently  occurred 
in  the  internal  and  external  iliac  arteries,  in  the 
inguinal,  femoral,  and  very  frequently  in  the  pop- 
liteal. It  has  taken  place  in  the  posterior  tibial 
artery,  but  he  knows  of  no  instance  of  it  in  the 
anterior  tibial  or  peroneal  arteries.  “ I have 
(says  he)  met  with  only  one  instance  of  true 
aneurism  affecting  any  of  the  branches  of  the 
aorta,  which  are  distributed  to  the  abdominal 
viscera.  In  the  year  1809,  on  inspecting  the 
body  of  a clergyman,  in  the  presence  of  the  late 
Sir  W.  Farquhar,  a tumour,  very  much  resembling 
the  heart  in  colour,  shape,  and  size,  appeared  to 
hang  down  from  the  under  surface  of  the  left  lobe 
of  the  liver.  When  this  tumour  was  opened,  and 
carefully  inspected,  it  appeared  to  have  been 
formed  by  the  left  branch  of  the  hepatic  artery 
having  become  very  much  enlarged  and  aneu- 
rismal. It  had  burst,  and  the  blood  which  had 
escaped  was  found  in  an  imperfect  cyst,  partly  in 
a fluid,  and  partly  in  a coagulated  state,  forming 
a large  proportion  of  the  tumour.”  (See  Lectures 
on  the  Blood,  and  on  the  Anatomy,  Physiology, 
and  Surgical  Pathology  of  the  Vascular  System, 
p.  379,  380.  8vo.  Lond.  1819.) 

The  facts  adduced  by  Mr.  Hodgson  appear 
sufficiently  conclusive,  and  from  them  the  follow- 
ing doctrine  is  clearly  deducible : — 

First,  That  numerous  aneurisms  are  formed  by 
destruction  of  the  internal  and  middle  coats  of  an 
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artery,  and  the  expansion  of  the  external  coat 
into  a small  cyst,  which  giving  way  from  disten- 
tion, the  surrounding  parts,  whatever  may  be  their 
structure,  form  the  remainder  of  the  sac. 

Secondly,  That  sometimes  the  disease  com- 
mences in  the  dilatation  of  a portion  of  the  cir- 
cumference of  an  artery.  This  dilatation  in- 
creases until  the  coats  of  the  vessel  give  way, 
when  the  surrounding  parts  form  the  sac,  in  the 
same  manner  as  when  the  disease  is  in  the  first 
instance  produced  by  destruction  of  the  coats  of 
an  artery.  (P.  74.) 

The  conclusions  of  Mr.  Hodgson  are  supported 
by  the  observations  of  numerous  writers. 

The  learned  Sabatier  says,  there  can  be  no 
doubt,  that  many  aneurisms  depend  upon  the  di- 
latation of  the  arterial  coats  ; but,  in  far  more  nu- 
merous examples,  the  internal  tunics  are  ruptured , 
and  it  is  the  cellular  coat  alone  which  separates 
from  them,  and  enlarges,  so  as  to  J'orm  the  aneu- 
rismal sac. 

It  is  difficult  to  conceive,  he  observes,  how  all 
the  coats  of  an  artery  can  dilate  and  yield  suffi- 
ciently to  form  the  investment  of  such  immense 
tumours  as  some  aneurisms  are.  Indeed,  that  very 
tunic,  which  composes  the  greater  part  of  the 
thickness  of  the  vessel,  and  which  is  termed  the 
muscular  coat,  is  known  to  consist  of  fibres  whose 
texture  is  firm,  and  little  capable  of  bearing  exten- 
sion. However,  Haller,  in  describing  a very  large 
aneurism,  situated  in  the  aorta,  near  the  heart, 
relates,  that  the  innermost  coat  of  this  vessel  was 
ruptured  and  torn,  the  loose  jagged  edges  of  the 
laceration  being  visible  in  the  aneurismal  sac. 
These  were  squamous,  bony,  and  of  little  thick- 
ness ; while  the  muscular  and  cellular  coats  were 
quite  sound.  Donald  Monro  noticed  the  same 
thing  in  five  different  aneurisms,  in  the  course  of 
the  femoral  and  popliteal  arteries  of  a man,  who 
had  been  confined  a long  while  to  his  bed,  after 
being  operated  upon  for  bubonocele.  Monro  suc- 
ceeded in  tracing  the  fibres  of  the  muscular  coat 
over  the  swellings,  so  that  he  had  no  doubt  of  this 
tunic  being  dilated.  (See  Medecine  Operatoire, 
t.  iii.  p.  160  — 162.) 

According  to  Richerand,  when  an  aneurism  is 
recent  and  of  small  size,  the  dissection  of  the 
tumour  exhibits  a simple  dilatation  of  the  arterial 
coats  ; while,  in  the  other  cases,  where  the  aneu- 
rism is  large,  and  has  existed  a considerable  time, 
the  internal  and  middle  coats  of  the  vessel  are  in- 
variably lacerated.  In  the  early  stage  of  the  dis- 
ease, the  blood  ™hich  fills  the  aneurismal  sac  is 
fluid;  and,  on  me  contrary,  in  cases  where  the 
internal  tunics  of  the  artery  are  ruptured,  the  sac 
contains  more  or  less  coagulated  lymph.  The  ex- 
ternal or  cellular  coat  composes  the  greater  part 
of  the  cyst ; and  the  coagulated  lymph,  with  which 
it  is  filled,  is  arranged  in  layers,  the  density  of 
which  is  described  as  being  greater  in  proportion 
to  the  length  of  time  which  they  have  been  de- 
posited. Such  as  are  nearest  the  sac  are,  therefore, 
most  compact,  and  contain  the  smallest  quantity 
of  the  colouring  matter  of  the  blood ; more  deeply, 
the  concretions  of  lymph  resembles  simple  coagula ; 
and,  lastly,  the  blood,  which  is  still  nearer  the 
arterial  tube,  retains  its  fluidity. 

After  the  aneurismal  sac  has  been  cleansed 
from  the  fibrine  and  coagulated  blood  which  it 
contains,  its  parietes  will  appear  to  be  almost  en- 
tirely formed  of  the  cellular  coat  of  the  artery. 


Towards  the  bottom  may  be  observed  the  aper- 
ture, arising  from  the  laceration  of  the  internal  and 
middle  coats,  which,  being  much  less  elastic  than 
the  external,  are  ruptured  in  an  early  stage  of  the 
disease.  It  is  when  these  two  tunics  give  way, 
that  the  aneurismal  tumour  undergoes  a sudden 
and  considerable  increase  in  its  size  ; for,  then  the 
cellular  coat  alone  has  to  sustain  all  the  pressure 
of  the  blood,  which,  now  becoming  effused  into  a 
more  ample  cyst,  loses  a great  deal  of  its  impetus, 
coagulates,  and  forms  fibrous  masses  ; circum- 
stances to  which  may  be  ascribed  the  hardness  of 
the  swelling,  the  weakness  of  its  pulsation,  &c. 
(Nos.  Chir.  t.  iv.  p.  82.  ed.  2.) 

The  reality  of  true  internal  aneurisms  was  in- 
sisted upon  by  C.  F.  Ludwig,  in  a programma 
written  expressly  on  that  subject.  ( Diagnostices 
Chir.  Fragm.  de  Aneurysmate  Interne,  Lips.  1805.) 
An  interesting  case,  exemplifying  an  aneurismal 
dilatation  of  all  the  coats  of  the  abdominal  aorta, 
was  published  by  Professor  Naegele  of  Heidelberg. 
The  swelling  was  as  large  as  a man’s  head,  and 
weighed  about  five  pounds.  The  aorta  began  to 
be  dilated  at  the  point  where  it  passes  into  the 
cavity  of  the  abomen  between  the  crura  of  the 
diaphragm.  This  dilatation  extended  gradually 
down  to  a point,  about  four  finger-breadths  from 
the  bifurcation  of  the  aorta  into  the  iliac  arteries, 
at  which  point,  strictly  speaking,  the  large  aneu- 
rismal sac  commenced.  The  length  of  the  whole 
dilated  part  of  the  vessel  was  eleven  inches ; that 
of  the  sac  six  ; and  its  diameter  five  inches.  The 
artery  was  not  equally  dilated  in  every  direction, 
the  expansion  being  most  considerable  laterally 
and  forwards.  Naegele  and  Ackermann  found 
that  the  three  coats  of  the  aorta,  the  internal,  mus- 
cular, and  cellular,  were  all  equally  dilated. 
These  professors  traced  the  muscular  coat  with  the 
scalpel  from  the  top  to  the  bottom  of  the  tumour, 
and  not  the  slightest  doubt  could  be  entertained 
that  the  case  was  a true  aneurism.  (F.  C.  Neegele, 
Epistola  ad  T.  F.  Baltz,  qua  Historia  et  Descriptio 
Aneurysmatis,  quod  in  Aorta  abdominali  observavit, 
continetur.  Heidelb.  1816.) 

In  the  valuable  cases  collected  by  H.  F.  Janin, 
convincing  evidence  will  be  found  of  there  being 
one  kind  of  aneurism  attended  with  rupture  of  the 
coats  of  the  arterv,  the  cellular  coat  alone  forming 
the  aneurismal  sac  ; and  another  with  an  equal  di- 
latation of  all  the  coats  of  the  artery.  Of  the  latter, 
J anin  relates  three  unequivocal  cases.  ( See  A nnales 
du  Cercle  Medical,  t.  i.  art.  2. 1820.)  Breschet’s 
investigations,  which  are  supported  by  the  evidence 
of  post  mortem  examinations,  leave  also  no  doubt 
about  the  truth  of  aneurism  by  dilatation,  of  which 
he  describes  not  less  than  four  kinds,  as  already 
stated,  viz.  the  aneurisma  verum  sacciform e ; the 
aneurisma  verum  jus  for  me  j the  aneurisma  verum 
cylindroidum  (comprising  aneurism  by  anastomosis 
and  erectile  tumours)  ; and,  lastly,  the  aneurisma 
cyrsoideum,  or  the  varix  arterialis  of  Dupuytren  ; 
a rarer  affection,  in  which  the  arteries  undergo 
very  similar  changes  to  those  exhibited  in  varicous 
veins.  ( Breschet , in  Mem.  Chir.  siir  diffdrentes 
Especesd’Aneurysmes,4to.  Paris,  1834.)  Lisfranc 
also  admits,  with  all  the  best  modern  surgeons,  the 
reality  of  aneurism  accompanied  by  dilatation  of 
all  the  coats  of  the  arteries.  (De  l’ Obliteration 
des  Arteres  dans  les  Aneurismes,  p.  11.) 

After  the  clear  demonstration  of  an  aneurismal 
sac  being  occasionally  composed  of  all  the  coat* 
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of  an  artery,  as  afforded  in  the  dissections  and 
pathological  preparations,  to  which  a reference  has 
been  made,  the  reader  will  be  better  prepared  to 
judge  of  the  difference  existing  upon  this  subject 
between  Scarpa  and  other  modern  writers ; and, 
so  far  as  I can  judge,  the  question  is  now  reduced 
to  one, — whether  any  of  the  dilatations  on  record, 
said  to  comprise  all  the  arterial  coats,  merit  the 
name  of  aneurism.  We  have  seen,  that  he  has 
always  unequivocally  admitted,  that  the  arteries 
may  be  dilated  ; though  the  kind  of  dilatation,  to 
which  he  alludes,  is  thought  by  him,  as  well  as 
by  A.  Burns,  and  my  friend  Mr.  Hodgson  (On 
Diseases  of  Arteries,  S)C.  p.  58.),  to  require  dis- 
crimination in  a pathological  point  of  view.  <l  It 
is  proved  (says  Scarpa)  by  dissection,  that  the 
morbid  dilatation  is  circumscribed  by  the  proper 
coats  of  the  diseased  artery  ; and  that  the  inner 
surface  of  the  sac,  formed  by  the  partial,  or  total 
protrusion  of  the  arterial  tube,  is  never  filled  with 
polypous  laminae,  or  layers  of  fibrine  disposed  over 
each  other  ; (a  fact  particularly  dwelt  upon  by 
Mr.  Hodgson,  p.  82.;)  which  layers  never  fail  to 
be  formed  in  greater  or  smaller  quantity  in  the 
cavity  of  an  aneurism.”  The  opinion,  that  these 
layers  of  coagula  are  not  met  with  in  small  dilat- 
ations of  arteries,  but  are  found  in  large  expansions 
of  them,  he  says,  is  contradicted  by  numerous 
careful  observations,  and  especially  by  a specimen, 
actually  before  him  when  he  was  writing,  where  a 
morbid  dilatation  of  the  arch  of  the  aorta,  in  the 
vicinity  of  its  origin  from  the  heart,  six  inches  in 
length,  and  five  in  breadth,  was  entirely  free  from 
any  of  the  lamellated  coagula  always  found  in 
aneurisms.  On  the  contrary,  the  sac  of  the  aneu- 
rism is  formed  from  the  parts  surrounding  the 
wounded,  or  ruptured  artery,  into  which  pouch 
the  blood,  entering  as  into  a natural  receiver, 
and  quite  out  of  the  current"of  the  circulation, 
moves  only  slowly,  and  constantly  deposits  these 
layers  of  fibrine,  and  this  sometimes  in  such  quan- 
tity as  to  fill  the  whole  cyst.  Scarpa  at  the  same 
time  particularly  explains,  that,  if  accidentally 
furrows,  or  fissures,  exist  on  the  inside  of  the  mor- 
bid dilatation,  the  fibrine  may  be  deposited  in  these 
rough  places,  but  only  in  them.  These  fissures 
and  inequalities  of  the  internal  surface  of  the  mor- 
bidly dilated  artery,  he  regards  strictly  as  so  many 
beginnings  of  another  disease  of  the  vessel,  quite 
different  from  dilatation,  that  is,  of  aneurism  sub- 
sequent to  dilatation.  (See  Memoria  sulla  Lega- 
tura  delle  principali  Arterie  clegli  Arti,  con  una 
Appendice  all’  Opera  sulle  Aneurisma , fol.  Pavia, 
1817  ; or  the  Treatise  on  Aneurism , transl.  by 
Wish  art,  ed.  2.  p.  1 19.  Edinb.  1819.) 

In  this  manner,  no  doubt,  Scarpa  would  account 
for  the  presence  of  lamellated  coagula  in  the 
case  reported  by  Mr.  A.  Burns  (On  Diseases  of 
the  Heart,  p.306.)  ; though  the  latter  gentleman 
himself,  for  reasons  already  detailed  in  the  fore- 
going pages,  did  not  regard  the  expansion  of  all 
the  coats  of  the  artery  as  corresponding  to  the 
morbid  dilatation  implied  by  Scarpa.  Thus  Scarpa 
further  agrees  with  other  modern  writers,  in  ad- 
mitting the  possibility  of  aneurism  becoming  in- 
grafted, as  it  were,  on  one  of  these  unnatural 
dilatations  ; more  than  one  example  of  which  com- 
bination were,  indeed,  recited  in  his  first  work.  In 
that  treatise  he  has  asserted,  that  what  he  calls 
morbid  dilatation  always  extends  to  the  whole 
circumference  of  the  vessel.  But  this  point  seems, 
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from  the  Appendix,  to  be  renounced,  as  he  now 
observes,  “ Where  the  morbid  dilatation  is  partial, 
or  on  one  side  of  the  artery,  like  a thimble,  (for 
very  frequently , even  in  the  arch  of  the  aorta,  this 
partial  dilatation  does  not  exceed  the  size  of  half  a 
bean,)  the  entrance  for  the  blood  into  this  capsule 
is  as  large  as  the  bottom  of  the  sac.”  (Transl.  by 
Wish  art,  p.  120.  ed.  5.)  According  to  Scarpa, 
when  the  morbid  dilatation  occupies  the  whole 
circumference  of  the  arterial  tube,  the  tumour 
always  retains  a cylindrical  or  oval  form  ; and,  if 
situated  in  such  manner  that  it  can  be  compressed, 
it  yields  very  readily  to  pressure,  and  almost  dis- 
appears ; and,  after  death,  is  found  much  smaller 
than  (luring  life.  On  the  contrary,  aneurism, 
whetheV  preceded  by  dilatation  or  not,  constantly 
originates  from  one  side  of  ihe  ruptured  artery. 
The  entrance  for  the  blood  is  small,  compared 
with  the  size  of  the  fundus  of  the  sac ; the  tumour 
assumes  an  irregular  shape  ; yields  with  difficulty 
to  pressure  ; retains  nearly  the  same  size  in  the 
dead  that  it  had  in  the  living  body  ; and  its  sac, 
instead  of  becoming  thinner  as  the  swelling  en- 
larges — as  the  coats  of  an  artery  do,  when  they  are 
simply  affected  with  dilatation  — attains  greater 
thickness  the  larger  the  aneurism  grows.  These 
essential  differences  between  the  two  diseases  are 
illustrated  by  an  interesting  case,  met  with  by 
Vacca,  where  a patient  died  with  an  aneurism  of 
one  subclavian  artery,  and  a simple  morbid  di- 
latation of  the  whole  circumference  of  the  other. 
(See  Sprengel,  Storia  delle  Operaz.  di  Chir.  trad. 
Ttal.  parte  ii.  p.294.) 

When  these  two  different  affections  are  situated 
in  the  thorax,  or  abdomen,  it  is  impossible  to  dis- 
criminate them  from  each  other  before  death.  The 
symptoms,  occasioned  by  the  pressure  of  the  tu- 
mour on  the  viscera  must  be  nearly  the  same, 
whether  caused  by  a morbid  dilatation,  or  an 
aneurism.  The  means  for  retarding  their  fatal 
termination  is  also  the  same  in  both  forms  of  the 
disease.  With  regard  to  the  possibility  of  cure, 
however,  Scarpa  says,  that  there  is  great  differ- 
ence ; for,  when  the  case  is  an  internal  aneurism, 
there  may  be  some  slight  hope  of  a radical  cure  by 
the  efforts  of  nature  and  art,  which  hope  can  never 
be  entertained  in  a case  of  morbid  dilatation ; a 
fact  which  is  accounted  for  by  no  laminated  coa- 
gula being  deposited  in  the  latter  disease.  (On 
Aneurism,  transl.  by  Wishart,  p.  124.  ed.  2.)  A 
great  deal  of  the  latter  statement  coincides  with  the 
observations  of  Mr.  Hodgson,  who  particularly 
notices,  that  he  has  never  met  with  lamellated 
coagula  in  such  sacs  as  consist  either  in  a general 
or  partial  dilatation  of  the  coats  of  the  vessel.  (On 
Diseases  of  Arteries,  $fc.  p.  82.)  W hether  this 
ever  takes"  place  in  such  cases  may  still  be  a ques- 
tion, because,  if  Professor  Nmgele  has  given  a 
correct  description  of  the  aneurism  of  the  abdo- 
minal aorta,  already  mentioned  — which  aneurism 
was  of  large  size,  and  consisted  of  a dilatation  of 
all  the  coats  of  the  vessel — there  was  in  this  rare 
example  a large  quantity  of  these  layers  of  coagu- 
lated blood.  Yet,  whether  the  Professor  actually 
means  the  fibrine  arranged  in  laminae,  or  only 
common  coagulated  blood,  which,  as  every  one 
knows,  may  be  found  either  in  the  cysts  of  dilated 
or  of  ruptured  arteries,  may  admit  of  doubt.  The 
statement,  therefore,  made  by  Hodgson  and 
Scarpa,  and  which  agrees  with  the  later  observations 
of  Breschet  (see  M6m.  Chir,  sur  dijferentes  Es~ 
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pece's  d’Aneurismes,  p.  70.),  may  not  be  contrary 
to  what  was  really  seen  by  Naegele  and  Acker- 
mann.  The  following  case,  however,  observed  by 
Laennec,  and  quoted  by  a modern  writer,  must 
(if  correctly  reported)  afford  not  only  an  unequi- 
vocal specimen  of  aneurism  by  dilatation  of  all  the 
coats  of  the  aorta,  but  of  laminated  coagula  within 
its  cavity.  “ In  homine  enim,  qui  repente  sub 
atrocissimis  pectoris  doloribus  corruit,  prreter 
aortam  adscendentem  in  aneurysma  ita  expansam, 
ut  neonati  infantis  caput  sequaret,  cystidem  aneu- 
rismaticam  immediate  supra  arterise  coeliacae  ortam 
magnitudine  nucis  juglandis  invenit,  quae  lucu- 
lenter  ostendit  sinum  communicantem  cum  arteriae 
cylindro  per  foramen  magnitudine  amygdalae, 
diametro  totius  arteriae  illo  loco  non  mutato.  Sac- 
cus  hie  cultro  anatomico  accurate  ac  subtiliter 
subjectus,  eamdem  structuram,  easdem  ostendit 
membranas,  quibus  gaudebat  arteria,  e cujus  latere 
excreverat;  caeterum  massis  grumosis  sive  fbrosis 
erat  impletus.  Inde  igitur  patet,  hoc  aneurysma 
sacciforme  et  laterali  et  partiali  quidem  tunicarum 
aortae  dilatatione  ortum  esse.”  (J.  H.  G.  Ehr- 
hardt,  De  Aneurysmate  Aortce,  p.  13.  4to.  Lips. 
1820.) 

Certainly,  it  seems  difficult  to  explain  in  what 
the  difference  consists,  which  prevails  between  the 
state  of  the  internal  coat,  in  preternatural  dilata- 
tion, and  in  true  aneurism,  so  that  the  blood  does 
not  coagulate  in  the  former,  while  it  is  deposited 
in  concentric  layers  in  the  latter.  (See  Guthrie 
on  Dis.  of  the  Arteries,  p.  85.)  Perhaps,  says  the 
latter  gentleman,  there  is  not  at  a late  period  any 
difference  between  a preternatural  dilatation  or 
bulging  on  one  side  of  an  artery,  and  a true  aneu- 
rism ; a state  remarkably  well  shown  in  one  of  the 
preparations  in  the  College  Museum,  No.  41 1.  H. ; 
and  he  adds,  “ At  all  events,  preternatural  dilata- 
tions of  a large  size,  and  departing  from  the  course 
of  the  vessel  from  which  they  arise,  do  generally 
lose  their  distinguishing  character  of  freedom  from 
concentric  layers  of  coagula,  so  that  the  distinction 
between  them,  under  these  circumstances,  is  lost 
unless  we  regard  it,  with  Scarpa,  as  essentially 
founded  on  the  existence  of  fissures  in  the  internal 
coat  in  the  aneurism,  and  of  the  absence  of  such 
change  in  the  simple  dilatation. 

Prom  what  has  been  stated,  then,  it  appears 
that  there  is  only  one  principal  point  of  difference 
between  Scarpa  and  other  writers;  and  this  re- 
solves itself  into  the  question,  whether  a dilatation 
of  an  artery,  arising  at  one  particular  side  of  the 
vessel,  and  lined  by  its  internal  coat,  ought  not  to 
be  regarded  as  an  aneurism,  because  its  communi- 
cation with  the  tube  of  the  artery  is  more  capacious 
than  what  exists  in  other  aneurisms,  where  the 
inner  coat  has  given  way,  and  because  it  rarely 
(perhaps  never)  contains  laminated  coagula,  unless 
fissures  happen  to  exist  at  some  points  of  the  inner 
arterial  tunic  thus  expanded? 

The  greater  number  of  aneurisms  increase  gra- 
dually, and  sooner  or  later  incline  to  the  side  on 
which  the  least  resistance  is  experienced.  De 
Haen  mentions  an  aneurism  of  the  aorta,  which 
first  made  its  appearance  between  the  second  and 
third  ribs  of  the  left  side,  and  which,  instead  of 
growing  larger,  as  is  usual,  subsided,  and  could 
neither  be  seen  nor  felt,  for  more  than  a month 
before  the  patient’s  disease,  although,  on  opening 
the  body,  a tumour  of  the  arch  of  the  aorta  was 
found,  three  times  as  large  as  the  fist,  De  Plaen 


imputes  the  sudden  disappearance  of  the  swelling 
to  its  weight,  the  yielding  of  the  parts  with  which 
it  was  connected,  and  to  its  gravitating  into  the 
chest  when  the  patient  lay  on  his  right  side  ; for 
the  difficulty  of  breathing,  and  other  complaints, 
produced  by  the  pressure  on  the  lungs,  under- 
went a material  increase  as  soon  as  the  tumour 
ceased  to  protrude. 

The  pulsations,  which  accompany  true  aneurisms, 
continue  to  be  strong,  until  the  inner  coats  of  the 
vessel  give  way,  or  the  layers  of  coagulated  blood 
lodged  in  the  sac  are  numerous.  Hence,  when 
soft  swellings,  situated  near  any  large  arteries,  lose 
their  pulsatory  motion,  their  course,  precise  situ- 
ation, and  other  circumstances,  ought  to  be  most 
carefully  investigated,  before  any  decision  is  made 
about  the  mode  of  treatment. 

A few  years  ago,  I saw  a man  in  St.  Bartho- 
lomew’s Hospital,  who  had  a large  swelling  of 
great  solidity,  occupying  the  ham,  and  apparently 
extending  a good  way  forwards  round  the  condyles 
of  the  femur.  Its  hardness,  shape,  large  size,  and 
entire  freedom  from  pulsation,  not  only  then,  but 
at  an  earlier  period,  so  far  as  could  be  collected 
from  the  patient’s  own  account,  led  to  the  belief 
that  the  case  was  probably  a tumour  complicated 
with  exostosis  of  the  femur  ; . and  as  this  opinion 
seemed  to  be  confirmed  by  no  fluid  escaping  from 
a puncture  made  with  a lancet,  amputation  was 
performed.  To  our  surprise,  however,  dissection 
proved  that  the  disease  was  a large  popliteal  aneu- 
rism, in  which  the  spontaneous  cure  by  an  obli- 
teration of  the  sac  with  coagula,  was  taking 
place.  (See  Lawrence,  Med.  Chir.  Trans,  vol.  viii. 
p.  497.) 

In  many  instances,  the  most  fatal  accidents 
have  happened,  in  consequence  of  incisions  having 
been  made  in  aneurisms,  which  were  mistaken 
for  abscesses,  because  there  was  no  pulsation. 
Vesalius  was  consulted  about  a tumour  of  the 
back,  which  he  pronounced  to  be  an  aneurism.  Soon 
afterwards,  an  imprudent  practitioner  made  an 
opening  in  the  swelling,  and  the  patient  bled  to 
death  in  a very  short  time.  Ruysch  relates,  that 
a friend  of  his  opened  a tumour  near  the  heel, 
not  supposed  to  be  an  aneurism,  and  the  greatest 
difficulty  was  experienced  in  suppressing  the  he- 
morrhage. De  Haen  speaks  of  a patient,  who 
died  in  consequence  of  an  opening,  which  had 
been  made  in  a similar  swelling  at  the  knee,  al- 
though Boerhaave  had  given  his  advice  against  the 
performance  of  such  an  operation.  Palfin,  Schlit- 
ting,  Warner,  Dupuytren, and  others, have  recorded 
mistakes  of  the  same  kind.  (Sabatier,  t.  iii.  p.  167.) 
Ferrand,  surgeon  of  the  Hotel  Dieu,  mistook  an 
axillary  aneurism  for  an  abscess,  plunged  his 
bistoury  into  the  swelling,  and  killed  the  patient. 
“ J'ai  etg  ttmoin  d’erreurs  semblables,  commises 
par  les  practiciens  non  moins  fameux ; et  si  des 
aneurismes  externes  on  passe  a ceux  des  arteres 
placees  a I’interieur , les  erreurs  ne  sont  ni  moins 
ordinaires  ni  de  moindre  consequence. ” ( Riche- 

rand,  Nosogr.  Chir.  t.  iv.  p.  75.  ed.  2.) 

Notwithstanding  a pulsation  is  one  of  the  most 
prominent  symptoms  of  an  aneurism,  it  is  not  to 
be  inferred,  that  every  swelling  which  pulsates  is 
unquestionably  of  this  description  ; for,  as  Mr. 
Warner  has  explained,  it  does  happen  that  mere 
imposthumations,  or  collections  of  matter,  arising 
from  external  as  well  as  internal  causes,  are 
sometimes  so  immediately  situated  upon  the  heart 
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itself,  and  at  other  times  upon  some  of  the  prin- 
cipal arteries,  as  to  partake,  in  the  most  regular 
manner,  of  their  contraction  and  dilatation.  He 
details  the  particulars  of  a boy,  about  thirteen 
years  of  age,  whose  breast-bone  had  been  badly 
fractured,  and  who  was  admitted  into  Guy’s  Hos- 
pital, a fortnight  after  the  accident  had  happened. 
The  broken  parts  of  the  bone  were  removed 
some  distance  from  each  other.  The  interme- 
diate space  was  occupied  by  a tumour  of  a con- 
siderable size ; the  integuments  were  of  their 
natural  complexion.  The  swelling  had  as  regular 
a contraction  and  dilatation  as  the  heart  itself,  or 
the  aorta  could  be  supposed  to  have.  Upon 
pressure,  the  tumour  receded  ; upon  a removal 
of  the  pressure,  the  tumour  immediately  resumed 
its  former  size  ; all  these  are  allowed  to  be  dis- 
tinguishing signs  of  a recent  true  aneurism.  The 
situation  andsymptoms  of  this  swelling  were  judged 
sufficient  reasons  for  considering  the  nature  of  the 
disease  as  uncertain ; on  which  account  it  was  left 
to  take  its  own  course.  The  event  was,  the  tu- 
mour burst  in  about  three  weeks  after  his  ad- 
mission ; discharged  a considerable  quantity  of 
matter  ; and  the  patient  did  well  by  very  super- 
ficial applications.  (Cases  in  Surgery,  ed.  4. 
p. 155.) 

An  extraordinary  form  of  disease,  having  very 
much  the  appearance  of  an  aneurism,  sometimes 
presents  itself.  A swelling,  attended  with  con- 
siderable pain,  and  a strong  pulsation,  is  gradually 
produced  high  up  the  arm  ; and,  at  length,  at- 
tains a very  large  size.  The  strength  of  the 
throbbingsat  first  leads  to  the  suspicion,  that  the 
case  must  be  an  aneurism  ; but,  on  careful  exa- 
mination, the  humerus  is  found  to  have  given 
wray  at  a point  involved  in  the  disease,  and  here 
to  be  as  flexible  as  if  there  were  a fracture. 
This  circumstance,  and  the  extension  of  the  swell- 
ing too  far  away  from  the  track  of  the  artery,  in 
time  raise  doubts  about  the  case  being  an  aneu- 
rism. The  patient  ultimately  falls  a victim  to 
the  effects  of  the  disease  on  the  constitution,  and, 
when  the  arm  is  dissected  after  death,  the  tumour 
is  found  to  consist  of  a sarcomatous  or  medullary 
mass-,  occupying  the  central  portion  of  the  limb, 
and  accompanied  with  a solution  of  continuity  ex- 
tending completely  through  the  whole  thickness  of 
the  bone.  Two  cases  of  this  description  were  ad- 
mitted into  St.  Bartholomew’s  Hospital,  in  the  year 
1820.  One  of  these  patients,  a woman,  I had  an 
opportunity  of  seeing  ; and,  after  her  death,  the 
real  nature  of  the  disease  was  proved  by  dissec- 
tion. My  friend,  Mr.  Vincent,  has  seen  a similar 
disease  in  the  leg,  resembling  aneurism  in  the  cir- 
cumstance of  pulsation,  but  attended  with  destruc- 
tion of  a part  of  the  tibia,  and  a moveableness  of 
the  separated  ends  of  the  bone.  This  form  of  dis- 
ease has  sometimes  led  very  experienced  surgeons 
to  mistake  the  disease  for  aneurism,  and  to  take  up 
the  artery.  Thus,  Dr.  Nicol,  of  Inverness,  who 
was  deceived  in  this  way,  has  laid  the  particulars 
of  the  case  before  the  profession,  with  a kind  of 
candour,  which  I sincerely  admire,  as  ten  times 
more  useful  in  the  promotion  of  surgical  know- 
ledge, than  a boastful  recital  of  nothing  but  for- 
tunate practice.  (See  Case  of  Medullary  Sarcoma, 
engaging  the  Upper  Portion  of  the  Os  Humeri, 
considered  Aneurismal,  and  for  which  the  Subclavian 
Artery  was  tied  above  the  Clavicle,  E din.  Med.  and 
Surg,  Journ.  No.  120.  p.  i.  1834.  See  also  J.G. 


Guthrie  on  a Case  of  Malignant  Tumour,  simulating 
an  Aneurism,  in  which  the  common  Iliac  Artery  was 
tied,  London  Med,  Gaz.for  1834,  p.590.) 

Under  certain  circumstances,  a psoas  abscess 
may  be  mistaken  for  an  aneurism  ; as,  for  in- 
stance, when  it  occasions  a small,  soft,  moveable 
swelling  over  the  femoral  artery  in  the  groin,  ac- 
companied by  a strong  pulsatory  motion.  The 
tumour  may  be  lessened  by  pressure,  even  in  the 
erect  position,  and  rapidly  returns  on  the  discon- 
tinuance of  such  pressure,  as  would  be  the  case 
in  aneurism.  The  pulsation  is  manifest ; but,  after 
the  swelling  has  been  lessened  by  pressure,  its 
sudden  resumption  of  size  in  the  erect  position  “is 
not  accompanied  by  the  peculiar  pulsatory  thrill 
felt  in  an  aneurism.  In  a psoas  abscess,  the  swell- 
ing does  not  return  in  the  same  degree  on  the 
removal  of  the  pressure,  as  in  a case  of  aneurism. 
During  the  retrocession  of  the  purulent  fluid,  the 
course  of  the  artery  may  be  more  readily  examined. 
In  cases  of  psoas  abscess,  the  swelling  has  gene- 
rally been  preceded  by  pains  in  the  back  and  loins, 
of  some  standing,  which  continue  with  weakness 
of  one  or  both  extremities.  (S ee  Guthrie  onDis. 
of  Arteries,  p.  120.) 

I remember  a large  abscess  in  the  situation  of 
the  quadratus  lumborum  muscle,  which  pulsated 
so  strongly,  that  the  case  was  supposed  by  se- 
veral experienced  men  to  be  an  aneurism  of  the 
abdominal  aorta.  The  patient  was  a boy  in 
Christ’s  Hospital,  and  under  the  care  of  the  late 
Mr.  Ramsden,  surgeon  to  that  establishment, 
by  whose  discernment  the  real  nature  of  the  case 
was  detected.  It  is  curious,  that,  in  this  instance, 
the  pulsations  of  the  swelling  suddenly  ceased, 
after  having  continued  in  a very  strong  and  mani- 
fest way,  and  without  interruption  for  several 
weeks,  during  which  it  was  under  the  observation 
of  the  above  eminent  practitioner.  Four  or  five 
years  ago  I was  consulted  by  Mr.  Gilbertson 
of  Egham,  about  a young  man  who  had  a vast 
swelling  in  the  epigastric,  hypochondriac,  and  su- 
perior part  of  the  umbilical  regions,  attended  with 
strong  and  regular  pulsations.  The  disease  had 
come  on  without  much  pain,  or  any  derangement 
of  the  functions  of  the  abdominal  viscera.  A 
fluctuation  was  perceptible  in  it,  and  one  part  of 
the  tumour  was  tending  to  point,  and  very  thin. 
The  patient,  when  a child,  had  had  a scrofulous 
disease  of  the  hip.  We  inferred,  therefore,  that  the 
case  was  a chronic  abscess.  The  tumour  soon 
burst ; the  quantity  of  matter  discharged  was  se- 
veral quarts  ; but  the  patient  ultimately  recovered. 

As  Mr.  Wilson  has  observed,  any  encysted,  or 
even  solid  tumour,  situated  in  the  neighbourhood 
of,  or  upon,  a large  artery,  may  have  a consider- 
able degree  of  motion  communicated  to  it  from 
the  pulsation  of  the  artery.  The  thyroid  gland, 
when  a bronchocele  is  formed,  occasionally  re- 
ceives a pulsatory  motion  from  the  carotid  arte- 
teries.  This  may  be  mistaken  for  an  aneurism  • from 
which  disease,  however,  it  can  be  discriminated  by 
placing  our  fingers  behind  the  tumour,  and  draw- 
ing it  forwards,  when  the  pulsation  ceases.  But 
there  are  other  criteria  for  distinguishing  a swell- 
ing, on  or  near  an  artery,  from  an  aneurism.  In 
such  a case  the  whole  tumour  moves  at  once, 
without  any  alteration  of  size.  In  an  aneurism, 
the  swelling  does  not  simply  move,  it  expands. 
A tumour  of  the  thyroid  gland,  having  apparently 
a pulsatory  motion,  may  be  known  not  to  be 
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aa  aneurism  of  the  carotid,  by  observing,  that, 
from  its  connection  with  the  larynx,  it  follows  the 
movements  of  the  latter  in  deglutition.  Aneu- 
risms, not  of  very  long  standing,  and  not  con- 
taining a large  mass  of  laminated  coagula,  may 
also  be  diminished,  or  rendered  more  or  less  flac- 
cid, by  pressing  the  artery  leading  to  the  disease. 
(See  Wilson  on  the  Blood,  Anatomy,  Pathology, 
fyc.  oj  the  Vuscular  System,  p.385.;  and  Burns 
on  the  Heart,  p.257.)  In  cases  of  much  am- 
biguity, the  stethoscope  will  sometimes  convey 
the  necessary  information.  In  a doubtful  instance 
of  aneurism  of  the  groin,  Sir  Benjamin  Brodie 
found  all  obscurity  cease  on  the  application  of  this 
instrument.  (Sir  A.  Cooper’s  Lectures,  vol.  li. 
p.4G.j 

The  following  case,  recorded  by  Pelletan, 
shows  that  an  artery,  running  more  superficially 
than  natural,  may,  under  particular  circum- 
stances, give  rise  to  the  suspicion  of  an  aneurism. 
A strong  robust  man,  about  forty  years  of  age, 
was  in  the  habit  of  going  on  foot  to  dine  three 
leagues  from  Paris  every  day,  on  the  completion 
of  his  business.  One  day,  having  been  this  dis- 
tance, and  returned,  he  felt  an  acute  pain  along 
the  leg,  and  in  the  right  ankle.  The  pain  did 
not  subside,  and  a tumour  appeared  at  the  lower 
third  of  the  leg,  opposite  the  space  between  the 
two  bones.  The  skin  was  of  a yellowish  colour 
from  effused  blood,  and  a pulsation  existed,  by 
which  the  hand  of  an  examiner  was  lifted  up. 
There  seemed  great  reason  for  concluding,  that 
the  case  was  an  aneurismal  swelling.  In  com- 
paring the  affected  limb  with  the  sound  one, 
however,  Pelletan  perceived  in  the  latter  a simi- 
lar kind  of  throbbing.  In  short,  in  both  legs, 
the  pulsation  of  an  arterial  tube  could  be  felt  for 
three  inches  ; and  Pelletan  distinctly  ascertained, 
that,  in  the  diseased  member,  the  throbbing  did 
not  extend  to  the  whole  of  the  tumour,  but  only 
lengthwise.  By  a particular  disposition  in  this 
individual,  the  anterior  tibial  artery,  which  usually 
runs  along  the  interosseus  ligament,  covered  by 
the  tibial  us  anticus,  and  extensor  communis  cligito- 
rum  pedis,  came  out  from  between  these  muscles, 
at  the  middle  of  the  leg,  and  lay  immediately  under 
the  skin  and  the  fascia. 

The  swelling  and  ecchymosis  gradually  dis- 
persed, and  the  symptoms  were  supposed  to 
originate  from  the  rupture  of  some  muscular  fibres. 
( Clinique  Chir.  t.  i.  p.  101, 102.) 

Whenever  an  aneurism  of  immoderate  size  beats 
strongly,  and  for  a long  while,  against  the  bones, 
as  the  sternum,  ribs,  clavicle,  and  vertebrae,  they 
are  in  the  end  injured  or  destroyed,  the  aneuris- 
mal tumour  elevating  the  integuments  of  the  tho- 
rax, or  back,  and  pulsating  immediately  under  the 
skin.  Scarpa,  with  the  best  modern  writers,  at- 
tributes the  effect  to  absorption,  in  consequence  of 
the  pressure. 

J.  L.  Petit  saw  the  condyles  of  the  femur,  and 
the  upper  head  of  the  tibia,  almost  destroyed  by 
an  aneurism  of  the  popliteal  artery  ; and  another 
case,  in  which  the  absorption  of  bone  was  remark- 
ably extensive,  is  reported  by  Rosenmuller.  (An- 
hang.zu  Scarpa  uh . d.  Pulsadergeschwulste,  p.  364.) 
The  carious  and  corroded  state  of  the  bones  in 
aneurism  is  never  attended  with  the  formation  of 
pus  ; “ at  least,  the  discovery  of  pus  in  its  vicinity 
has  not  been  remarked  by  those  who  have  ex- 
amined such  cases.  In  this  respect,  therefore,  it 


differs  essentially  from  common  caries,  or  ulcer- 
ation of  bones.  Exfoliation  also  is  very  rarely 
attendant  upon  it  : from  which  circumstance,  one 
important  practical  observationis deducible,  name- 
ly, that  if  the  aneurism  be  cured,  the  bones  will 
recover  their  healthy  state,  without  undergoing 
those  processes  which  take  place  in  the  cure  of  ca- 
ries or  necrosis.  (S eeHodgson  on  the  Dis.  of  Arteries 
and  Veins,  p.  80.)  That  this  process  of  absorption 
in  bone,  in  consequence  of  the  pressure  of  an 
aneurism,  may  be  caused  by  other  tumours,  is 
finely  exemplified  in  a thigh-bone  preserved  in 
the  Museum  of  the  London  University.  The 
bone  has  been  reduced  by  the  pressure  of  a 
tumour,  which  grew  at  the  back  of  the  limb,  to  a 
mere  spindle,  that  has  not  been  able  to  resist 
the  efforts  of  the  muscles,  by  which  it  has  been 
twisted  in  a singular  degree.  The  absorption  of 
bone  from  the  pressure  of  aneurisms,  is  of  that  de- 
scription, termed  by  Mr.  Hunter  progressive  (see 
Absorption),  in  which,  as  Mr.  Guthrie  observes, 
the  action  of  the  small  arteries,  necessary  to  con- 
stitute inflammation,  is  wanting,  and  consequently 
there  is  little  comparative  pain  at  the  commence- 
ment of  the  process,  and  no  formation  of  matter. 
(See  Guthrie  on  Diseases  of  Arteries,  &;c.  p.  57.) 

Mr.  Hodgson  confirms  the  remark  made  by 
Dr.  W.  Hunter  (Med.  Obs.  and  Inquiries,  vol.  i. 
p.384.),  Scarpa  (On  Aneurism,  p.  100.  ed.  2.), 
and  ethers,  that  cartilage  is  less  rapidly  destroyed  by 
the  pressure  of  an  aneurism  than  bone.  This  fact 
is  strikingly  illustrated  in  a case  of  aneurism  of 
the  thoracic  aorta  recorded  in  another  modern 
publication  : the  bodies  of  the  vertebrae,  from  the 
fourth  down  to  the  ninth  were  carious ; the  four 
lowest  in  particular  ; yet  the  intervertebral  carti- 
lages were  not  materially  affected.  (F.  L.  Kreysig, 
Die  Kranklieiten  des  Herzens,  b.  iii.  p.  176.  8vo. 
Berlin,  1817.)  In  the  museum  of  the  London 
University  are  fine  specimens  of  the  perfect  state 
of  the  intervertebral  substance,  though  the  bodies 
of  the  vertebrae  have  greatly  suffered. 

A case  is  related  by  Pelletan,  to  which  I refer 
the  reader,  as  exemplifying  not  only  the  degree, 
in  which  internal  aneurisms  may  injure  the  ver- 
tebrae, but  also  the  occasional  possibility  of  such 
diseases  being  mistaken  for  rheumatism,  or  a lum- 
bar abscess.  (S ee  Clinique  Chir . t.i.  p.  97— -100.) 

Causes  of  Aneurism. 

An  aneurism  will  not  follow  the  kind  of  weak- 
ness of  its  sides,  which  must  necessarily  arise  from 
removing  its  external  and  middle  coat,  some  mor- 
bid changes  seeming  to  be  essential  to  bring  on 
a protrusion  of  the  inner  coat.  Neither  will 
a mechanical  division  of  the  inner  tunics  lend  to 
an  aneurismal  dilatation  of  the  outer  coat.  The 
latter  fact  is  proved  by  what  happens  when  a tight 
ligature  is  placed  upon  an  artery,  as  well  as  by 
the  experiments  of  M.  Amussat  who  purposely 
broke  the  internal  coats  in  numerous  places,  by 
pinching  the  vessels  with  forceps,  and  detaching 
the  inner  coats  from  the  outer,  by  a process 
somewhat  similar  to  what  he  adopts  in  torsion  of 
the  arteries.  By  proceedings  of  this  kind,  he 
never  succeeded  in  producing  the  beginning  of 
an  aneurism.  The  inference,  therefore,  is,  that 
some  description  of  morbid  change  in  the  coats  of 
the  artery  is  necessary  for  the  formation  of  aneu- 
rism, so  long  as  the  occurrence  is  resisted  by  a 
perfect  state  of  one  of  those  coats;  or  else  we  must 
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arrive  at  the  still  more  certain  conclusion,  that  in 
the  experiments  undertaken  by  Hume,  Amussat, 
and  others,  the  irritation  of  the  artery  was  fol- 
lowed by  inflammation  of  it,  coagulation  of  the 
blood,  and  such  an  effusion  of  fibrine,  within  and 
around  it,  as  would  fully  account  for  no  aneu- 
rismal  tumour  being  the  result. 

One  very  interesting  point,  in  relation  to  spon- 
taneous aneurism,  and  particularly  adverted  to  by 
M.  Malgaigne,  is  the  almost  exclusive  restriction 
of  this  disease  to  the  aortic  system.  Thus,  in 
more  than  three  hundred  aneurisms,  observed  by 
M.  Lisfranc,  or  recorded  by  others,  he  has  met 
with  only  two  instances  of  an  aneurismal  disease 
of  the  pulmonary  artery,  and  these  not  free  from 
objection.  ( Lisfranc , des  diverses  Mithodes,  Sc. 
pour  V Obliteration  des  Arteres,  p.  8.  8vo.  Paris, 
1834.)  This  remarkable  fact  is  suspected  to  de- 
pend upon  the  aortic  arteries  containing,  between 
their  inner  and  fibrous  coats,  a dense,  hard,  fragile 
tissue,  only  capable  of  being  taken  off  in  scales, 
and  designated  by  M.  Malgaigne  the  sclerous 
coat.  When  concretions  of  different  kinds,  cal- 
careous, steatomatous,  or  cartilaginous,  present 
themselves  in  the  aorta,  they  are  seated,  according 
to  M.  Malgaigne,  almost  exclusively,  in  this  scle- 
rous coat,  a texture  not  existing  in  the  pulmonary 
artery  or  its  branches. 

In  many  instances,  it  is  difficult  to  assign 
any  cause  for  the  commencement  of  aneurism. 
Among  the  circumstances,  which  predispose  to 
the  disease,  however,  the  large  size  of  the  vessels 
may  undoubtedly  be  reckoned.  Those  trunks, 
which  are  near  the  heart,  have  much  thinner  pa- 
rietes,  in  relation  to  the  magnitude  of  the  column 
of  blood  with  which  they  are  filled,  than  arteries 
of  smaller  diameter  ; and  since  the  lateral  pres- 
sure of  this  blood  against  the  sides  of  the  arteries 
is  in  a ratio  to  the  magnitude  of  these  vessels,  it 
follows,  that  aneurisms  must  be  much  more  fre- 
quent in  the  trunks  near  the  heart,  than  in  such  as 
are  remote  from  the  source  of  the  circulation. 
( Richerand , Nosogr.  Chir.  t.  iv.  p.  72.  edit.  2.) 
The  whole  arteiaal  system  is  liable  to  aneurisms ; 
but,  says  Pelletan,  experience  proves,  that  internal 
arteries  are  much  more  frequently  affected,  than 
such  as  are  external.  ( Clinique  Chir.  t.  i.  p.  54.) 

The  curvatures  of  the  arteries  are  another  pre- 
disposing cause  of  the  disease,  and  have  a mani- 
fest effect  in  determining  the  formation  of  the 
great  sinus  of  the  aorta,  the  dilatation,  which  exists 
between  the  arch  and  the  origin  of  this  large  artery, 
and  which  is  the  more  considerable  the  older  the 
person  is  : Monro  even  thought,  that  one  half  of 
old  persons  have  an  aneurism  at  the  beginning  of 
the  aorta.  And  with  respect  to  aneurisms  in  ge- 
neral, which  are  preceded  by  calcareous  deposi- 
tions thickening,  and  disease  of  the  coats  of  the 
vessel,  they  are  most  frequent  in  persons  of  ad- 
vanced age.  Aneurisms  from  wounds  are  of 
course  often  seen  in  individuals  of  every  age.  In 
old  people,  the  coats  of  the  arteries  are  subject  to 
a disease,  which  renders  them  incapable  of  making 
due  resistance  to  the  lateral  impulse  of  the  blood. 
The  disease  here  alluded  to  is  what  is  described 
in  a foregoing  part  of  this  article ; one  common 
effect  of  which  is  the  deposition  of  calcareous 
matter  between  the  inner  and  muscular  coats  of 
the  arteries,  or  in  the  sclerous  coat  of  Malgaigne. 
“ People  in  the  early  part  of  life,”  says  Mr. 
Wilson,  “ are  not  very  subject  to  these  calca- 


reous depositions ; but,  I have  occasionally 
met  with  them  in  the  arteries  of  very  young 
people.  I have  seen  a well-marled  deposition  of 
the  phosphate  of  lime  in  the  arteries  of  a child 
under  three  years  of  age.”  He  adds,  that  few 
persons,  above  the  age  of  sixty,  are  free  from  these 
ossifications.  (On  the  Blood,  and  on  the  Anatomy , 
Pathology,  &;c.  of  the  Vascular  System,  p.  375. 
Loud.  1819.) 

Though  spontaneous  aneurisms  are  most  com- 
mon in  old  persons,  the  disease  is  not  absolutely 
confined  to  them  ; for  I assisted  Mr.  Ilocker  of 
Canterbury  in  an  operation  for  the  cure  of  a pop- 
liteal aneurism  in  a postillion,  whose  age  must 
have  been  under  thirty  ; and  Mr.  Wilson  says 
that  he  has  met  with  several  instances  of  the  disease 
in  the  aorta  and  other  vessels,  where  the  patients 
were  not  more  than  forty  years  of  age.  (Op.  cit. 
p.  376.) 

According  to  Sir  Astley  Cooper,  the  time  of  life 
when  aneurism  generally  occurs,  is  between  the 
ages  of  thirty  and  fifty  ; an  age,  when  exercise  is 
considerable,  and  strength  on  the  decline.  In 
very  old  age  the  disease  is  not  so  common.  How- 
ever, he  operated  successfully  on  a case  of  pop- 
liteal aneurism,  where  the  patient  was  eighty- 
four  or  eighty-five  years  old.  He  operated,  with 
success,  on  another  man,  sixty-nine  years  of  age. 
He  has  also  seen  a boy,  only  eleven  years  old, 
with  aneurism  of  the  anterior  tibial  artery.  The 
man  of  more  than  eighty  is  the  oldest,  and  the 
boy  of  eleven  the  youngest,  aneurismal  patients  he 
has  ever  seen.  (See  Lectures,  vol.  ii.  p.  40.) 

On  the  subject  of  the  comparative  frequency  of 
aneurism  at  various  periods  of  life,  M.  Lisfranc 
refers  to  120  cases,  in  which  the  age  of  the  patient 
is  specified,  and  from  which  he  drew  up  the  an- 
nexed table : — 


Age. 

Cases. 

Age. 

Cases. 

13 

• 

- 1 

40 

to 

45  - 

- 20 

15  to 

20 

- 3 

45 

to 

50  - 

- 17 

20  to 

25 

- 5 

50 

to 

55 

- 11 

25  to 

30 

- 12 

55 

to 

60  - 

- 6 

30  to 

35 

- 24 

60 

to 

70  - 

- 3 

35  to 

40 

- 15 

70 

to 

80  - 

- 3 

Thus,  M.  Lisfranc  finds,  what  Sir  Astley  Cooper 
had  ascertained  long  ago,  that  aneurisms  are  most 
common  between  the  ages  of  thirty  and  fifty  ; that 
ten  years  on  one  side  or  the  other  of  these  ages 
make  a remarkable  difference, — under  twenty,  and 
after  sixty,  the  disease  being  exceedingly  rare.  Aneu- 
risms by  anastomosis,  however,  which  are  entirely 
a different  affection  from  the  cases  now  under 
consideration,  are  chiefly  met  with  in  children  and 
young  persons  under  fifteen,  and  seldom  in  adults. 
M.  Lisfranc  knows  of  no  example  of  anuerism  by 
anastomosis  in  an  old  person.  (De  l’ Obliteration 
des  Arteres,  8jc.  p.  12, 13.) 

Richerand  affirms,  that,  out  of  twelve  popliteal 
aneurisms,  which  he  had  seen  in  hospital  or  pri- 
vate practice,  ten  were  caused  by  a violent  exten- 
sion of  the  leg.  This  statement,  he  says,  will 
derive  confirmation  from  the  following  experiment. 
Place  the  knee  of  a dead  subject  on  the  edge  of 
a firm  table,  and  press  on  the  heel,  so  as  forcibly 
to  extend  the  leg,  far  enough  to  make  the  liga- 
ments of  the  ham  snap.  Now  dissect  the  parts, 
cut  out  the  artery,  and  examine  its  parietes  in  a 
good  light,  when  the  lacerations  of  the  middle  coat 
will  be  observable,  and  rendered  manifest  by  the 
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circumstance  of  those  places  appearing  semitran- 
sparent, where  the  fibres  are  separated,  the  parietes 
at  such  points  merely  consisting  of  the  internal 
and  external  tunics.  ( Nosogr . Chir.  t.  iv.  p.  73, 
74.  ed.  2.)  But  the  insufficiency  of  this  explan- 
ation is  clear  enough  from  the  fact,  that  such 
violence,  as  is  requisite  to  break  the  ligaments  of 
the  knee,  cannot  be  imagined  to  happen  in  the  ac- 
cidents which  ordinarily  bring  on  aneurism  in  the 
ham. 

The  implicit  belief  of  Richerand,  that  the  la- 
ceration of  the  middle  coat  of  an  artery  will  bring 
on  an  aneurism,  while  the  inner  coat  is  perfect, 
will  appear  to  be  unfounded,  when  Amussat’s  ex- 
periments are  remembered,  and  also  those  of 
Hunter,  Home,  and  Scarpa,  who  even  dissected 
off  the  external  and  middle  coats  of  arteries,  with- 
out being  able  in  this  manner  to  cause  an  aneurism. 
Nay,  where  the  experiment  has  been  made  of 
applying  a tight  ligature  to  an  artery,  and  imme- 
diately removing  it  again  in  order  to  determine 
whether  the  division  of  both  the  inner  coats  of  the 
vessel  would  terminate  in  an  obliteration  of  the 
tube  of  the  vessel,  no  aneurism  has  been  the  con- 
sequence. 

Pelletan  accounts  for  the  frequency  of  popli- 
teal aneurisms  somewhat  differently  from  Riche- 
rand : speaking  of  the  two  principal  motions  of 
the  knee,  viz.  extension  and  flexion,  he  remarks, 
that  the  first  of  these  is  so  limited,  that  it  is  actually 
an  incipient  flexion  necessarily  produced  by  the 
curvature  backward  both  of  the  condyles  of  the 
femur,  and  those  of  the  tibia.  This  curvature, 
which  would  seem  to  protect  the  popliteal  artery 
against  any  dangerous  elongation,  that  might  other- 
wise be  caused  by  a forcible  extension  of  the 
joint,  becomes  the  very  source  of  such  an  elong- 
ation, in  persons  who  are  accustomed  to  keep  their 
limbs  bent,  or  who,  from  this  state,  proceed  hastily 
and  violently  to  extend  the  leg.  The  arterial 
tubes  are  really  shortened,  when  the  limbs  are  in 
the  state  of  flexion,  and  lengthened,  when  the  ex- 
tension of  the  members  renders  it  necessary. 
Hence,  says  Pelletan,  it  is  manifest,  that  an  ha- 
bitually shortened  state  of  these  vessels,  and  their 
sudden  elongation,  must  be  attended  with  hazard 
of  rupturing  their  parietes.  ( Clinique  Chirurgi- 
cale,  t..  i.  p.  112.) 

The  opinion  of  Pelletan,  however,  is  quite  un- 
tenable j because  Mr.  Hodgson  has  several  times 
repeated  the  experiment  mentioned  by  Richerand, 
and  found,  as  this  gentleman  did,  that  the  coats  of 
the  artery  were  never  lacerated,  unless  the  degree 
of  violence  had  been  such  as  to  rupture  the  liga- 
ments of  the  knee.  ( On,  Diseases  of  Arteries,  &;c. 
P-64.)  . 

Aneurisms  are  exceedingly  common  in  the 
aorta,  and  they  are  particularly  often  met  with  in 
the  popliteal  artery.  The  vessels  which  are  next 
to  these  most  usually  affected,  are  the  crural, 
common  carotid,  subclavian,  and  brachial  arte- 
ries. The  temporal  and  occipital  arteries,  and 
those  of  the  leg,  foot,  forearm,  and  hand,  are  far 
less  frequently  the  situations  of  the  present  disease. 
But,  although  it  is  true,  that  the  larger  arteries  are 
the  most  subject  to  the  ordinary  species  of  aneu- 
risms, the  smaller  arteries  seem  to  be  more  imme- 
diately concerned  in  the  formation  of  one  peculiar 
aneurismal  disease,  now  well  known  by  the  name 
of  aneurism  by  anastomosis,  of  which  I shall 
hereafter  speak. 


According  to  surgical  writers,  the  causes  of 
aneurisms  operate  either  by  weakening  the  arterial 
parietes,  or  by  increasing  the  lateral  impulse  of 
the  blood  against  the  sides  of  these  vessels.  It  is 
said  to  be  in  both  these  ways,  that  the  disease  is 
occasioned  by  violent  contusions  of  the  arteries, 
the  abuse  of  spirituous  drinks,  frequent  mercurial 
courses,  fits  of  anger,  rough  exercise,  exertions  in 
lifting  heavy  burthens,  &c.  In  certain  persons, 
aneurisms  appear  to  depend  upon  a particular 
organic  disposition.  Of  this  description  was  the 
subject,  whose  arteries,  on  examination  after 
death,  were  found  by  Lancisi  affected  with  several 
aneurisms  of  various  sizes.  1 have  known  a per- 
son have  an  aneurism  of  one  axillary  artery,  which 
disease  got  spontaneously  well,  but  was  soon 
afterwards  followed  by  a similar  swelling  of  the 
opposite  axillary  artery,  which  proved  fatal. 
I have  seen  another  instance,  in  which  an 
aneurism  of  the  popliteal  artery  was  accom- 
panied with  one  of  the  femoral  in  the  other 
limb.  Boyer  mentions  a patient,  who  died  of  a 
femoral  aneurism  in  La  Charite,  at  Paris,  and  who 
had  also  another  aneurism  of  the  popliteal  artery, 
equal  in  size  to  a walnut.  ( Traite  des  Maladies 
Chir.  fyc.  t.  ii.  p.  102.)  The  greatest  number  of 
aneurisms  that  Sir  Astley  Cooper  has  seen  in  one 
patient  is  seven ; and  it  is  a remark  made  by  this 
eminent  surgeon,  that  when  an  aneurism  occurs  in 
the  ham,  the  disease  is  frequently  of  a local  na- 
ture ; but  that,  when  it  is  between  the  groin  and 
ham,  disease  of  other  arteries  is  very  commonly 
met  with.  (See  Lectures,  vol.ii.  p.  37.)  One 
memorable  case,  proving  the  existence  of  a dis- 
position to  aneurisms  in  the  whole  arterial  system, 
is  mentioned  by  Pelletan  : “ J’ai  pourtant  vu 
plusieurs  fois  ces  nombreux  aneurismes  occupants 
indistinctement  les  grosses  ou  lespetites  arteres,  mais 
surtout,  celles  de  capacite  5 fen  ai  comtd  soixante- 
trois  sur  un  seul  homme,  depuis  le  volume  d’une 
aveline  jusqu’d  celui  de  la  moitie  d’un  ocuf 
de  poule.”  ( Clinique  Chir.  t.ii.  p.  1.)  M.  Jules 
Cloquet  relates  a case,  in  which  all  the  arteries 
were  covered  with  aneurismal  tumours,  from  the 
size  of  a hemp-seed  to  that  of  a large  pea.  Some 
existed  on  the  aorta ; but  larger  numbers  on  the 
arteries  of  the  limbs.  Altogether,  there  were  some 
hundreds  of  them.  Excepting  in  the  situations  of 
the  tumoui’S,  the  structure  of  the  arterial  coats  had 
undergone  no  alteration.  Here  they  were  dilated 
and  thinned.  In  none  of  them  was  any  rupture 
of  the  internal  or  middle  coat  observed.  The 
dilatations  were  continued  into  the  small  arteries, 
in  which,  however,  they  were  less  conspicuous 
than  in  those  of  superior  size.  (See  J.  Cloquet,  Pa- 
tliologie  Chir.  p.  86.  pi.  2.  4to.  Paris,  1831.)  These 
aneurisms  corresponded  tothesaccriform  aneurisms 
of  Breschet. 

Aneurisms,  and  those  diseases  of  the  coats  of 
arteries  which  precede  the  formation  of  aneurism, 
are  much  less  frequently  met  with  in  women  than 
in  men.  ( Lassus . Pathologic  Chir.  t.i.  p.348.)  A 
few  years  before  John  Hunter  died,  Mr.  Wilson 
heard  him  remark,  that  he  had  only  met  with  one 
woman  affected  with  true  or  spontaneous  aneu- 
rism. ( Anatomy , Pathology , <$fc.  of  the  Vascular 
System,  p.  376.)  Mr.  Hodgson  drew  up  the  fol- 
lowing table,  exhibiting  the  comparative  frequency 
of  aneurisms  in  the  two  sexes,  in  different  cases  of 
this  disease,  and  also  in  the  different  arteries  of  the 
body,  as  deduced  from  examples,  either  seen  by 
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himself,  during  the  lives  of  the  patients,  or  soon 
after  their  death  : — 


Total. 

Males. 

Females 

Of  the  ascending  aorta,  the 

arteria  innominata,  and 

arch  of  the  aorta  - 

21 

16 

5 

Descending  aorta  - 

8 

7 

1 

Carotid  artery 

2 

2 

0 

Subsclavian  and  axillary  - 

5 

5 

0 

Inguinal  artery  - 

12 

12 

0 

Femoral  and  popliteal 

15 

14 

1 

63 

56 

7 

This  table  does  not  include  aneurisms  arising 
from  wounded  arteries,  nor  aneurisms  by  ana- 
stomosis. (On  the  Diseases  of  Arteries  and  Veins, 

p.  87.)  Sir  Astley  Cooper  confirms  the  fact  of 
the  much  greater  frequency  of  aneurism  in  the 
male,  than  the  female  sex.  Women,  he  says, 
rarely  have  aneurism  in  the  limbs.  In  forty  years’ 
experience,  he  has  seen  only  eight  cases  of  pop- 
liteal aneurism  in  women,  but  an  immense  number 
in  men.  Most  of  the  aneurisms  which  he  has 
seen  in  females  have  been  in  the  ascending  aorta, 
or  the  carotids.  (Lectures,  vol.  ii.  p.  41.)  Mr. 
Guthrie  has  met  with  but  three  popliteal  aneurisms 
in  women  ; and  he  calculates  that  aneurism  of  the 
ham  occurs  from  twenty  to  thirty  times  in  men  for 
once  in  women.  “ The  structure  of  the  vessels 
(he  observes)  is  the  same,  but  the  mode  of  life  is 
different.  The  exertion  in  general  is  infinitely 
greater  in  the  man  than  the  woman  ; and,  I think 
this,  combined  with  the  freer  use  of  ardent  spirits, 
a much  more  likely  cause  than  either  syphilis  or 
mercury.”  (On  Dis.  of  Arteries,  p.  87.) 

In  relation  to  the  comparative  frequency  of 
aneurism  in  the  two  sexes,  M.  Lisfranc  states,  that 
in  154  eases,  the  particulars  of  which  have  been 
collected  by  him,  and  whose  situations  brought 
them  within  the  reach  of  operative  surgery,  the 
proportion  of  male  patients  was  141;  of  females 
13  ; or  nearly  as  II  to  1. 

With  respect  to  the  comparative  frequency  of 
aneurism  in  different  arteries,  M.  Lisfranc  refers 
to  179  cases,  all  spontaneous,  those  of  the  aorta 
not  entering  into  the  computation  ; from  which  179 
cases  he  gives  the  following  table  : — 


1. 

Popliteal  artery  - 

- 

59 

2. 

Femoral  f in  the  groin 

- 

26 

\_  at  other  points 

- 

18 

3. 

Carotid  - 

- 

17 

4. 

Subclavian 

- 

16 

5. 

Axillary  - 

- 

14 

6. 

External  iliac 

- 

5 

7. 

Brachio-cephalic 

- 

4 

8. 

Brachial 

- 

3 

9. 

Common  iliac 

- 

3 

10. 

Anterior  tibial 

- 

3 

11. 

Gluteal 

- 

2 

12. 

Internal  iliac 

- 

2 

13. 

Temporal 

- 

2 

14. 

Internal  carotid 

- 

1 

15. 

Ulnar 

- 

1 

16. 

Peroneal 

- 

1 

17. 

Radial 

- 

1 

18. 

Palmar  arc 

- 

1 

It  was  observed  by  Morgagni,  and  it  has  been 
noticed  in  this  country,  that  popliteal  aneurisms 


occur  with  particular  frequency  in  postillions  and 
coachmen  whose  employments  oblige  them  to  set 
a good  deal  with  their  knees  bent.  In  France,  the 
men,  who  clean  out  dissecting-rooms,  and  pro- 
cure dead  bodies  for  anatomists,  are  said  almost 
all  of  them  to  die  of  aneurismal  diseases.  Riche- 
rand  remarks,  that  he  never  knew  any  of  these 
persons,  who  were  not  addicted  to  drinking. 
(Nosogr.  Chir.  t.  iv.  p.  74.  ed.  2.) 

Aneurisms  are  supposed  by  M.  Roux  to  be  much 
more  frequent  in  England  than  in  France  ; a cir- 
cumstance, which  he  refers  to  the  mode  of  life,  and 
kind  of  labour,  to  which  a large  part  of  the  popula- 
tion of  England  is  subjected.  Indeed,  he  connects 
this  surmise  with  a reason  for  the  very  cultivated 
state  of  this  part  of  knowledge  in  England  ; thinks 
that  we  have  been  placed  in  favourable  circum- 
stances for  perfecting  the  treatment  of  aneurisms  ; 
and  acknowledges  that  we  have  contributed  more 
than  his  countrymen,  both  in  the  last  and  present 
century,  to  the  improvement  of  this  branch  of  sur- 
gery. (Roux,  Parallele  de  la  Chirurgie  Angloise 
avec  la  Chirurgie  Franqoise,  &;c.  p.  249.  (But, 
ere  M.  Roux  ventured  into  such  conjectures,  he 
ought  at  least  to  have  specified  what  particular 
occupations  and  kind  of  labour  are  known  by  En- 
glishmen themselves  to  be  frequently  conducive 
to  aneurism  ; for,  with  the  exception  of  postillions 
and  coachmen,  of  whom  there  is  also  abundance 
in  France,  I am  not  aware  that  any  determinate 
class  of  persons  is  found  in  this  country  to  be 
affected  with  particular  frequency. 

In  some  instances,  axillary  aneurisms  seem  to 
have  arisen  from  violent  extension  of  the  limb. 
(See  Pelletan,  Clinique  Chir.  t.  ii.  p.  49.  and  83.) 
In  other  examples,  related  by  the  same  practical 
writer,  aneurism  arose  from  reiterated  contusions 
and  rough  pressure  on  parts.  (Op.  cit.  p.  10.  and 
14.  Also  Guthrie  on  Dis.  of  Arteries.) 

The  extremity  of  a fractured  bone  may  injure 
an  artery  and  give  rise  to  an  aneurism  ; instances 
of  which  are  recorded  by  Pelletan  (Op.  cit.  t.  i. 
p.  178.)  and  Duverney  (Traite  des  Mai.  des  Os, 
t.  i.).  In  Pelletan’s  case,  the  disease  followed  a 
fracture  of  the  lower  third  of  the  leg.  An  aneu- 
rism of  the  anterior  tribial  artery,  from  such  a cause, 
is  also  described  by  Mr.  C.  White.  (Cases  in 
Surgery,  p.  141.) 

The  following  case  of  an  aneurism  of  the  hu- 
meral artery  after  amputation,  is  recorded  by 
W arner  : — C.  D.  was  afflicted  with  a caries  of  the 
joint  of  the  elbow,  which  was  attended  with  cir- 
cumstances rendering  amputation  necessary.  The 
operation  was  performed  at  a proper  distance  above 
the  diseased  part,  and  the  vessels  were  taken  up 
with  needles  and  ligatures.  — In  a few  days  the 
humeral  artery  became  so  dilated  above  the  liga- 
ture upon  it,  as  to  be  in  danger  of  bursting.  Hence 
it  was  judged  necessary  to  perform  the  operation 
for  the  aneurism,  which  was  done,  and  the  vessel 
secured  by  ligature,  above  the  upper  extremity  of 
its  distended  coats.  Every  thing  now  went  on, 
for  some  time,  exceedingly  well ; when  suddenly 
the  artery  again  dilated,  and  was  in  danger  of 
bursting  above  the  second  ligature.  These  cir- 
cumstances made  it  necessary  to  repeat  the  ope- 
ration for  the  aneursim.  From  this  time  every 
thing  went  on  successfully,  till  the  stump  was  on 
the  point  of  being  healed  ; when,  quite  un- 
expectedly, the  artery  appeared  a third  time 
diseased  in  the  same  manner  as  it  had  been 
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previously,  for  which  reason,  a third  operation  for 
aneurism  was  performed,  followed  by  no  relapse. 

“ Could  the  several  aneurisms  of  the  humeral 
artery  (says  Mr.  Warner)  be  attributed  to  the 
sudden  check  alone,  which  the  blood  met  with 
from  the  extremity  of  the  vessel  being  secured 
by  ligature?  or  is  it  not  more  reasonable  to  sup- 
pose, that  the  coats  of  the  artery,  nearly  as  high 
up  as  the  axilla,  were  originally  diseased  and 
weakened  ?”  The  latter  seemed,  to  this  judicious 
writer,  the  most  probable  way  of  accounting  for 
the  successive  returns  of  the  disease  of  the  vessel  : 
since  it  is  found  from  experience,  that  such  acci- 
dents have  been  very  rarely  known  to  occur  after 
amputation  either  of  the  arm  or  thigh,  where 
nearly  the  same  resistance  must  be  made  to  the 
circulation  in  every  subject  of  an  equal  age  and 
vigour,  who  has  undergone  such  operation.  If  it 
were  supposed,  that  the  several  dilatations  of  the 
coats  of  the  vessel  arose  merely  from  the  check 
in  the  circulation,  it  appeared  to  Mr.  Warner  not 
easy  to  account  for  the  final  success  of  this  ope- 
ration ; especially  when  we  reflect,  that  the  force 
of  the  blcod  is  increased  in  proportion  to  its  near- 
ness to  the  heart.  (See  Cases  in  Surgery,  p.  139, 
140.  ed.  4.)  Ruysch  has  related  an  observation 
somewhat  similar.  ( Obs . Anat.  Chir.  t.  i.  p.  4.) 
In  1813,  M.  Roche  published  another  occurrence 
of  this  kind,  which  happened  in  the  posterior  tibial 
artery.  (S ee  Lisfranc,  De  V Obliteration  des  Ar- 
teres,  p.  97.) 

Aneurisms  sometimes  follow  the  injury  of  a 
large  artery  by  a gunshot  wound.  The  passage 
of  a bullet  through  the  thigh,  in  one  example, 
gave  rise  to  a femoral  aneurism.  (See  Parisian 
Chirurgical  Journal,  vol.  ii.  p.  109.)  The  same 
cause  produced  an  aneurism  high  up  the  thigh 
of  a soldier,  who  was  under  the  care  of  my 
friend  Mr.  Collier,  at  Brussels,  after  the  battle  of 
Waterloo. 

Prognosis. 

In  cases  of  aneurism,  the  prognosis  varies  ac- 
cording to  a variety  of  important  circumstances, 
'fhe  disease  may  generally  be  considered  as  ex- 
ceedingly dangerous  ; for,  if  left  to  itself,  it  almost 
always  terminates  in  rupture,  and  the  patient 
dies  of  hemorrhage.  There  are  some  examples, 
however,  in  which  a spontaneous  cure  took  place  ; 
and  aneurismal  swellings  have  been  known  to 
lose  their  pulsation,  become  hard,  smaller,  and 
gradually  reduced  to  an  indolent  tubercle,  which 
entirely  disappeared.  .After  death,  the  artery, 
in  such  instances,  has  been  found  obliterated, 
and  converted  into  a ligamentous  cord,  without 
any  vestige  of  the  aneurism  being  left.  Aneu- 
risms are  also  sometimes  attacked  with  mortifi- 
cation ; the  sac  and  adjacent  parts  slough  away  ; 
the  artery  is  closed  with  coagulum ; and  thus  a 
cure  is  effected.  Lastly,  tumours,  having  all  the 
characters  of  aneurisms,  have  been  known  to  dis- 
appear under  the  employment  of  such  pressure 
as  was  certainly  too  feeble  to  intercept  entirely 
the  course  of  the  blood.  Such  examples  of  suc- 
cess, however,  are  not  common  ; and  whenever 
they  happen,  it  is  because  the  entrance  of  blood 
into  the  sac  is  prevented  by  the  coagulation  of 
that  already  contained  in  it,  and  because  the  artery 
above  the  swelling  is  filled  with  coagulum.  They 
must,  in  fact,  have  been  cured  on  the  very  same 
principle  which  renders  the  surgical  operation  suc- 
cessful. 


Nothing  is  subject  to  more  variety,  than  the 
duration  of  an  aneurism  previously  to  its  rupture  ; 
the  tumour  bursting  sooner  or  later,  according  as 
the  patient  happens  to  lead  a life  of  labour,  or 
ease,  temperance,  or  moderation.  Even  the  burst- 
ing of  an  internal  aneurism  may  not  immediately 
kill  the  patient.  A stonecutter  died  in  the  hospital 
Saint  Louis  with  an  enormous  aneurism,  situated 
on  the  left  side  of  the  lumbar  vertebrae.  The 
body  was  opened  by  Richerand,  who  found,  that 
the  external  tumour  consisted  of  blood,  which, 
after  making  its  way  through  the  muscles,  had 
been  effused  into  a cyst,  formed  in  the  midst  of 
the  cellular  substance  of  the  loins.  The  track, 
through  which  it  came,  led  into  another  aneu- 
rismal  sac,  contained  in  the  abdomen,  and  situated 
behind  the  peritoneum,  on  the  left  side  of  the 
lumbar  vertebras.  In  endeavouring  to  discover 
whence  the  extravasated  blood  proceeded,  Riche- 
rand found  that  the  abdominal  aorta  was  entire, 
though  in  contact  with  the  swelling.  The  original 
affection  consisted  of  an  aneurismal  dilatation 
of  the  thoracic  aorta,  which  had  burst  at  the 
point  where  it  lies  betwixt  the  crura  of  the  dia- 
phragm. The  blood  had  probably  escaped  very 
slowly,  and  it  had  accumulated  in  the  cellular 
substance  round  the  kidney,  so  that  three  cysts 
had  burst  successively  before  the  patient  died. 
(Nosorg.  Chir.  t.  iv.  p.  82.  ed.  2.) 

Every  aneurism,  so  situated  that  the  artery  can 
neither  be  compressed,  nor  tied  above  the  swelling, 
has  generally  been  considered  absolutely  incurable, 
except  by  a natural  process,  the  establishment  of 
which  is  not  sufficiently  often  the  case  to  raise 
much  expectation  of  a recovery  on  this  principle. 
But  it  should  be  recollected,  that  sometimes  the 
size  of  the  swelling  appears  to  leave  no  room 
for  the  application  of  a ligature  above  it,  while 
things  are  in  reality  otherwise,  in  consequence  of 
the  communication  between  the  sac  and  the 
artery  bearing  no  proportion  to  the  magnitude 
of  the  tumour  itself.  At  the  present  day,  also, 
enlightened  by  anatomical  knowledge,  and  en- 
couraged by  successful  experience,  surgeons 
boldly  follow  the  largest  arteries,  even  within  the 
boundaries  of  the  chest  and  abdomen,  as  I shall 
presently  relate  ; and  numerous  facts  have  now 
proved,  that  few  external  aneurisms  are  beyond 
the  reach  of  modern  surgery.  It  being  certain, 
that  aneurisms  cannot  be  commonly  cured,  except 
by  an  obliteration  of  the  affected  artery,  it  follows, 
that  the  circulation  must  be  carried  on  by  the 
superior  and  inferior  collateral  branches,  or  else 
the  limb  would  mortify.  Experience  proves, 
that  the  impediment  to  the  passage  of  the  blood 
through  the  diseased  artery,  obliges  this  fluid  to 
pass  through  the  collateral  branches,  which  gra- 
dually acquire  an  increase  of  size.  It  is  therefore 
a common  notion,  that  it  must  be  in  favour  of 
the  success  of  the  operation,  if  the  disease  be  of  a 
certain  standing ; and,  in  direct  opposition  to 
the  sentiments  of  Kirkland,  Boyer  even  asserts, 
that  the  most  successful  operations  have  been 
those  performed  on  persons  who  have  had  the 
disease  a long  while.  ( Maladies  Chirurg.  t.  ii. 

p.  116.) 

There  is  this  objection  to  delay,  however,  — the 
tumour  becomes  so  large,  and  the  effects  of  its 
pressure  so  extensive  and  injurious,  that,  after  the 
artery  is  tied,  great  inflammation,  suppuration,  and 
sloughing,  often  attack  the  swelling  itself,  and  the 
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patient  falls  a victim  to  what  would  not  have  oc- 
curred, had  the  operation  been  performed  sooner. 

The  large  size  of  an  aneurism,  as  Mr.  Hodg- 
son has  rightly  observed,  is  a circumstance, 
which  materially  prevents  the  establishment  of  a 
collateral  circulation.  When  the  tumour  has  ac- 
quired an  immense  bulk,  it  has  probably  destroyed 
the  parts,  in  which  some  of  the  principal  anasto- 
mosing branches  are  situated ; or  by  its  pressure 
it  may  prevent  their  dilatation.  (On  the  Dis- 
eases of  Arteries  and  Veins,  p.  259.)  The  prac- 
tice of  permitting  an  aneurism  to  increase,  that  the 
collateral  branches  may  become  enlarged  (says 
this  gentleman),  is  not  only  unnecessary  but  inju- 
rious, inasmuch  as  the  increase  of  the  tumour  must 
be  attended  with  a destruction  of  the  surrounding 
parts,  which  will  render  the  cure  of  the  disease 
more  tedious  and  uncertain.  (P.  266.) 

The  most  successful  operations  which  I have 
seen,  were  performed  before  the  aneurismal  swell- 
ings were  large.  However,  notwithstanding  the 
great  disadvantages  of  letting  the  swelling  become 
bulky  before  the  operation,  the  fact  has  not  always 
made  due  impression,  and  a few  surgeons  are  yet 
blinded  with  the  plausible  scheme  of  giving  time 
for  the  collateral  vessels  to  enlarge.  I remember 
a patient  who  had  been  advised  to  let  the  operation 
be  postponed  on  such  a ground,  though  the  swell- 
ing in  the  ham  was  already  as  large  as  an  egg. 

Mr.  Guthrie  is  of  opinion,  that  the  collateral 
branches  begin  to  enlarge  shortly  after  the  com- 
mencement of  the  disease,  as  a part  of  the  cura- 
tive process,  which  nature,  in  most  instances, 
endeavours  to  set  up  ; “ the  essential  points  of 
which  are,  in  an  extremity: — 1 . The  obliteration  of 
the  artery  above  and  below  the  tumour.  2.  The 
coagulation  of  the  blood  within  it.  3.  The  en- 
largement of  the  collateral  branches  above  and 
below  it.” 

“ It  is  necessary  (he  afterwards  observes),  that 
this  enlargement  of  the  collateral  branches  should 
take  place,  because,  in  many  cases,  the  artery  be- 
yond or  below  the  tumour  is  obliterated  long  be- 
fore any  operation  is  performed.  The  main  supply 
of  blood  is  already  cut  off  from  the  extremity, 
and  the  operation  adds  very  little  to  the  derange- 
ment of  the  circulation  which  has  already  taken 
place  below  the  tumour.” 

These  facts  appear  to  Mr.  Guthrie  to  prove,  what 
indeed  cannot  be  doubted,  that  the  collateral  cir- 
culation is  not  in  the  same  stage  of  preparation,  in 
a limb  whose  main  artery  has  been  divided,  as  in 
one  where  an  aneurism  has  existed  for  some  time. 
They  also  explain  why  mortification  is  more  com- 
mon after  wounded  arteries,  than  after  operations 
for  aneurism.  (See  Guthrie  on  Dis.  of  Arteries, 
p.  139.) 

In  a case  of  wounded  artery,  I should  say,  that 
the  greater  tendency  to  mortification  is  likewise 
promoted  by  the  following  circumstances:  — The 
common  injection  and  distension  of  the  cellular 
tissue  with  blood,  the  frequent  simultaneous  inju- 
ries of  the  collateral  vessels  and  considerable  veins, 
and  sometimes  of  important  nerves,  the  weakness 
often  resulting  from  profuse  external  hemorrhage, 
and  the  depth  and  extent  of  the  wound  to  various 
other  textures. 

Although  Mr.  Guthrie  considers,  that  the  doc- 
trine of  the  power  of  the  collateral  vessels  always 
to  carry  on  the  circulation  in  aneurism  has  been 
carried  rather  too  far,  and  that  the  allowance  of 


121 

some  little  time  for  them  to  enlarge  themselves  for 
that  purpose  is  useful  ; there  may  appear  but  a 
trivial  difference  between  him  and  other  surgeons, 
or,  perhaps,  none  at  all,  when  his  belief  is  recol- 
lected, that  such  enlargement  occurs  in  an  early 
stage  of  the  disease,  and  his  precept  is  remembered, 
“ that  an  aneurism  should  never  be  allowed  to  at- 
tain that  size,  which  may  render  it  injurious  to  the 
surrounding  parts.”  (Op.  cit.  p.  140.)  As  I be- 
lieve that  the  early  editions  of  my  surgical  writ- 
ings contain  the  first  condemnation  of  the  old  plan 
of  delaying  the  operation  till  the  collateral  vessels 
had  had  time  to  increase  in  size,  this  is  a prac- 
tical point  in  which  I feel  some  interest ; and 
the  more  I have  seen  and  read  of  the  present  dis- 
ease has  only  served  to  confirm  the  accuracy  of 
the  practical  advice  long  ago  delivered  in  my 
works  on  the  advantages  of  early  operations  for 
aneurism. 

The  surgeon  should  not  be  afraid  of  operating, 
although  appearances  of  gangrene  may  have 
taken  place  on  the  tumour  ■ for,  as  Mr.  Hodg- 
'son  remarks,  should  it  burst  afterwards,  it  is  pro. 
bable,  that  both  extremities  of  the  artery  in  the 
sac  will  be  closed  with  coagulum.  (Hodgson, 
p.  305.)  Sir  Astley  Cooper  tied  the  external  iliac 
artery  in  two  cases  of  inguinal  aneurism,  when 
gangrene  existed  ; and  though  the  tumours  burst, 
no  hemorrhage  ensued.  The  coagulum  was  dis- 
charged 5 the  sac  granulated ; and  the  sores  gra- 
dually healed.  (Medico- Chir.  Trans,  vol.  iv. 
p.  431.) 

The  effects  of  the  pressure  of  aneurisms  upon 
the  bones,  are  justly  regarded  as  an  unpleasant 
complication,  when  they  take  place  in  an  exten- 
sive degree,  and,  according  to  some  writers,  they 
may  sometimes  induce  a necessity  for  amputation. 
(Boyer,  Traite  des  Mai.  Chir.  t.  ii.  p.  117.)  How- 
ever, I have  never  seen  a case  of  this  description  ; 
and  Mr.  Hodgson,  as  we  have  already  explained, 
informs  us,  that  the  affection  of  the  bones  is  hardly 
ever  attended  with  exfoliations,  or  the  formation  of 
pus,  so  that  if  the  aneurism  can  be  cured,  the  bones 
will  generally  recover  their  healthy  state,  without 
undergoing  those  processes  which  take  place  in 
the  cure  of  caries,  or  necrosis.  (On  Diseases  of 
Arteries  and  Veins,  p.  80.)  At  the  same  time, 
there  can  be  no-doubt,  that  where  the  tumour  has 
been  allowed  to  attain  a large  size,  before  an  at- 
tempt is  made  to  cure  it,  and  where,  from  this 
cause,  both  the  neighbouring  soft  parts  and  the 
bones  have  suffered  considerably,  the  completion 
of  a cure  — that  is  to  say,  the  full  restoration  of 
the  use  of  the  limb  — must  be  far  more  distant 
than  in  other  cases,  where  the  cure  is  attempted 
in  an  earlier  stage.  Here,  then,  we  see  another 
reason  against  the  pernicious  doctrine  of  waiting 
for  the  enlargement  of  the  anastomosing  vessels, 
in  addition  to  that  which  has  been  urged  in  the 
previous  column. 

The  age,  constitution,  and  state  of  the  patient’s 
health,  are  also  to  be  considered  in  the  prognosis  ; 
for  they  undoubtedly  make  a great  difference  in 
the  chance  of  success  after  the  operation. 

The  operation,  however,  should  not  be  rejected 
on  account  of  the  age  of  the  patient,  if  the  cir- 
cumstances of  the  case  in  other  respects  appear  to 
demand  it;  for  it  has  often  succeeded  at  very 
advanced  periods  of  life.  “ I have  seen  several 
aneurisms  cured  by  the  modern  operation,  in  pa- 
tients above  sixty  years  of  age.”  ( Hodgson , 
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p.  304.)  Similar  cases  have  fallen  under  my  own 
notice.  In  cases  of  popliteal  aneurism,  Sir  Astley 
* iooper  operated  with  success  on  one  patient  aged 
eighty-five,  and  on  another  sixty-nine  years  old, 
with  the  same  favourable  result. 

When  an  aneurism  exists  in  the  course  of  the 
aorta,  the  violent  action  of  the  heart,  excited  by 
an  operation  in  the  extremities,  may  cause  it  to 
burst,  and  prove  instantaneously  fatal.  Two  cases 
occurred  a few  years  ago  in  this  metropolis,  in 
which  the  patients  died  from  such  a cause  during 
operations  for  popliteal  aneurisms.  (See  Hodg- 
son on  Diseases  of  Arteries,  p.  306. ; London 
Med.  Rev . vol.  ii.  p.  246.  ; and  Burns  on  Diseases 
of  the  Heart,  p.  228.)  Were  the  co-existence 
of  the  internal  aneurism  known,  the  operation  for 
the  other  tumour  would  be  improper,  and  the 
surgeon  should  limit  the  treatment  to  palliative 
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Experience  proves,  however,  that  the  circum- 
stance of  there  being  two  aneurisms  in  the  limbs 
should  not  prevent  the  operation,  which  is  to  be 
practised  at  separate  periods.  Facts,  in  support 
of  this  statement,  are  quoted  by  Mr.  Hodgson. 
(P.  310.) 

An  aneurism  may  form  spontaneously,  and  yet 
the  person  may  recover  after  an  operation,  with- 
out having  a recurrence  of  the  disease  in  any  part. 
Mr.  Guthrie  knew  a man  who  survived  the  ope- 
ration for  popliteal  aneurism  in  both  limbs  for 
twenty-five  years,  and  died  at  last  of  fever.  (On 
the  Diseases  and  Injuries  of  Arteries,  p.  61.  and 
121.) 

Of  the  spontaneous  Cure,  and  general 
Treatment,  of  Aneurisms. 

The  obliteration  of  the  sac,  in  consequence 
of  a deposition  of  lamellated  coagulum  in  its 
cavity,  as  Mr.  Hodgson  has  well  described,  is  the 
mode  by  which  the  spontaneous  cure  of  aneurism 
is  in  most  instances  effected.  The  blood  soon 
deposits  upon  the  inner  surface  of  the  sac  a stra- 
tum of  coagulum  ; and  successive  depositions  of 
the  fibrous  part  of  the  blood  by  degrees  lessen  the 
cavity  of  the  tumour.  At  length  the  sac  becomes 
entirely  filled  with  this  substance,  and  the  depo- 
sition of  it  generally  continues  in  the  artery  on 
both  sides  of  the  sac  as  far  as  the  giving  off  of 
the  next  large  branches.  The  circulation  through 
the  vessel  is  thus  prevented ; the  blood  is  con- 
veyed by  collateral  channels  ; and  another  pro- 
cess is  instituted,  whereby  the  bulk  of  the  tumour 
is  removed.  (On  the  Diseases  of  Arteries,  &;c. 
p.  114.)  Such  desirable  increase  of  the  coagulated 
blood  in  the  sac  is  indicated  by  the  tumour  be- 
coming more  solid,  and  its  pulsation  weak,  or 
ceasing  altogether.  In  aneurisms  of  the  limbs,  the 
cure  by  coagulation  is  believed  by  Mr.  Guthrie  to 
be  promoted  by  two  natural  processes,  viz.  the  en- 
largement of  the  collateral  branches,  and  the  effort 
made  to  close  or  shut  up  the  lower  openings  from 
the  aneurism.  He  states,  that  in  the  Hunterian  col- 
lection, there  are  several  examples  of  all  the  open- 
ings into  the  aneurism,  save  the  upper  one,  having 
been  closed  during  life.  It  does  not  appear  to  him, 
however,  that  the  coagulation  of  the  whole  of  the 
blood  in  an  aneurismal  tumour  is  the  necessary 
consequence  of  the  closure  of  the  lower  opening ; 
and  unless  this  happens,  the  swelling  will  continue 
to  increase.  (See  Guthrie  on  Diseases  of  Arteries, 
p.  90.) 


Amongst  Mr.  Hodgson’s  plates  may  be  seen 
one  representing  an  aneurism  of  the  femoral  artery, 
or  rather  a dilatation  of  it,  involving  the  whole  of 
its  circumference,  and  where  the  blood  continued 
to  pass  through  a narrow  channel  in  the  centre  of 
the  lamellated  blood,  nearly  in  its  natural  course. 
Had  nature  been  allowed  more  time  for  the  com- 
pletion of  her  processes,  what  would  have  been 
the  mode  of  cure!  Probably  the  obstruction  of 
the  central  channel  by  solid  blood,  the  deter- 
mination of  the  circulation  to  the  collateral  vessels, 
and  then  the  gradual  removal  of  the  tumour  by 
the  absorbents.  Whether  a case,  reported  by  Mr. 
Guthrie  as  one  of  an  external  aneurism,  cured 
with  the  artery  remaining  pervious,  is  an  unequi- 
vocal example  of  this  occurrence,  I cannot  un- 
dertake to  determine.  (See  Guthrie  on  Diseases 
of  the  Arteries,  p.  100.) 

Another  mode,  in  which  the  disease  is  sponta- 
neously cured,  happens  as  follows : • — An  aneurism 
is  sometimes  deeply  attacked  with  inflammation 
and  gangrene  ; a dense,  compact,  bloody  coagu- 
lum is  formed  within  the  vessel,  shutting  up  its 
canal,  and  completely  interrupting  the  course  of 
the  blood  into  the  sac.  Hence,  the  ensuing 
sphacelation,  and  the  bursting  of  the  integuments 
and  aneurismal  sac,  are  never  accompanied  by  a 
fatal  hemorrhage  5 and  the  patient  is  cured  of  the 
gangrene  and  aneurism,  if  he  has  strength  suf- 
ficient to  bear  the  derangement  of  the  health  ne- 
cessarily attendant  on  so  considerable  an  attack 
of  inflammation  and  gangrene.  I remember  a 
femoral  aneurism  in  the  York  Hospital,  where  a 
cure  was  accomplished  in  this  manner.  Mr. 
Guthrie  has  seen  three  cases  uf  inguinal  aneurism, 
attacked  by  inflammation  and  sloughing.  (On 
Diseases  of  Arteries,  p.  96.)  One  was  the  case 
under  Mr.  Albert,  in  the  York  Hospital,  where  the 
patient  recovered  : in  the  two  others  the  patients 
died,  worn  out  by  the  discharge  and  the  extension 
of  ulceration  to  the  hip-joint;  without  which  last 
complication,  Mr.  Guthrie  deems  it  probable  that 
both  patients  would  have  recovered- — the  ends  of 
the  artery,  above  and  below  the  disease,  having 
been  obliterated. 

When  a patient  dies  of  hemorrhage,  after  the 
mortification  of  an  aneurism,  it  is  because  only  a 
portion  of  the  integuments  and  sac  has  sloughed, 
without  the  root  of  the  aneurism,  and  especially 
the  arterial  trunk,  being  similarly  affected.  For 
cases  illustrative  of  this  statement,  refer  to  Hodgson 
on  Diseaes  of  Arteries,  p.  103.,  &c. 

All  surgeons  will  concur  with  Mr.  Guthrie, 
that  the  attempt  at  a cure  by  sphacelation  is 
attended  with  so  much  peril,  that,  if  possible,  it 
should  be  prevented  by  a surgical  operation.  Yet, 
“ the  operation  should  never  he  had  recourse  to  after 
mortification  (that  is  to  say,  a deeply  extending 
sphacelation)  has  begun.  If  the  patient  dies  of 
the  mortification,  the  operation  is  useless  ; and  if 
he  survives  it,  the  operation  is  unnecessary. ’b  (See 
Guthrie  on  Dis.  of  Arteries,  p.  98.)  When  the 
inflammation  and  sloughingare  superficial  and  verv 
limited,  the  operation  would  be  indicated,  because, 
unless  the  arteries  were  first  taken  up,  the  patient 
would  die  of  hemorrhage  on  the  slough  being- 
loosened. 

A third  way  in  which  an  aneurism  may  be 
spontaneously  cured,  is  by  the  tumour  compressing 
the  artery  above,  so  as  to  produce  adhesion  of  its 
sides,  and  obliteration  of  this  cavity.  This  mode 
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of  cure  must  be  uncommon  ; it  has  been  adverted 
to  by  Sir  E.  Home,  Scarpa,  Dr.  John  Thomson, 
and  others ; but  some  facts,  tending  to  prove  it, 
have  been  collected  by  Mr.  Hodgson,  and  are 
published  in  his  meritorious  work.  (See  p.  107, 
&c.) 

Rare  as  this  mode  of  cure  is,  I do  not  coincide 
with  Mr.  Guthrie  in  looking  upon  this  account  as 
a mere  theory  (Op.  cit.  p.  98.) ; for  we  know  by 
dissection,  that  the  pressure  of  an  aneurismal 
tumour  upon  the  artery  connected  with  it,  may 
lead  to  the  obliteration  of  the  part  or  vessel 
pressed  upon.  Mr.  Lawrence  has  mentioned  in 
his  lectures  the  particulars  of  a case,  where  the 
pi’essure  of  the  sac  of  an  aneurism  in  the  groin, 
upon  the  artery  lower  down,  had  rendered  the 
artery  in  this  situation  impervious. 

A fourth  mode  of  cure  is  illustrated  in  a case, 
related  by  Sir  Astley  Cooper  : a man  in  Guy’s 
Hospital,  had  an  aneurism  just  below  the  groin. 
He  was  sitting  before  the  fire,  when  he  felt  some- 
thing burst  in  the  upper  part  of  his  thigh.  On 
examination,  he  found  no  blood  had  escaped,  and, 
in  fact,  the  aneurism  had  not  yet  reached  the  skin, 
so  as  to  be  adherent  to  it.  His  thigh,  however, 
was  enormously  swelled ; he  was  unable  to  use 
his  limb,  and  was  put  to  bed.  For  three  days 
afterwards  a pulsation  was  perceptible  in  the  aneu- 
rism ; but  it  then  ceased,  and  the  size  of  the  limb 
began  to  diminish.  At  the  end  of  four  months, 
the  aneurismal  swelling  had  considerably  sub- 
sided ; he  could  use  the  limb  ; and  in  less  than  six 
months,  he  was  discharged  from  the  hospital. 
He  afterwards  fell  a victim  to  the  rupture  of 
another  aneurism  in  the  abdomen.  On  examin- 
ation of  the  body,  it  was  found,  that  the  aneurism 
in  the  thigh,  just  below  Poupart’s  ligament,  had 
burst  under  the  fascia  lata,  and  the  femoral  artery- 
had  been  obliterated  by  the  pressure  of  the  large 
quantity  of  effused  blood. 

“ The  surgical  treatment  of  aneurism  (says  Mr. 
Hodgson)  consists  in  the  obliteration  of  the  cavity 
of  the  artery  communicating  with  the  sac,  so  that 
the  ingress  of  the  blood  into  the  latter  is  either 
entirely  prevented,  or  the  stream  which  passes 
through  it  is  supplied  only  by  anastomosing 
branches,  and  consequently  the  force  of  the  circu- 
lation is  so  much  diminished,  that  the  increase  of 
the  tumour  is  prevented,  and  the  deposition  of 
coagulum  is  promoted.  By  the  absorption  of  its 
contents,  and  the  gradual  contraction  of  the  sac, 
the  cure  is  ultimately  accomplished.  The  blood 
is  conveyed  to  the  parts,  which  it  is  destined  to 
supply,  by  collateral  vessels,  some  of  which,  being 
gradually  enlarged,  constitute  permanent  chan- 
nels for  the  circulation.  The  obliteration  of  the 
artery  is  effected  by  the  excitement  of  such  a de- 
gree of  inflammation  in  its  coats,  as  shall  produce 
adhesion  of  its  sides.  These  objects  have  been 
attempted  by  the  compression,  or  the  ligature, 
of  the  artery.  The  latter  method  constitutes  the 
operation  for  aneurism.”  (P.  165.) 

Such  are  the  principles  of  the  ordinary  mode  of 
cure  ; but  it  appears,  from  certain  facts  recoeded 
by  Mr.  Wardrop,  Dr.  Bush,  Dr.  Mott,  and  other 
practitioners,  that  some  aneurisms  may  be  cured 
by  a surgical  operation,  which  was  first  suggested 
by  Brasdor,  or,  according  to  Bichat,  by  Desault, 
and  the  design  of  which  is  to  hinder  the  free  trans- 
mission of  blood  through  the  aneurismal  sac  by 
tying  the  artery  on  that  side  of  it  which  is  most  re- 


mote from  the  heart.  This  practice,  however,  is 
only  allowable  in  certain  examples,  in ’which  the 
application  of  a ligature  in  the  common  way  is  no 
longer  practicable,  because  its  success  is  much  less 
probable,  as  might  easily  be  anticipated,  since  the 
plan  does  not  comprise  the  very  desirable  object  of 
directly  preventing  the  entrance  of  blood  into  the 
aneurismal  sac.  To  this  subject,  however,  we 
shall  presently  return. 

According  to  Scarpa,  a complete  cure  of  an 
aneurism  cannot  be  effected,  in  whatever  part  of 
the  body  the  tumour  is  situated,  unless  the  artery, 
from  which  the  aneurism  is  derived,  be,  by  nature 
or  art,  obliterated,  and  converted  into  a perfectly 
solid,  ligamentous  substance,  for  a certain  extent 
above  and  below  the  place  of  the  ulceration , lacer- 
ation, or  roound.  When  aneurisms  are  cured  by 
compression,  the  cure  is  never  accomplished, 
as  some  have  supposed,  by  the  pressure  strengthen- 
ing the  dilated  proper  coats  of  the  artery,  and 
restoring,  especially  to  the  muscular  coat,  the 
power  of  propelling  the  blood  along  the  tube  of 
the  artery,  as  it  did  previously  to  its  supposed  di- 
latation. Petit  and  Foubert  thought,  that  the 
natural  curative  process  sometimes  consisted  in  a 
species  of  clot,  which  closed  the  laceration,  ulcer- 
ation, or  wound  of  the  artery,  and  resisted  the 
impulse  of  the  blood,  so  as  still  to  preserve  the 
continuity  of  the  coats  of  the  artery,  and  the 
pervious  state  of  the  vessel.  Haller  imbibed  a 
similar  sentiment,  from  experiments  made  on  frogs. 

If  the  foregoing  statement  of  Scarpa,  respecting 
the  obliteration  of  the  tube  of  the  adjacent  poition 
of  the  artery,  when  an  aneurism  is  cured,  had  been 
delivered  merely  as  what  is  the  most  common  course 
of  things,  it  would  not  have  been  incorrect ; but 
when  he  denies  the  possibility  of  the  calibre  of  the 
vessel  being  ever  preserved,  whether  the  disease 
be  cured  by  art  or  nature,  he  is  exceeding  the 
bounds  of  accuracy. 

Notwithstanding  aneurisms  cannot  in  general  be 
cured,  as  Scarpa  has  explained,  unless  the  artery 
be  rendered  impervious  for  some  extent  above  and 
below  the  tumour,  I believe  we  must  make  an 
exception  to  this  observation,  with  respect  to  the 
few  aneurisms  of  the  aorta  (especially  those  of  its 
arch),  which,  according  to  the  records  of  surgery, 
have  been  diminished  and  cured  by  Valsalva’s 
treatment.  In  such  examples,  we  are  not  to  sup- 
pose that  the  aorta  becomes  obliterated  at  its  very 
beginning  ; but  that  the  diminution  of  the  quantity 
of  circulating  blood,  the  reduced  impetus  of  this 
fluid,  the  lessened  distention  of  the  aneurismal  sac, 
the  general  weakness  induced  in  the  constitution, 
and  the  increased  activity  of  the  lymphatic  system, 
— all  necessary  effects  of  Valsalva’s  method,' — 
have  combined  to  bring  about  a partial  subsidence 
of  the  tumour. 

“ It  is  a common  opinion  (says  Mr.  Hodgson), 
that  the  radical  cure  of  an  aneurism  cannot  take 
place,  without  the  obliteration  of  the  artery  from 
which  the  disease  originates.  It  is  probably  owing 
to  this  idea,  that  aneurisms  of  the  aorta  have  gene- 
rally been  considered  as  incurable  diseases,  and 
consequently  that  so  little  attention  has  been  given 
to  their  treatment.”  (P.  118.)  The  facts,  how- 
ever, which  this  gentleman  has  related,  satisfac- 
torily prove — 1st,  That  a deposition  of  coagulum 
may  take  place  in  an  aneurismal  sac,  to  such  an 
extent  as  entirely  to  block  up  the  communication 
between  its  cavity  and  that  of  the  artery  from 
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which  it  originates.  2dly,  That  a sac,  thus  filled 
with  coagulum,  cannot  prove  fatal  by  rupture  ; 
and,  3dly,  That  the  gradual  absorption  of  its  con- 
tents, and  the  consequent  contraction  of  the  sac, 
may  proceed  to  such  an  extent  as  to  effect  the  cure 
of  the  disease,  without  any  obstruction  taking  place 
in  the  calibre  of  the  vessel  from  which  it  originates. 
("See  cases  20,  21,  22,  &c.  Hodgson  on  Diseases 
of  the  Arteries,  tyc.  p.  119,  &e.)  In  support  of 
this  doctrine,  some  facts  are  also  cited  from 
Corvisart.  (Essai  sur  les  Maladies  du  Occur, 
p.  313,  &c.) 

A part  of  these  cases,  it  is  true,  are  not  viewed 
exactly  in  this  light  by  Kreysig,  who  argues  (as  I 
think,  without  much  probability),  that  they  might 
have  been  only  adipose  swellings,  connected  with, 
or  formed  in,  the  parietes  of  the  artery, — a disease 
described  by  Stenzel.  ( German  TransL  of  Mr. 
Hodgson’s  book,  p.  174.) 

Corvisart  himself,  instead  of  regarding  such 
tumours  as  aneurisms  in  the  progress  of  cure,  con- 
ceived them  to  be  aneurisms  in  the  course  of  form- 
ation ; and,  on  this  point,  Mr.  Guthrie  suspects 
that  he  was  correct ; because  “ the  contents  of  the 
tumour  were  a substance  of  less  consistence  than 
suet,  whilst,  in  all  the  cases  of  spontaneous  cure, 
in  which,  from  the  history,  the  previous  existence 
of  aneurism  was  known,  the  contents  have  always 
been  firm,  or  very  firm.  ( Guthrie  on  Dis.  of 
Arteries,  p.  38.)  But  whatever  may  have  been  the 
nature  of  the  swelling  referred  to  by  Corvisart, 
the  fact  of  sacciform  aneurisms  of  the  aorta  being 
sometimes  entirely  filled  up  by  solid  blood,  and 
the  disease  cured  on  this  principle,  with  the  great 
channel  of  the  aorta  itself  remaining  pervious,  is 
now  universally  acknowledged. 

That  a punctured  artery  may  occasionally  be 
healed,  and  still  continue  pervious,  Scarpa  himself 
proves,  by  a case  which  he  examined,  where  an 
aneurism  took  place  from  the  wound  of  a lancet  in 
bleeding.  In  the  article  Hemorrhage,  we  shall 
see  that  Jones’s  experiments  show  the  same  thing, 
and  the  particular  circumstances  in  which  it  may 
happen.  But  the  occurrence  is  rare,  and  Scarpa 
says,  that  it  can  hardly  be  called  a radical  cure, 
as  the  cicatrix  is  always  found  in  a state  ready  to 
burst  and  break,  if  the  arm  be,  by  any  accident, 
violently  stretched  or  struck  where  the  wound  was 
situated. 

In  the  spontaneous  cure  of  aneurisms,  arising 
from  arteries  of  inferior  size  to  that  of  the  aorta, 
repeated  examinations  have  proved,  that  the 
deposition  of  coagulum  does  not  merely  fill 
up  the  sac,  but  obliterates  the  tube  of  the  artery 
above  and  below  the  disease  to  the  next  important 
ramifications.  Yet,  even  here,  exceptions  probably 
take  place  ; for  Mr.  Hodgson  has  brought  forward 
one  instance, in  which  a small  sac,  which  originated 
from  the  anterior  artery  of  the  cerebrum,  was 
completely  filled  with  firm  coagulum,  which  did 
not  extend  into  the  cavity  of  the  vessel.  (On 
Diseases  of  Arteries,  p.  132.)  And  he  reports  the 
particulars  of  a true  femoral  aneurism,  commu- 
nicated to  him  by  Sir  A.  Cooper,  in  which,  after 
the  patient’s  death,  the  femoral  artery  was  found 
dilated  into  a sac,  which  was  lined  on  all  sides  with 
very  firm  layers  of  coagulum,  in  the  centre  of 
which  was  an  irregular  canal,  through  which  the 
circulation  was  continued.  As  the  inside  of  this 
canal  presented  a membranous  appearance,  it  was 
inferred  that  the  aneurism  had  been  cured.  (Op. 


cit.  p.  134.)  Here  I may  be  permitted  to  remark, 
that,  if  this  case  be  correctly  reported,  viz.  it  it 
were  a true  aneurism  by  dilatation  of  all  the  arte- 
rial coats,  and  the  inside  of  it  was  every  ivhere 
lined  by  firm  layers  of  coagulum,  it  amounts  to  a 
proof,  that  such  a deposition  is  not  entirely  confined 
to  aneurisms  by  rupture,  as  Scarpa  supposes. 
And,  in  addition  to  this  fact,  I may  mention,  as 
referring  to  the  same  question,  a case  of  aneurism 
from  dilatation  of  the  arterial  coats,  observed  by 
Guattani,  where  the  same  process  took  place. 

“ Arterim  iliacae  ovalem  hanc  partem  aneurysma- 
ticam  polyposa  substantia  variae  densitatis  adeo 
infarctam  esse  denotebam,  ut  tunicarum  ejusdem 
forma  penitus  destructa  in  uniformem  massam, 
spongiae  cera  imbutrn  similem,  transformata  vide- 
retur.”  (Hist.  xvii.  Collect.  Lauth.  p.  158.) 

Whenever  the  ulcerated,  lacerated,  or  wounded 
artery  is  accurately  compressed  against  a hard 
body,  like  the  bones,  it  ceases  to  pour  blood  into 
the  surrounding  cellular  sheath,  because  its  sides, 
being  kept  in  firm  contact,  for  a certain  extent 
above  and  below’the  breach  of  continuity,  become 
united  by  the  adhesive  inflammation,  and  con- 
verted into  a solid  ligamentous  cylinder.  Moli- 
nelli,  Guattani,  and  White  give  examples  and 
plates  illustrative  of  this  fact.  WThen  aneurisms 
get  well  spontaneously,  the  same  fact  is  observed 
after  death,  as  Valsalva,  Ford,  &c.  have  demon- 
strated. I have  myself  seen,  in  St.  Bartholomew’s 
Hospital,  an  instance  in  which  a man  had  had  a 
spontaneous  cure  of  an  aneurism  in  the  left  axilla, 
but  afterwards  died  of  hemorrhage  from  another 
aneurismal  swelling  under  the  right  clavicle  : the 
artery  on  the  left  side  was  found  completely 
impervious.  Dr.  Albert  had  under  his  care,  in 
the  York  Hospital,  Chelsea,  a dragoon,  who 
recovered  spontaneously  of  a very  large  aneurism 
of  the  external  iliac  artery  : the  tumour  sloughed, 
discharged  about  two  quarts  of  coagulated  blood, 
and  then  granulated,  and  finally  healed  up. 
Paoli  relates  a similar  termination  of  a popliteal 
aneurism,  and  Moinichen  and  Guattani  give  other 
examples.  Hunter  found  the  femoral  artery  quite 
impervious,  and  obliterated,  at  the  place  where  a 
ligature  had  been  applied  fifteen  months  before. 
Boyer  noticed  the  same  fact  in  a subject,  eight 
years  after  the  operation.  Petit  describes  the 
spontaneous  cure  of  an  aneurism  at  the  bifurcation 
of  the  right  carotid  : the  subject  having  afterwards 
died  of  apoplexy,  the  vessel,  on  dissection,  was 
found  closed  up  and  obliterated  from  the  bifurc- 
ation, as  far  as  the  right  subclavian  artery.  Desault 
had  an  opportunity  of  opening  a patient,  in  whom 
a spontaneous  cure  of  a popliteal  aneurism  was 
just  beginning:  he  found  a very  hard,  bloody 
thrombus,  extending  for  three  finger-breadths  into 
the  tube  of  the  artery,  above  the  sac,  and  so  firm, 
that  it  resisted  an  injection,  and  made  it  pass  into 
the  collateral  branches. 

Both  the  spontaneous  and  surgical  cures  of 
aneurisms  have  generally  two  stages  : in  the  first, 
the  entrance  of  the  blood  into  the  aneurismal  sac 
is  interrupted ; in  the  second,  the  parietes  of  the 
artery  approach  each  other,  and,  becoming  agglu- 
tinated, the  vessel  is  converted  into  a solid  cylinder. 
This  doctrine  is  corroborated  by  the  tumour  first 
losing  its  pulsation,  and  then  gradually  diminishing 
and  disappearing. 

In  order  that  compression  may  make  the  op- 
posite sides  of  an  artery  unite,  and  thus  produce  a 
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radical  cure  of  an  aneurism,  Scarpa  says,  the 
degree  of  pressure  must  be  such  as  to  place  these 
opposite  sides  in  firm  and  complete  contact,  and 
such  as  to  excite  the  adhesive  inflammation  in  the 
coats  of  the  artery.  The  point  of  compression 
must  also  fall  above  the  laceration  or  wound  of 
the  artery  ; for  when  it  operates  below,  it  hastens 
the  enlargement  of  the  tumour  : and  Scarpa  adds, 
that,  in  practice,  bandages  which  are  expulsive 
and  compressive,  are  more  useful  for  making 
pressure  than  any  tourniquets  or  instruments, 
many  of  which  are  contrived  to  operate,  with- 
out retarding  the  return  of  blood  through  the 
veins. 

In  order  that  pressure  may  succeed,  the  coats 
of  the  vessel,  at  the  place  where  it  is  made,  must 
be  sufficiently  free  from  disease  to  be  susceptible 
of  the  adhesive  inflammation.  When  the  arterial 
coats,  round  the  root  of  the  aneurism,  are  much 
diseased,  Scarpa  considers  them  as  insusceptible 
of  the  adhesive  inflammation,  although  compressed 
together  in  the  most  scientific  manner,  and  even 
when  tied  with  a ligature,  which  only  acts  by 
making  circular  pressure  on  the  vessel. 

This  statement  would  appear  to  derive  con- 
firmation from  the  following  fact : — Mr.  Langstaff 
amputated  the  thigh  of  a person  seventy-five  years 
of  age  ; but-the  vessels  were  so  ossified,  that  they 
could  not  be  effectually  tied,  and  the  patient  died 
within  twenty-four  hours.  It  is  generally  sup- 
posed, says  Mr.  Lawrence,  that  this  condition  of 
the  arterial  coats  is  incompatible  with  their  union 
under  the  application  of  the  ligature.  The  opinion 
should  be  received,  however,  with  some  limitation. 
In  a man  of  fifty-nine  years  of  age,  bleeding  took 
place  nearly  a month  after  amputation,  from  the 
ossified  femoral  artery,  and  Mr.  Lawrence  was 
therefore  obliged  to  expose  and  tie  that  vessel 
again  for  the  suppression  of  the  hemorrhage  ; wdren 
he  found  a hard  tube,  which  cracked  immediately 
the  ligature  was  tightened:  the  bleeding,  however, 
never  returned.  (See  Med.  Chir.  Trans,  vol.  vi. 
p.  193.)  This  case  is  mentioned,  not  with  any 
view  of  encouraging  surgeons  to  apply  ligatures 
round  diseased  portions  of  arteries, — a thing  which 
should  always  be  avoided,  when  possible, — but  to 
let  them  be  aware  that  an  ossified  artery  is  some- 
times susceptible  of  being  permanently  closed, 
when  a ligature  is  put  round  it.  With  respect  to 
Scarpa’s  idea  of  making  pressure  operate  so  as  to 
place  the  two  opposite  parietes  of  the  artery  at  the 
mouth  of  the  aneurismal  sac  completely  in  con- 
tact, in  order  that  they  may  be  united  by  the 
adhesive  inflammation,  and  the  cavity  of  the  vessel 
be  obliterated,  I should  think  with  Mr.  Hodgson, 
that  if  pressure  will  succeed  only  under  these  cir- 
cumstances, it  will  answer  very  seldom  ; because, 
in  almost  all  aneurismal  sacs,  a sufficient  deposi- 
tion of  coagulum  will  have  taken  place  to  prevent 
the  possibility  of  placing  tire  opposite  sides  of  the 
artery  at  the  mouth  of  tire  aneurism  in  a state  of 
complete  contact.  (On  Diseases  of  Arteries,  &;c. 
p.  172.)  Possibly,  however,  Scarpa’s  directions 
refer  to  a point  of  the  vessel  rather  beyond  the 
usual  limits  of  the  laminated  coagula  ; and  he  is 
particular  in  recommending  the  practice  only 
where  the  aneurism  is  soft  and  small. 

Some  advise  trying  compression  in  every  case 
of  aneurism,  whether  small,  circumscribed,  soft, 
flexible,  indolent,  or  elevated,  diffused,  hard,  and 
painful.  But,  in  the  latter  case,  Scarpa  represents 


compression  as  decidedly  hurtful.  He  says  also, 
that  every  bandage  which  compresses  the  aneurism 
and  also  circularly  constricts  the  affected  part,  is 
always  injurious.  The  bandage,  likewise,  which 
compresses  only  the  aneurism,  and  directs  the 
point  of  pressure  below  the  rupture  in  the  vessel ; 
that  which,  on  account  of  the  great  size,  exquisite 
sensibility,  depth  of  the  root  of  the  aneurism,  and 
fleshy  state  of  the  surrounding  parts,  cannot  effect- 
ually compress  the  artery  against  the  bones,  so  as 
to  bring  the  opposite  sides  of  the  vessel  into  con- 
tact; and,  lastly,  the  compression  applied  to  a 
spontaneous  aneurism,  attended  with  a steatoma- 
tous,  ulcerated,  earthy  disease  of  the  arterial  coats  • 

- — ought  to  be  considered  as  more  likely  to  do  harm 
than  benefit.  In  cases  of  a completely  opposite 
description,  bandages  have  produced,  and  may 
produce,  a radical  cure,  and  should  not  be 
entirely  disused.  (Scarpa  on  Aneurism,  ed.  2. 

p.  221.) 

Guattani  first  employed  compression  systema- 
tically for  the  cure  of  aneurisms;  and  out  of  four- 
teen cases  in  which  he  adopted  the  plan,  four  were 
cured  by  it.  Be  it  remarked,  that  this  distin- 
guished surgeon  applied,  first  charpie  and  com- 
presses over  the  tumour,  and  then  a roller,  with 
only  moderate  tightness,  from  the  lower  part  of  the 
swelling  to  the  upper  part  of  the  limb.  The 
bandage,  which  was  kept  wet  with  an  astringent 
refrigerant  lotion  was  changed  about  once  in  three 
weeks.  The  patient  was  kept  on  a very  low  diet, 
perfectly  quiet  in  bed,  and  a few  general  bleedings 
were  practised.  Mr.  Freer  details  some  other  ex- 
amples of  success,  and  so  does  Lisfranc  (Op.  c.it. 
p.  29.);  but,  in  general,  pressure  has  hitherto 
been  applied  to  the  tumour  itself, — a method  less 
likely  to  answer  than  that  of  making  pressure  on 
a sound  part  of  the  artery.  Mr.  Freer  recommends 
the  employment  of  Sennfio’s  instrument,  or  the 
following  method  : — First  place  a bandage,  mode- 
rately tight,  from  one  extremity  of  the  limb  to  the 
other ; then  put  a pad  upon  the  artery  a few 
inches  above  the  tumour;  next,  surrounding  the 
limb  with  a tourniquet,  let  the  screw  be  fixed  upon, 
the  pad,  having  previously  secured  the  whole  limb 
from  the  action  of  the  instrument,  by  a piece  of 
board,  wider  than  the  limb  itself,  by  which  means 
the  artery  only  will  be  compressed,  when  the 
screw  is  tightened.  The  tourniquet  should  now  be 
twisted  till  the  pulsation  in  the  tumour  ceases.  In 
a few  hours  the  limb  will  become  oedematous  and 
swelled,  when  the  tourniquet  may  be  removed, 
and  the  pressure  of  a pad  and  roller  will  afterwards 
be  enough.  In  experiments  which  this  gentleman 
made  on  the  radial  arteries  of  horses,  these  vessels 
were  found  to  become  inflamed,  and  to  be  ren- 
dered impervious,  by  such  a process.  (Freer, 
p.  112.)  Dubois  is  stated  to  have  cured  an  aneu- 
rism of  the  thigh  by  steady  pressure  on  the  vessel 
for  twenty-four  hours.  (Med.  Chir.  Trans,  vol.  iv. 
p.437.) 

Sir  A.  Cooper  describes  another  machine  for 
compressing  the  femoral  artery,  in  cases  of  pop- 
liteal aneurism  : it  was  used  by  Sir  W.  Blizard. 
— “ The  points  of  support  for  this  instrument, 
were  the  outer  part  of  the  knee,  and  the  great 
trochanter,  a piece  of  steel  passing  from  one  to 
the  other ; and  to  the  middle  of  this  a semicir- 
cular piece  of  iron  was  fixed,  which  projected 
over  the  femoral  artery,  having  a pad  at  its  end, 
moved  by  a screw,  by  turning  which,  the  artery 
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was  readily  compressed,  and  the  pulsation  in  the 
aneurism  stopped,  without  any  interruption  to  the 
circulation  in  the  smaller  vessels.”  But  although 
the  patient,  on  whom  it  was  tried,  possessed  un- 
usual fortitude,  he  was  incapable  of  supporting  the 
pressure  of  the  instrument  longer  than  nine  hours. 
(Med.  and  Phys.  Journal,  vol.  viii.)  Mr.  White, 
of  the  Westminster  Hospital,  tried  pressure,  by 
means  of  a newly  invented  spring,  supposed  to 
possess  peculiar  advantages.  “ The  woman  bore 
the  pain  heroically  for  five  days,  but  the  parts 
compressed  sloughed  deeply.  The  cure  was  com- 
pleted ; but  (says  Mr.  Guthrie),  the  pain,  danger, 
and  risk  incurred,  were  infinitely  greater  than  any 
which  could  have  been  sustained  from  the  usual 
operation.”  ( On  Dis.  of  Arteries,  p.  142.)  Few 
patients,  indeed,  can  endure  the  pressure  of  such 
instruments  a quarter  of  this  time,  when  they  are 
put  on  sufficiently  tight  to  afford  any  chance  of 
obliterating  the  artery  ; and,  on  account  of  the 
suffering  which  they  produce,  they  are  rarely  used 
by  modern  surgeons. 

When  the  treatment  by  pressure  is  attempted, 
the  plan  may  be  assisted  with  repeated  bleedings, 
an  exceedingly  spare  diet,  and  perfect  quietude  in 
bed.  Digitalis  has  also  been  sometimes  prescribed, 
with  the  view  of  lessening  the  impetus  of  the  circu- 
lation. The  superacetate  of  lead  has  often  been 
tried  on  theoretical  principles.  Even  at  the  pre- 
sent day,  Mr.  Guthrie  recommends  it,  as  a remedy, 
“ which  may  possess  the  power  of  removing  chronic 
inflammation  of  the  coats  of  the  arteries,  and  of 
inducing  a return  to  a state  of  health.  In  the  pro- 
portion of  a grain  of  it  to  a quarter  or  half  a grain 
of  opium,  he  says,  he  has  never  seen  it  do  any 
thing  but  good  ; and  he  has  given  it  in  much  larger 
doses  without  any  bad  effect.  (On  Dis.  of  Ar- 
teries, p.  125.)  I confess  that  my  own  confidence 
in  the  efficacy  of  the  superacetate  of  lead  in  the 
cure  of  aneurism  is  much  less,  than  that  which  has 
now  been  adverted  to.  It  is  likewise  a favourite 
plan  with  some  practitioners,  to  apply  snow,  or 
powdered  ice,  to  the  tumour,  as  I shall  notice  in 
describing  Valsalva’s  treatment  of  aortic  aneurisms. 
These  last  applications  have  beenemplo}7ed  for  the 
purpose  of  promoting  the  coagulation  of  the  blood 
within  the  aneurismal  sac,  and  the  consequent 
obliteration  of  the  cavity  of  the  aneurism  and  the 
artery.  Various  examples,  in  which  it  produced 
a cure,  are  recorded  by  Guerin,  Larrey,  Sabatier, 
Pelletan,  &c.  (Recueil  Period,  de  la  Soc.de  Sante 
de  Paris,  No.  3.  Pelletan,  Clinique  Chir. ; and 
Ribes,  Bulletins  de  la  Facultd  de  Med,  de  Paris, 
1817.  No.  Land  2.  p.  284.) 

Lisfranc  is  acquainted  with  several  cases,  in 
which  ice  was  tried,  either  alone,  or  in  combination 
with  general  means  and  compression.  The  suc- 
cesses were  nearly  equal  to  the  failures  ; so  that, 
according  to  Lisfranc,  experience  ascribes  a good 
deal  of  efficacy  to  this  treatment.  Fie  refers,  how- 
ever, to  some  recent  investigations  made  by  M. 
Moulinie,  principal  surgeon  of  the  Flopital  St. 
Andre,  at  Bordeaux,  which  give  a very  different 
view  of  the  subject.  (See  Lisfranc,  Des  diverses 
Methodes  pour  l’ Obliteration  des  Arteres,  p.  25.) 
The  latter  surgeon  is,  on  the  whole,  rather  in  favour 
of  the  practice  : he  observes,  that  in  all  the  ex- 
amples in  the  Bordeaux  Hospital,  the  application 
of  ice  was  not  aided  by  other  means  ; and  that  it 
was  tried  without  discrimination.  When  an  aneu- 
rism is  free  from  pain,  and  is  neither  inflamed  nor 


too  large,  he  thinks  that  the  plan  can  hardly  pro- 
duce any  dangerous  effects.  In  order  not  to 
occasion  sloughing,  he  advises  the  use  of  ice  to  be 
suspended  every  two  or  three  hours  or  oftener. 

When  the  swelling  is  large,  the  parts  very  tense, 
their  texture  changed,  and  the  skin  thin,  the  prac- 
tice is  likely  to  accelerate  the  formation  of  a 
slough  ; and  Breschet  confirms  a remark  made  by 
Mr.  Hodgson,  that  some  patients  cannot  continue 
this  treatment  beyond  a few  minutes,  while  others 
find  it  absolutely  insupportable.  (Fr.  Transl. 
of  Mr.  Hodgson  s-  Work,  t.  i.  p.  212 — 229.)  Gal- 
vanism was  proposed  a few  years  ago  by  M. 
Pravaz  (see  Lisfranc,  De  V Obliteration  des  Ar- 
teres, p.  34.),  and  by  Mr.  Benjamin  Phillips 
(see  Experiments  showing  that  Arteries  may  be 
obliterated  without  Ligature,  Compression,  or  the 
Knife,  8vo.  1833).  Mr.  Benjamin  Phillips  trans- 
fixed arteries  with  common  sewing  needles,  with 
the  view  of  exciting  inflammation  within  them, 
and  rendering  them  impervious.  He  proposes  that 
the  action  of  the  needle  may  be  assisted  with  gal- 
vanism. The  extremely  dense  mass  of  albumen, 
which  forms  around  the  positive  pole  in  using 
electro-puncture,  seems  to  prove  the  rationality 
of  this  suggestion.  MM.  Pravez  and  Guerard 
punctured  the  aorta  of  a rabbit,  and  on  bringing 
the  galvanic  conductors  to  the  opening,  a brownish 
clot  was  instantly  formed,  which  suspended  the 
hemorrhage  for  a time.  Flowever,  as  M.  Lisfranc 
observes,  the  plan  of  electro-puncture,  as  a 
means  of  curing  aneurism,  in  the  absence  of  prac- 
tical facts,  can  only  be  looked  upon  at  present 
as  an  ingenious  idea.  (See  Lisfranc,  Op.  cit. 
p.34.) 

The  grand  means,  most  to  be  depended  upon, 
for  curing  aneurisms,  is  tying  the  artery  above  the 
tumour.  This  more  certainly  prevents  the  great 
ingress  of  blood  into  the  sac,  and,  what  is  quite  as 
important,  more  certainly  excites  adhesive  inflam- 
mation within  the  tied  part  of  the  vessel,  and,  bv 
holding  the  opposite  sides  of  it  steadily  in  contact, 
brings  about  their  union  and  an  obliteration  of  the 
tube  of  the  vessel  with  tolerable  regularity.  The 
chief  current  of  blood  into  the  sac  is  thus  stopped, 
the  contents  of  the  aneurism  are  afterwards  gradu- 
ally absorbed,  and  the  tumour  dwindles  away  in 
proportion.  The  natural  course  of  the  blood 
being  now  permanently  interrupted  in  the  arterial 
trunk,  it  passes  more  copiously  into  the  col- 
lateral branches;  and  these  enlarging  and  anas- 
tomosing with  others,  which  originate  from  the 
large  arteries  beyond  the  obstruction,  the  necessary 
circulation  is  carried  on.  (See  Anastomosis,  and 
Inosculation.) 

The  ligature  of  the  superficial  femoral  artery 
may  be  performed  with  the  same  confidence  of 
success,  as  the  ligature  of  the  brachial  artery  ; that 
is,  without  any  fear  of  destroying  the  circulation, 
or  depriving  the  subjacent  limb  of  its  vitality.  In- 
deed, the  numerous  and  conspicuous  anastomoses, 
which  are  met  with  all  round  the  knee,  correspond 
exactly  with  those  which  are  observed  round  the 
elbow,  and  at  the  bend  of  the  arm.  This  is  not  a 
peculiarity  of  the  arteries  of  the  extremities ; but  it 
is  a general  rule  which  nature  has  followed  in  the 
distribution  of  all  the  arteries,  that  the  superior 
trunks  communicate  with  the  inferior,  by  means  of 
the  lateral  vessels.  After  the  principal  trunk  of 
an  artery  is  tied,  its  lateral  branches  not  only  carry 
on  the  circulation  in  the  Darts  below  the  liunturp. 
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but  do  so  with  greater  quickness  and  activity  than 
they  did  previously,  while  the  course  of  the  blood 
was  unimpeded  through  the  principal  trunk.  This 
evidently  arises  from  the  increased  propulsion 
of  blood  into  the  lateral  vessels,  as  well  as  from 
the  enlargement  of  the  diameter  of  these  vessels, 
After  the  amputation  of  the  thigh,  while  the  blood 
flows  in  a full  stream  from  the  superficial  femoral 
artery,  very  little  or  no  blood  is  poured  out  of  the 
lateral  vessels  ; but  as  soon  as  that  artery  is  tied, 
the  blood  issues  with  impetuosity  from  the  small 
arteries  which  run  along  within  the  vasti  and 
cruraeus  muscles ; and  on  these  smaller  arteries 
being  also  tied,  the  blood  immediately  oozes  out 
from  the  minute  arterial  vessels  of  the  muscles  and 
cellular  membrane.  When  the  principal  trunk  of 
an  artery  is  tied,  its  lateral  branches  gradually 
acquire  a much  larger  diameter.  After  ampu- 
tation of  the  thigh,  on  account  of  popliteal  aneu- 
rism, the  size  and  situation  of  which  could  not  fail 
materially  to  impede  the  course  of  the  blood 
through  the  trunk  of  the  femoral  artery,  it  has  been 
often  remarked,  that,  although  both  the  trunk  and 
the  greater  and  smaller  branches  had  been  tied 
with  the  nicest  accuracy,  the  patients  have  been  in 
danger  of  losing  their  lives,  on  account  of  the  re- 
peated copious  hemorrhages  from  the  innumerable 
small  lateral  vessels  that  had  become  unusually 
enlarged.  In  several  cases,  during  the  treatment, 
and  especially  after  the  radical  cure  of  popliteal 
aneurism,  by  tying  the  superficial  femoral  artery, 
in  the  upper  third  of  the  thigh,  all  the  ramifications 
of  the  recurrent  popliteal  arteries  have  been  felt 
beating  strongly  round  the  knee.  In  a man,  who 
had  been  operated  on  for  a popliteal  aneurism,  but 
a few  years  afterwards  died  from  necrosis  of  the 
tibia,  Boyer  found  the  arterial  branch,  which  runs 
in  the  substance  of  the  sciatic  nerve,  equal  in  dia- 
meter to  the  radial  artery.  C.  White,  in  dissecting 
the  arm  of  a lady,  who,  fifteen  years  before,  had 
been  operated  on  for  an  aneurism  in  the  bend  of 
the  arm,  found  the  brachial  artery  obliterated,  and 
converted  into  a solid  cylinder,  for  three  inches 
below  the  place  of  the  ligature,  and  as  far  as  the 
division  into  the  radial  and  ulnar  arteries;  but  the 
recurrent  radial  and  ulnar  branches  had  become 
so  much  enlarged,  that,  taken  together,  they  ex- 
ceeded the  size  of  the  brachial  artery,  above  the 
situation  of  the  ligature.  In  the  dead  body  it  is 
found,  that  an  anatomical  injection  will  pass  more 
freely  from  one  extremity  to  the  other  of  an  aneu- 
rismatic,  than  of  a sound  limb,  and  this  even  when 
no  vessels  are  visibly  enlarged.  Although  it  be 
self-evident,  that  the  circulation  through  the  col- 
lateral vessels  ought  to  be  much  more  easy  and 
quick,  the  lower  down  the  ligature  is  applied  to  the 
principal  trunk;  yet  experience  shows,  that  this 
difference  is  not  to  be  estimated  very  high  ; for  in 
cases  of  popliteal  aneurism,  cwteris  paribus,  the 
success  is  the  same,  whether  the  femoral  artery  be 
tied  low  down  or  high  up  in  the  thigh.  (Scarpa.') 

This  facility  of  the  passage  of  the  blood  through 
the  lateral  vessels  is  not  the  same  in  subjects  of 
all  ages;  and,  in  the  same  subject,  it  is  not  the 
same  in  the  inferior,  as  in  the  superior  extremity. 
An  age  under  forty-five,  and  the  operation  being 
done  in  the  arm,  which  is  nearer  the  source  of  the 
circulation  than  the  lower  extremity,  increase  the 
chance  of  success.  However,  notwithstanding 
these  are  the  opinions  of  Scarpa,  and,  as  general 
ones,  may  not  be  incorrect,  surgeons  in  England 


now  operate  for  aneurisms  of  the  lower  extremity 
and  on  patients  much  older  than  forty-five,  with 
a degree  of  confidence,  which  nothing  but  great 
success  could  inspire. 

According  to  Scarpa,  the  circumstances  chiefly 
preventive  of  success,  especially  in  the  popliteal 
and  femoral  aneurisms,  are  the  following  : rigidity, 
atony,  or  disorganization  of  the  principal  anasto- 
moses, between  the  superior  and  inferior  arteries  of 
the  ham  and  leg ; sometimes  depending  on  ad- 
vanced age,  or  on  it,  together  with  the  large  size  of 
the  aneurism,  ivhich,  by  long-continued  pressure , 
has  caused  a . great  change  in  the  neighbouring 
parts;  or  sometimes  on  steatomatous,  ulcerated, 
earthly,  cartilaginous  disorganization  of  the  proper 
coats  of  the  artery,  not  confined  to  the  seat  of  the 
rupture,  but  extending  a great  way  above  and 
below  the  aneurism,  and  also  to  the  principal 
popliteal  recurrent  arteries,  tibial  arteries,  and, 
occasionally,  to  portions  of  the  whole  track  of  the 
superficial  femoral  artery.  Sometimes,  the  pres- 
sure of  a large  aneurism  renders  the  thigh-bone 
carious.  In  such  circumstances,  the  ligature  is 
apt  to  fail  in  closing  the  trunk  of  the  artery  ; and, 
if  it  should  succeed,  the  state  of  the  anastomosing 
vessels  will  not  admit  o‘f  a sufficient  quantity  of 
blood  being  conveyed  into  the  lower  part  of  the 
limb.  Hence,  when  the  patient  is  much  advanced 
in  life,  languid,  and  sickly ; when  the  internal 
coat  of  the  artery  is  rigid,  and  incapable  of  being 
united  by  a ligature  ; when  the  aneurism  is  of 
long  standing,  and  considerable  size,  with  caries  of 
the  os  femoris,  or  tibia ; when  the  leg  is  weak  and 
cold,  much  swelled,  heavy,  and  oedematous ; — - 
Scarpa  [considers  the  operation  contra-indicated. 
I must,  however,  declare  in  this  place,  that  I have 
seen  large  aneurisms,  as  well  as  aneurisms  in 
persons  of  advanced  age,  cured  by  the  Hunterian 
plan  ; and,  with  respect  to  the  affection  of  the 
bones,  though  it  may  be  an  unfavourable  circum- 
stance, its  consequences  are  generally  less  serious 
than  those  of  ordinary  caries. 

It  appears,  then,  that  the  obliteration  of  the 
artery,  for  a certain  extent  above  and  below  the 
tumour,  forms  the  primary  indication  in  the  radical 
cure  of  aneurism,  whether  compression  or  the  liga- 
ture be  employed  : all  other  means  are  only  auxi- 
liary. Internal  remedies  may  be  useful,  inasmuch 
as  they  tend  to  moderate  the  determination  of  the 
blood  towards  the  place  where  the  artery  has  been 
tied  or  compressed. 

In  the  articles  HEMonnuAGE  and  Ligature,  I 
have  described  the  effects  of  the  ligature  upon  a 
tied  artery,  and  particularly  the  various  processes 
which  arise  from  its  application,  and  terminate  in 
the  permanent  obliteration  of  the  vessel.  There,  I 
have  explained  what  are  the  best  ligatures  for  use, 
as  well  as  the  safest  manner  of  applying  them. 
Confining  myself  at  present  to  what  expressly 
relates  to  aneurism,  I shall  merely  annex  the  fol- 
lowing general  directions : — 

First,  The  cord  should  be  thin  and  round,  such 
a ligature  being  most  likely  to  effect  a clean  divi- 
sion of  the  internal  and  middle  coats  of  the  vessel, 
and  not  liable  to  produce  extensive  ulceration  or 
sloughing.  Lisfranc  and  others,  who  apprehend 
that  a very  thin  silk  ligature  may  make  its  way  too 
rapidly  through  the  external  coat,  prefer  a strong 
round  thread,  or  several  united  together,  the  flat- 
tened form  being  avoided.  (Lisfranc,  Op.  cit. 
p.  52.) 
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Secondly,  The  ligature  should  be  tight,  in  order 
to  insure  the  complete  division  of  the  internal  and 
middle  coats,  and  to  prevent  its  detachment ; it  being 
almost  impossible,  even  with  the  thinnest  ligature, 
entirely  to  cut  through  a healthy  artery. 

Thirdly,  The  vessel  should  be  detached  from  its 
connections  only  to  such  an  extent  as  is  necessary 
for  the  passage  of  the  ligature  underneath  it. 

Fourthly,  The  immediate  adhesion  of  the 
wound  should  be  promoted  by  all  such  means,  as 
are  known  to  promote  that  process  in  general. 
(See  Hodgson  on  Dis.  of  Arteries,  p,  225,  226.) 

Fifthly,  The  ligature  should  be  applied,  if  pos- 
sible,  to  a sound  portion  of  the  artery.  When  the 
artery  is  affected  with  atheromatous  or  calcareous 
depositions  at  the  part  where  some  method  must  be 
tried  for  its  obliteration,  M.  Lisfranc  rejects  the 
ligature  and  prefers  compressing,  or  plugging  the 
vessel,  or,  at  all  events,  some  means  which  will  not 
occasion  so  much  risk  as  the  ligature  of  rapidly 
dividing  the  artery.  (De  l’ Obliteration  des  Arteres, 
p.  64.)  If  we  were  compelled  to  tie  a diseased 
portion  of  artery,  the  chance  of  secondary  hemor- 
rhage, I believe,  would  not  be  lessened  by  following 
M.  Lisfranc’s  advice.  It  is  right  to  state,  how- 
ever, that  the  plan  of  plugging  an  ossified  artery 
was  sometimes  adopted  by  Earon  Dupuytren  and 
M.  Roux,  though  probably  notin  cases  of  aneurism. 
According  to  M.  Manec,  they  used  as  a plug  a piece 
of  bougie,  and  then  applied  a common  ligature.  • 

Sixthly,  It  should  not  be  placed  too  near  a 
collateral  branch,  which  would  prevent  the  form- 
ation of  the  internal  clot,  and  the  process  of  oblite- 
ration of  the  vessel  would  be  likely  to  be  interfered 
with. 

In  the  course  of  his  experiments  upon  brutes, 
to  ascertain  the  operation  of  the  ligature.  Dr. 
Jones  arrived  at  a fact,  which  offered  the  proba- 
bility of  leading  to  an  improvement  in  the  oper- 
ation for  aneurism.  ( Treatise  on  Hemorrhage, 
chap,  iii.)  When  a small  firm  ligature  is  applied 
to  an  artery,  it  causes  the  division  of  the  internal 
and  middle  coats  ; and  if  it  be  afterwards  removed, 
an  effusion  of  lymph  takes  place  between  the  cut 
surfaces  into  the  cavity  of  the  vessel.  If  several 
divisions  of  the  internal  and  middle  coats  be  thus 
effected,  in  the  vicinity  of  each  other,  the  effusion  of 
lymph  was  found  by  Dr.  Jones  to  be  sufficiently 
extensive  to  obliterate  the  cavity  of  the  vessel. 
Dr.  Jones  mentions  several  divisions  as  necessary; 

• • t'  ’ 

an  important  fact,  which  has  generally  been  over- 
looked, and  the  application  of  one  ligature  supposed 
to  be  all  that  was  specified.  Indeed,  several  divi- 
sions of  the  inner  coat  constitute  in  reality  the  pro- 
cess introduced  by  M..  Amussat,  and  termed  by 
him  Des  Machures.  In  the  year  1800,  Air.  A.C. 
Hutchison  tied  the  brachial  arteries  of  two  dogs, 
and  removed  the  ligatures  immediately  after  their 
application  : in  both  instances,  as  he  assures  us,  the 
complete  obliteration  of  the  canal  of  the  artery  was 
the  consequence  of  the  operation.  (See  Pract. 
Obs.  in  Surgery,  p.  103.)  If,  immediately  after 
the  operation  for  aneurism,  the  ligature  could  be 
removed,  and  yet  the  vessel  become  obliterated,  it 
would  be  highly  advantageous,  as  there  would 
then  be  left  in  the  wound  no  extraneous  substance 
to  prevent  its  union,  or  promote  secondary  hemor- 
rhage, by  extending  the  sloughing,  or  ulcerative 
process,  too  far.  It  is  to  be"  regretted,  that  the 
repetition  of  the  experiment  by  others  has  not  been 
attended  with  success.  Air.  Hodgson  tried  it,  but) 


the  artery  did  not  become  impervious.  (See  E.r- 
periments  A.  and  B.,  p.  228,  229.  of  this  gentle- 
man’s work.)  Air.  Dalrymple  of  Norwich  made 
the  experiment  not  less  than  seven  times  on  horses, 
and  three  times  on  sheep,  and  failed,  in  every  in- 
stance, to  obtain  the  same  result  as  Dr.  Jones. 
Not  only  was  no  coagulum  formed,  but  even 
when  the  animal  had  been  suffered  to  live  until 
the  thirteenth,  fifteenth,  and  eighteenth  days  after 
the  operation,  the  canal  of  the  artery  was  not 
found  obliterated.  In  each  case,  indeed,  its 
calibre  was  contracted ; but  it  was  still  capable 
of  transmitting  a lessened  column  of  blood.  (Tra- 
vers, in  Med.Chir.  Trans,  vol.  iv.  p.  442.)  Thus, 
it  appears  that  an  effusion  of  lymph  is  an  invari- 
able consequence  of  the  operation,  and,  as  Air. 
Travers  has  observed,  the  want  of  union  is  there- 
fore owing  to  the  opposite  sides  of  the  vessel  not 
being  retained  in  a state  of  contact,  so  as  to  allow 
of  their  adhesion.  The  presence  of  the  ligature, 
in  the  common  mode  of  its  application,  effects  this 
object;  and  for  the  success  of  Dr.  Jones’s  experi- 
ment, it  appeared  only  necessary,  that  the  opposite 
sides  of  the  wounded  vessel  should  be  retained  in 
contact,  until  their  adhesion  was  sufficiently  ac- 
complished to  resist  the  passage  of  the  blood 
through  the  tube.  This  object  might  probably 
be  effected  by  compression  ; but  the  inconve- 
niences attending  such  a degree  of  pressure,  as 
would  retain  the  opposite  sides  of  an  artery  in 
contact  at  the  bottom  of  a recent  wound,  are  too 
great  to  permit  its  employment.  It  occurred  to 
Mr.  Travers,  that  if  a ligature  were  applied  to  an 
artery,  and  suffered  to  remain  only  a few  hours, 
the  adhesion  of  the  wmunded  surfaces  would  be 
sufficiently  accomplished  to  insure  the  obliteration 
of  the  canal ; and  by  the  removal  of  the  ligature 
at  this  period,  the  inconveniences  attending  its  stay 
would  be  obviated.  The  danger,  produced  by  the 
residence  of  a ligature  upon  an  artery,  arises  from 
the  irritation,  which,  as  a foreign  body,  it  produces 
in  its  coats.  Ulceration  has  never  been  observed 
to  commence  in  less  than  twenty-four  hours  after 
the  application  of  a ligature  ; whilst  it  is  an  ascer- 
tained fact,  that  lymph  is  in  a favourable  state  for 
organization  in  less  than  six  hours,  in  a wound 
the  sides  of  which  are  preserved  in  contact.  (Jones, 
chap.  iv.  exp.  1.)  If  it  be  sufficient,  therefore,  to 
insure  their  adhesion,  that  the  wounded  coats  of 
an  artery  be  kept  in  contact  by  a ligature  only 
three  or  four  hours,  ulceration  and  sloughing  may 
in  a great  degree  be  obviated  by  promoting  the 
immediate  adhesion  of  the  wound.  Justified  by 
this  reasoning,  Air.  Travers  performed  several  ex- 
periments, by  which  he  ascertained,  that  if  a 
ligature  were  kept  six,  two,  or  even  one  hour  upon 
the  carotid  artery  of  a horse,  and  then  removed, 
the  adhesion  was  sufficiently  advanced  to  effect  the 
permanent  obliteration  of  the  canal.  It  appeared 
probable,  that  the  same  result  would  be  obtained 
upon  the  healthy  artery  of  a human  subject.  (See 
Travers’s  Obs.  in  Med.  Chir.  Trans,  vol.  iv.;  and 
Hodgson  on  the  Diseases  of  Arteries  and  Veins 
p.  228.  et  seq.) 

Sir  Astley  Cooper  performed  one  operation  for  a 
popliteal  aneurism,  with  the  view  of  ascertaining 
the  efficacy  of  such  a method  on  the  human  sub- 
ject. He  completely  stopped  the  flow  of  blood 
for  thirty-two  hours,  and  then  removed  the  liga- 
ture; but  the  pulsations  of  the  tumour  commenced 
again.  lie  next  applied  the  ligature  forty  hours 
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longer,  at  the  end  of  which  time  no  pulsation  re- 
curred on  the  ligature  being  taken  away.  On  the 
twelfth  day,  however,  a considerable  bleeding  took 
place,  and  it  was  necessary  to  take  up  the  vessel 
anew. 

Mr.  A.  C.  Hutchison  tried  this  method,  as  mo- 
dified by  Mr.  Travers,  in  an  operation,  which  he 
performed  for  a popliteal  aneurism  in  a sailor,  in 
Nov.  1813.  A double  ligature  was  passed  under 
the  femoral  artery.  The  ligatures  were  tied  with 
loops,  or  slip  knots,  about  a quarter  of  an  inch  of 
the  vessel  being  left  undivided  between  them. 
All  that  now  remained  of  the  pulsation  in  the  tu- 
mour, was  a slight  undulatory  motion.  Nearly  six 
hours  having  elapsed  from  the  application  of  the 
ligatures,  the  wound  was  carefully  opened,  and 
the  ligatures  untied  and  removed,  without  the 
slightest  disturbance  of  the  vessel.  In  less  than 
half  a minute  afterwards,  the  artery  became  dis- 
tended with  blood,  and  the  pulsations  in  the  tu- 
mour were  as  strong  as  they  had  been  before  the 
operation.  Mr.  Hutchison  then  applied  two  fresh 
ligatures;  hemorrhage  afterwards  came  on  ; am- 
putation was  performed,  and  the  patient  died. 
(See  Practical  Obs.  in  Surgery,  p.  102.,  & c.) 
Now,  as  Mr.  Hutchison  chose  to  apply  other 
ligatures,  on  finding  that  the  pulsation  returned, 
the  above  case  only  proves  that  the  artery  is 
not  obliterated  in  about  six  hours,  and  we  are 
left  in  the  dark  respecting  the  grand  ques- 
tion, namely,  whether  the  vessel  would  have 
become  obliterated  by  the  effusion  of  coagulating 
lymph  and  the  adhesive  inflammation,  notwith- 
standing the  return  of  circulation  through  it.  As 
for  the  hemorrhage  which  occurred,  I think  it 
might  have  been  expected,  considering  the  dis- 
turbance and  irritation  which  the  artery  must 
\ have  sustained  in  the  proceedings  absolutely  ne- 
cessary for  the  application  of  not  less  than  four 
ligatures,  and  the  removal  of  two  of  them.  Ac- 
cording to  my  ideas,  only  one  ligature  ought  to 
have  been  used,  and  none  of  the  artery  detached. 
We  also  have  no  description  of  the  sort  of  ligatures 
which  were  employed ; an  essential  piece  of  in- 
formation in  forming  a judgment  of  the  merits  of 
the  preceding  method.  The  application,  removal, 
and  reapplication  of  ligatures  are  not  consistent 
with  the  wise  principles  inculcated  by  the  late  Dr. 
Jones  ; and  have,  in  more  instances  than  that  re- 
corded by  my  friend  Mr.  Hutchison,  brought  on 
ulceration  of  the  artery,  and  hemorrhage. 

The  limits  of  this  work  prevent  me  from  entering 
into  the  particulars  of  the  interesting  experiments, 
||  . undertaken  by  Mr.  Travers,  upon  the  arteries  of 
i animals,  for  thepurpose  of  ascertaining  the  earliest 
period  when  a ligature  might  be  removed  from 
an  artery,  without  any  risk  of  the  vessel  not  being 
duly  obliterated.  A full  detail  of  them  may  be 
seen  in  another  work,  (See  Med.  Chir.  Trans. 
’)  vol.  iv.and  vi.)  ; and  others,  in  relation  to  the  same 
|:  question,  may  likewise  be  perused  in  Scarpa’s 
ij  appendix  to  his  great  work  on  aneurism.  (Me- 
moria  sulla  Legatura  delle  principali  Arterie  degli 
Arci,  fyc.  fol.  Pavia,  1817).  The  cases  above 
• related,  and  other  considerations,  long  ago  satisfied 
me,  that,  flattering  as  the  suggestion  of  Dr.  Jones 
was,  the  plan  of  removing  the  ligature,  previously 
to  its  ^natural  separation,  would  never  answer  in 
the  operation  for  the  cure  of  aneurism,  unless  either 
an  obliteration  of  the  arterial  tube  would  follow 
with  reasonable  certainty  the  taking  away  of  the 
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ligature  directly  after  it  had  been  applied  and  it 
had  divided  the  inner  coats  of  the  vessel ; or,  at  all 
events,  unless  the  ligature  could  be  withdrawn  at 
a determinate  period,  when  either  the  same  oblite- 
ration would  surely  ensue,  or  be  already  complete ; 
and  all  this,  with  such  regularity  and  infallibility 
in  every  case,  that  the  surgeon  would  have  no 
chance  of  being  called  upon  to  apply  another  liga- 
ture, do  a second  operation,  or  disturb  the  artery 
in  any  kind  of  way  whatsoever. 

At  length,  in  the  prosecution  of  this  inquiry,  in 
which  Mr.  Travers  evinced  a full  determination  to 
be  guided  by  no  motive  but  the  love  of  truth,  he 
tried  the  temporary  application  of  the  ligature  in  a 
case  of  brachial  aneurism,  which  was  operated 
upon  Feb.  14.  1817.  The  artery  was  tied  an  inch 
and  a half  above  the  bend  of  the  elbow  with  a 
noose  ligature,  The  pulsation  in  the  radial  artery 
immediately  ceased.  On  the  16th,  at  four  o’clock 
in  the  afternoon,  the  ligature  was  removed  with 
little  difficulty,  after  having  remained  on  the  artery 
fifty  hours.  No  pulsation  ensued  in  the  vessel 
below  the  point,  where  the  ligature  had  been 
applied,  and  the  case  was  completely  successful. 

On  the  28th  November,  1817,  in  a case  of 
popliteal  aneurism,  Mr.  Travers  tied  the  femoral 
artery  at  one  o’clock.  On  the  29th,  at  four  in 
the  afternoon,  the  ligature  was  removed  without 
difficulty,  after  having  been  on  the  vessel  twenty- 
seven  hours.  At  this  period  no  pulsation  could  be 
felt  in  the  sac ; but,  at  seven  in  the  evening,  a 
faint  pulsation  was  perceptible.  On  the  30th,  the 
pulsation,  though  very  distinct,  was  less  strong 
than  before  the  operation.  On  the  2d,  3d,  and 
6th  of  December,  the  pulsation  is  described  as 
still  continuing.  On  the  latter  day,  pressure  was 
applied,  by  means  of  a roller,  from  below  the  knee 
to  the  groin,  and  was  continued  for  a month, 
during  which  time  the  pulsation  in  the  sac  evidently 
became  more  feeble.  On  the  10th  of  January, 
the  tumour  became  tense,  and  severely  painful,  and 
no  pulsation  in  it  could  be  distinguished.  The 
next  day,  the  swelling  was  more  diffused  and  less 
prominent ; and  on  the  12th,  as  the  disease  un- 
derwent no  amendment,  Mr.  Travers  tied  the 
artery  again,  about  two  inches  above  the  place 
where  the  former  ligature  had  been  applied.  The 
next  day  the  pain  had  diminished.  The  ligature 
was  afterwards  allowed  to  separate  of  itself;  and 
the  case  went  on  favourably  to  the  cure.  Accord- 
ing to  Mr.  Travers,  the  first  of  these  cases  tends 
to  prove,  that  the  continuance  of  the  ligature 
upon  the  artery  for  a period  of  fifty  hours,  as  cer- 
tainly and  completely  answers  the  purpose  of  its 
application,  as  if  allowed  to  remain  until  thrown 
off  by  the  natural  process. 

In  the  second  case,  Mr.  Travers  infers  from  the 
suspension  of  pain,  and  the  diminished  strength  of 
the  pulsation,  for  a month  after  the  application 
of  the  temporary  ligature,  that  a degree  of  im- 
pediment to  the  current  of  blood  in  the  artery 
had  been  produced ; circumstances,  which  once 
led  him  to  entertain  hopes,  that  the  cure  of  the 
aneurism  was  gradually  accomplishing.  At  length, 
however,  the  increase  of  the  tumour,  and  the  ag- 
gravation of  pain,  and  inflammatory  symptoms, 
dispelled  such  expectation,  and  it  was  thought  ne- 
cessary to  tie  the  femoral  artery  a second  time, 
and  adopt  the  common  mode. 

There  are  one  or  two  points  about  this  case 
on  which  the  author  does  not  particularly  dwell 
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though  they  require  consideration,  ere  one  can 
form  a correct  judgment  of  the  accuracy  of  one 
of  his  positions,  “ that  non-pulsation  of  the  sac  is  a 
sign  auspicious,  or  otherwise,  simply  as  it  stands 
connected  with  increase  or  diminution  of  bulk, 
and  pain.”  (Med.  Chir.  Trans,  vol.  ix.  p.  415.) 
The  first  question  is,  how  are  we  to  account  for 
the  sudden  accession  of  pain,  the  absence  of  pulsa- 
tion, the  increase  of  the  swelling,  and  the  other 
changes  which  happened  on  the  10th  of  January? 
Judging  from  the  particulars  given,  I should  say, 
that  at  this  period,  the  aneurismal  sac  gave  way, 
and  the  disease  changed  from  the  circumscribed 
into  the  diffused  form ; an  alteration  which  would 
account  for  the  pulsation  being  entirely  lost,  the 
increase  of  pain,  and  the  extension  of  the  swell- 
ing, &c.  Now,  although  the  circumstance  of 
the  sac  giving  way,  or  the  increase  of  pain,  swell- 
ing, &c.  on  the  10th  of  January,  may  be  taken 
as  an  argument,  that  the  application  of  the  liga- 
ture for  twenty-seven  hours  had  failed  in  pro- 
ducing obstruction  enough  in  the  vessel  to  retard 
the  progress  of  the  disease,  we  ought  to  remem- 
ber, that  at  the  time  when  these  changes  hap- 
pened, a trial  of  pressure  was  making,  to  which 
one  might  impute  the  change  of  the  aneurism 
from  the  circumscribed  to  the  diffused  form,  with 
quite  as  much  probability,  as  to  the  enlargement 
of  the  sac  by  blood  sent  into  it  through  the  im- 
perfectly obliterated  artery.  However  this  may 
be,  certain  it  is,  that  the  second  operation  was 
done,  when  no  pulsation  existed  in  the  swelling; 
and,  perhaps,  therefore,  the  case  would  have  been 
doubly  interesting,  had  the  artery  not  been  tied 
a second  time,  until  circumstances  had  unequi- 
vocally proved,  that  this  cessation  of  pulsation, 
attended  as  it  was  with  an  inflammatory  state  of 
the  tumour,  would  not  ultimately  have  ended  in 
the  cure  of  the  disease. 

Here,  however,  I may  be  speaking  rather  in 
the  spirit  of  an  experimenter,  whose  curiosity 
has  not  been  fully  satisfied,  than  as  a surgeon, 
who  should  always  be  governed  by  the  paramount 
consideration  of  extricating  his  patient  from  dan- 
ger ; and  this  will  appear  the  more  likely,  when 
I add,  that  my  mind  has  long  been  made  up 
about  the  inexpediency  of  the  temporary  ligature, 
as  an  innovation  in  surgery.  The  last  case  in- 
duced Mr.  Travers  to  relinquish  the  temporary 
ligature;  and,  amongst  other  reflections,  which 
incline  him  to  give  up  the  practice,  he  candidly 
states,  “ that  the  adhesive  union  is  prevented  by 
the  enclosure  of  a foreign  body  in  the  wound, 
long  before  suppuration  has  commenced.  Sup- 
puration is  as  certain  to  take  place,  though  the 
ligature  be  removed  after  a few  hours,  as  if  it 
were  left  to  be  cast  off ; and  the  granulating  pro- 
cess is  more  languidly  performed,  after  an  inter- 
ruption in  its  early  stage,  for  the  purpose  of 
removing  the  obstacle  to  union,  than  where  no 
such  interruption  has  been  given,  and  the  obsta- 
cle has  been  removed  by  nature’s  own  means. 
Hence,  it  follows,  that  the  theory,  which,  in  re- 
moving the  ligature  within  a given  time,  proposed 
the  double  advantage  of  a quicker  as  well  as  a 
surer  process,  fails  in  both  points,  when  brought  to 
the  test  of  practice  upon  the  human  subject.” 
(See  Med.  Chir.  Trans,  vol.  ix.  p.  416,  417.) 

We  have  seen,  that  when  a temporary  liga- 
ture, which  had  been  applied  to  the  brachial 
artery  fifty  hours,  was  withdrawn  by  Mr.  Tra- 


vers, pulsation  in  the  aneurismal  tumour  at  the 
bend  of  the  elbow  did  not  return,  and  the  disease 
was  cured  ; but,  that,  in  another  instance,  where 
the  ligature  had  been  allowed  to  remain  on  the 
femoral  artery  only  twenty-seven  hours,  a feeble 
pulsation  was  renewed  a few  hours  afterwards  in 
a popliteal  aneurism,  and  as  the  swelling  became 
painful  and  more  diffused,  some  weeks  after  this 
experiment,  though  no  pulsation  could  then  be 
perceived,  the  femoral  artery  was  tied  a second 
time,  and  the  ligature  left  to  separate  in  the  usual 
mariner. 

But,  from  a case  more  recently  published,  it 
would  seem,  that  the  employment  of  a temporary 
ligature  for  only  twenty-four  hours  on  the  fe- 
moral artery,  may  obliterate  the  vessel,  and  ac- 
complish the  cure  of  a popliteal  aneurism.  The 
patient  was  a sea-faring  man,  aged  thirty-two  ; 
and  the  operator,  Mr.  Roberts  of  Carnarvon ; 
Mr.  Evans  and  Mr.  Carrey,  other  surgeons  of 
that  town  being  present  at  the  application,  and 
also  at  the  removal  of  the  ligature.  No  pulsation 
recurred  in  the  tumour  ; the  edges  of  the  wound 
were  brought  together  with  adhesive  plaster  ; and 
in  eleven  days  the  part  was  quite  healed.  (Med. 
Chir.  Trans,  vol.  xi.  p.  100.)  This  is  the  strong- 
est case,  I believe,  which  has  been  adduced  in 
support  of  the  use  of  the  temporary  ligature, 
whether  we  consider  the  little  time  which  it  was 
applied,  the  permanent  cessation  of  all  pulsation, 
the  quickness  with  which  the  wound  healed,  or 
the  complete  recovery  of  the  use  of  the  limb  ; 
for  when  the  patient  was  met  six  months  after  the 
operation,  “ he  could  go  to  the  mast-head  with  as 
great  facility  as  at  any  period  of  his  life.”  This 
fact  proves,  also,  that  there  is  a degree  of  irregu- 
larity in  the  period  when  the  temporary  ligature 
may  be  removed,  without  the  pulsation  in  the 
tumour  below  the  constricted  part  ever  returning. 
Whether  the  variety  is  to  be  referred  to  temper- 
ament, the  kind  of  ligature  used,  its  greater  tight- 
ness in  one  case  than  another,  or  other  circum- 
stances, is  not  at  present  determined. 

The  greatest  advocate,  which  this  practice  has 
gained,  is  Scarpa,  whose  sentiments,  however, 
about  the  most  advantageous  form  of  ligatures, 
and  mode  of  applying  them  in  cases  of  aneurism, 
are  at  variance  with  what  is  inculcated  by  the 
best  and  most  experienced  surgeons  in  this  coun- 
try. Instead  of  using  a fine  ligature,  composed  of 
a single  piece  of  thread,  twine,  or  silk,  he  employs 
a cord  consisting  of  from  four  to  six  threads,  ac- 
cording to  the  size  of  the  artery  which  is  to  be 
tied  ; and,  instead  of  aiming  expressly  at  the  di- 
vision of  the  internal  coats  of  the  vessel  with  his 
ligature,  as  the  generality  of  English  surgeons  do, 
for  reasons  explained  in  another  part  of  this 
work  (see  Hemorrhage),  he  prefers  a largish 
ligature,  and  interposes,  between  the  artery  and 
the  knot,  a small  cylinder  of  linen  spread  with 
ointment,  with  the  view  of  preventing  the  inner 
coats  of  the  vessel  from  being  divided.  His  rea- 
sons for  this  practice  may  be  explained  in  a few 
words:  he  admits,  that  whenever  there  is  a con- 
currence of  all  the  circumstances,  capable  of  in- 
ducing, in  the  tied  artery,  the  proper  degree  of 
adhesive  inflammation,  above  and  below  the  place 
where  a single  circular  ligature  has  been  applied, 
this  method  is  adequate  to  produce  a speedy  and 
steady  closure  of  the  arterial  tube.  But,  says  he, 
it  sometimes  happens,  at  least  in  man,  that  the 
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pressure  made  by  the  circular  ligature  produces 
the  ulcerative  process  more  quickly  in  the  artery, 
than  the  adhesive  inflammation.  In  fact,  the  cir- 
cular ligature  ulcerates  the  artery  in  general  about 
the  third  day  after  the  operation ; and  the  adhe- 
sive inflammation  does  not  always  complete  its 
course  in  this  period  of  time.  During  this  delay 
of  the  adhesive  inflammation,  the  ulcerative  pro- 
cess, occasioned  by  the  pressure  of  the  ligature, 
attacks  more  quickly  even  than  surgeons  generally 
suppose,  the  external  cellular  sheath  of  the  artery, 
and  penetrates  into  the  cavity  of  the  yet  pervious 
vessel ; and  this,  of  course,  with  increased  quick- 
ness, when  the  inner  coats  of  the  artery  are 
already  divided  by  the  ligature.  The  dangers 
of  non-adhesion  and  too  rapid  ulceration  of  the 
artery,  Scarpa  thinks,  are  placed  at  the  greatest 
, distance  by  preserving  undivided  all  the  three 
coats  of  the  vessel  under  the  pressure  of  the 
ligature;  and  hence  his  partiality  to  larger  liga- 
tures than  are  now  used  by  the  best  surgeons 
in  England,  and  to  the  interposition  of  a cylinder 
cf  linen  between  the  knot  and  the  vessel,  as 
recommended  by  Pare,  Heister,  and  Platner. 
If,  however,  he  has  had  reason  to  suspect  that 
a simple  circular  ligature  has  frequently  failed 
in  England,  because  other  innovations  have  been 
occasionally  substituted  for  it,  and  because  we 
should  not  have  sought  for  a better,  if  we  had 
already  had  the  best , how  much  more  vulnerable 
is  his  own  practice  on  a similar  principle;  since, 
generally  speaking,  it  has  not  retained  half  so 
many  approvers  as  they  who  still  express  their 
preference  to  other  methods,  and  more  especially 
i to  the  use  of  a single  ligature,  uncomplicated  with 
other  extraneous  substances  ! Is  it  probable,  he 
asks,  that  the  single  circular  ligature,  which  was 
formerly  used  with  doubtful  success  by  the  greatest 
] surgeons,  should  now  have  become,  as  is  pre- 
! tended,  the  most,  certain  means  of  preventing  se- 
condary hemorrhage?  “It  is  now  wished  (says  he) 
i to  ascribe  the  failures  of  Mr.  Hunter,  and  of  many 
other  operators,  not  to  the  circular  ligature,  but 
to  the  improper  treatment  of  the  wound  in  ge- 
neral, and  in  particular  to  the  introduction  into  it 
of  lint,  and,  more  especially,  to  the  irritation  oc- 
casioned by  the  ligature  of  reserve.”  On  the  con- 
' trary,  it  is  argued  by  Scarpa,  that,  though  Mr, 
Hunter,  after  his  first  trials,  simplified  the  local 
treatment,  though  all  skilful  surgeons  merely  co- 
! vered  the  wound  with  a pledget  of  soft  ointment, 
i and  most  of  them  omitted  the  reserve-ligature, 
yet,  notwithstanding  these  reforms,  secondary  he- 
i morrhage,  after  the  use  of  a simple  circular  liga- 
ture, was  not  rendered  less  frequent.  (On  Aneurism , 
p.23.  ed.  2.)  With  respect  to  the  latter  general 
assertion,  its  incorrectness  may  be  learned  by  re- 
ference to  the  details  of  Mr.  Hunter’s  own  ope- 
rations, and  by  going  into  the  principal  hospitals 
of  this  metropolis,  where  the  use  of  a simple  cir- 
cular ligature  for  the  cure  of  aneurisms  rarely 
fails,  so  far  as  secondary  hemorrhage  is  concerned. 
Why  then  did  the  operation  more  frequently  fail 
here  in  former  times?  The  answer  is  plain:  the 
kind  of  ligature  now  employed  in  England  can- 
not be  compared  to  what  was  used  in  Mr.  Hun- 
ter’s time,  or  even  to  what  was  here  in  fashion 
forty  years  ago.  And,  besides  the  universal  re- 
jection of  ligatures  of  reserve,  practitioners  now 
have  a more  thorough  comprehension  of  what 
ought  to  be  avoided  in  the  operation,  have  a just 


fear  of  separating  and  disturbing  the  artery  too 
much,  know  how  to  appreciate  the  advantage  of 
closing  the  wound,  and  attach  due  importance  to 
the  choice  of  smaller  or  more  eligible  ligatures. 
(See  Hemorrhage  and  Ligature.)  When 
therefore,  Scarpa  supposed,  that  in  England  the 
practice  with  the  circular  ligature  in  the  treatment 
of  aneurism  is  materially  the  same  now  as  here- 
tofore, and  that  secondary  hemorrhage  is  as  fre- 
quent, he  did  not  avail  himself  of  all  the  inform- 
ation on  the  subject  which  he  might  have  acquired 
from  Mr.  Wishart,  the  able  translator  of  his  writ- 
ings on  aneurism,  or  from  an  attentive  perusal  of 
Mr.  Hodgson’s  valuable  treatise. 

In  an  equality  of  circumstances,  conducive  to 
the  success  of  the  Hunterian  operation,  Scarpa 
thinks  that  the  fact  is  not  proved,  as  it  is  presumed 
to  be,  that  the  rupture  of  the  internal  and  middle 
coats  of  the  artery  does  excite  the  adhesive  inflam- 
mation and  union  of  the  artery  more  effectually, 
than  is  done  by  the  simple  compression  and  close 
contact  of  its  two  opposite  internal  parietes  in  a 
sound  and  uninjured  state.  This  remark  is  partly 
true,  and  partly  incorrect,  at  the  same  time  that  it 
involves  a question,  which  must  be  deferred  till  we 
come  to  the  article  Hemorrhage.  The  truth  in 
the  observation  is,  that  an  artery  may  generally  be 
rendered  impervious  with  tolerable  certainty,  by 
compressing  its  opposite  parietes  steadily  and 
firmly  together  for  a certain  time,  without  dividing 
its  inner  coats  : the  inaccuracy  of  it  depends  upon 
the  fact,  that  surgeons  have  no  instrument,  nor 
contrivance  (not  excepting  even  the  ligature  of 
four  or  six  threads,  with  the  interposition  of  the 
cylinder  of  linen  spread  with  ointment),  which  can 
retain  the  opposed  undivided  surfaces  of  the  inner 
coats  of  the  vessels  closely  together  in  the  manner 
commended  by  Scarpa,  and  for  the  due  time,  with- 
out the  objection  of  denuding  more  of  the  artery 
than  need  be  done  in  the  application  of  a small 
ligature  ; or  without  the  serious  inconvenience  and 
risk  necessarily  attending  the  introduction  of  a 
larger  quantity  of  extraneous  matter  into  the  wound 
than  is  desirable,  with  the  view  of  averting  all 
chance  of  the  ulceration  of  the  artery  reaching  be- 
yond prudent  limits.  And,  when  metallic  instru- 
ments are  used  for  the  same  purpose,  objections 
not  less  real  are  incurred,  as  will  be  hereafter 
more  particularly  explained. 

Scarpa  considers,  that  his  mode  of  ligature  ought 
to  he  preferred,  as  combining  the  triple  advantage 
of  preserving  entire  all  the  three  coats  of  the 
artery  ; of  exciting  quickly,  and  in  a proper  de- 
gree, the  adhesive  inflammation  in  them  ; and  of 
retarding,  as  much  as  possible,  the  ulcerative  pro- 
cess of  the  arterial  tube. 

Partly  impressed,  however,  with  the  truth  of  the 
tenets  laid  down  by  Dr.  Jones  (see  Hemor- 
rhage), Scarpa  enjoins  attention  to  the  following 
rules  : — 1 .Not  to  insulate  and  detach  the  artery  any 
further  than  is  necessary  for  allowing  a ligature  to 
fe  passed  around  it.  2.  Not  to  let  the  cylinder  of 
linen  exceed  a line  in  length,  or  a little  more  above 
and  below  the  breadth  of  the  tape,  which  is  about 
a line  for  the  large  arteries  of  the  extremities. 
3.  That  the  ligature  be  not  too  tight.  4.  And  that 
it  be  never  applied  immediately  below  the  origin  of 
a large  lateral  branch.  (See  Scarpa,  On  Aneurism, 
p.  44.  ed.  2.) 

Some  further  consideration  of  Scarpa’s  mode  of 
applying  the  ligature  will  be  introduced  in  the 

K 2 


ANEURISM. 


132 

article  Hemorrhage  ; and  I now  proceed  to 
notice  his  sentiments  concerning  the  advantage 
which  may  be  derived  from  removing  the  ligature 
in  cases  of  aneurism,  as  soon  as  the  tube  of  the 
vessel  has  been  obliterated  by  the  adhesive  inflam- 
mation. From  the  facts  recorded  by  Scarpa,  it  is 
inferred,  that,  with  the  kind  of  ligature  and  the 
cylinder  of  linen  used  in  his  practice,  the  closure 
of  the  artery  by  the  adhesive  inflammation  and  the 
two  internal  coagulais  sufficiently  far  advanced  on 
the  third  or  fourth  day  after  the  operation,  to  resist 
the  impulse  of  the  blood  ; and  hence  (says  he) 
there  is  no  rational  motive  for  waiting  beyond  this 
time  for  the  spontaneous  separation  of  the  ligature, 
or  for  allowing  it,  by  its  further  presence,  to  ulce- 
rate, and  even  open  the  artery  at  the  principal 
point  of  adhesion.  lie  then  comments  on  the  ad- 
vantages to  the  wound,  derived  from  the  removal 
of  all  extraneous  matter  from  it  on  the  third  or 
fourth  day.  With  respect  to  the  general  opinion 
of  such  removal,  however,  he  makes  one  excep- 
tion, viz.  the  case  of  great  and  evident  debility 
from  sickly  constitution,  or  very  advanced  age,  as 
it  is  observed  that,  in  such  patients  the  reunion  of 
a simple  wound  is  frequently  protracted  to  the 
sixth  day.  In  cases  of  this  description,  Scarpa 
recommends  delaying  the  removal  of  the  ligature 
to  the  completion  of  the  fifth,  or  sixth  day,  but 
under  the  express  condition,  that  the  ligature  has 
been  applied  with  the  interposition  of  a cylinder 
of  linen  ; as  it  is  proved  that  a common  circular 
ligature  causes  ulceration  of  the  artery  before  the 
third  day,  and  it  is  not  till  the  sixth  day  that  the 
external  coat  of  the  vessel  begins  to  ulcerate,  when 
the  other  modification  of  the  ligature  is  adopted. 
(P.  50.) 

Scarpa  supports  the  preceding  advice  by  four 
cases,  in  which  his  kind  of  ligature  was  applied, 
and  withdrawn  at  the  end  of  the  third,  or  fourth 
day,  and  the  arterial  tube  obliterated.  However, 
I do  not  think  that,  in  England,  these  cases,  when 
minutely  and  attentively  considered,  will  be  re- 
garded as  inducements  to  persevere  in  the  use  of 
temporary  ligatures.  In  every  instance  the  wound 
is  described  as  suppurating,  and  sometimes  plen- 
tifully. In  one,  the  foot  mortified,  and  amputa- 
tion became  necessary.  In  another,  the  very  day 
after  the  disturbance  of  removing  the  ligature,  the 
thigh  was  attacked  with  erysipelas,  and,  on  the 
eighth  day,  the  wound  is  represented  as  being  foul, 
and  the  erysipelas  not  yet  cured.  It  is  but  fair 
to  add,  that  M.  Iloux  seems  to  have  operated  on 
Scarpa’s  plan  with  results  much  more  encourag- 
ing ; for  he  is  stated  to  have  taken  up  the  principal 
arteries  of  the  neck  and  limbs  in  this  way  nearlv 
fifty  times,  and  lost  but  five  or  six  of  the  patients 
from  hemorrhage  or  sphacelus.  (See  Lisfranc, 
de  l' Obliteration  des  Arteres,  p.  71.) 

Independently  of  the  uncertainty  of  the  period, 
when  the  arterial  tube  is  closed  by  the  adhesive 
inflammation  in  various  patients,  it  appears  to  me 
that  the  disturbance  of  the  vessel  and  wound,  by 
the  steps  necessary  for  the  loosening  and  removal 
of  the  ligature,  will  ever  form  an  inseparable  ob- 
jection to  the  practice.  Scarpa  appears  to  have 
some  apprehension  of  this  kind  himself ; for  he 
remarks,  “ In  the  act  of  removing  the  ligature, 
there  can  be  no  doubt  it  is  of  great  consequence 
that  the  artery  be  not  rudely  handled,  or  stretched. 
And,  indeed,  if,  on  untying  the  running  knot,  the 
subjacent  knot  could  be  with  the  same  facility 


untied,  we  could  not  wish  for  a better  mode  of 
performing  this  part  of  the  operation.  But,  the 
knot,  although  a simple  one,  is  not  so  readily  un- 
tied as  the  running  knot,  on  account  of  the  mois- 
ture, with  which  the  threads  forming  the  ligature 
are  soaked,  or  because  the  ligature  has  been  pre- 
viously waxed.”  (P.64,  ed.  2.)  In  fact,  his 
apprehensions  then  lead  him  to  suggest  the  scheme 
of  placing,  previously  to  making  the  knot,  a thread 
longitudinally,  on  each  side  of  the  cylinder  ; and, 
at  the  time  of  removing  the  ligature,  the  threads  are 
to  be  drawn  in  opposite  directions,  in  order  to  undo 
the  knot,  without  displacing  orstretching  the  artery. 
This  reminds  me  of  the  ingenious  contrivance  of 
Mr.  John  Barker  of  4Ipswich,  whereby  the  ligature, 
at  any  period  judged  advisable,  is  removed  without 
any  disturbance  of  the  wound  : it  is  rendered  per- 
fectly intelligible  by  ihe  annexed  diagram. 

Instead  of  one  small 
ligature,  which  is  all 
that  an  English  surgeon 
leaves  in  the  wound, 
Scarpa  recommends  his 
ligature  of  four  or  six 
threads,  a roll  of  linen, 
and  two  other  threads  ; 
a quantity  of  extraneous 
substances,  which  can- 
not fail  to  be  a source 
of  serious  irritation  and 
mischief.  I shall  there- 
fore take  leave  of  the 
proposal  of  removing  the 
ligature  on  the  third  or 
fourth  day,  or  any  other 
particular  day,  with  ex- 
pressing my  belief,  that, 
if  there  were  only  the 
following  objection  to 
the  plan,  it  would  never  be  adopted  in  this  country  ; 
namely,  all  the  advocates  for  this  practice,  except- 
ing Mr.  John  Barker,  whose  plan  has  considerable 
merit,  renounce  the  infinite  advantage  of  bringing 
the  edges  of  the  wound  together  directly  after  the 
operation.  Had  the  suggestion  of  Dr.  Jones  proved 
invariably  correct,  and  the  ligature  admitted  of 
being  withdrawn  immediately  after  the  inner  coats 
of  the  vessel  had  been  divided  by  it,  the  case 
would  have  been  very  different,  as  there  would 
then  have  been  no  foreign  body  at  all  left  in  the 
wound  ; the  parts  might  have  been  immediately 
brought  together  with  the  greatest  chance  of  union 
by  the  first  intention,  and  no  subsequent  disturb- 
ance either  of  the  artery,  or  of  the  wrnund,  would 
have  been  incurred.  At  the  same  time,  I admit, 
that  if  the  removal  of  the  ligature  at  the  end  of  a 
given  time  should  ever  prove  the  best  practice, 
then  Mr.  Barker’s  ingenious  contrivance  for  un- 
doing and  extracting  the  ligature  without  any  irri- 
tation of  the  parts,  or  keeping  the  wound  open  for 
the  purpose,  may  become  a proposal  of  great  prac- 
tical importance.  At  present,  I am  decidedly  of 
opinion,  that  it  is  best  to  leave  the  ligature  till  it 
becomes  loosened,  which  usually  happens  between 
the  tenth  and  twentieth  days  after  the  operation. 
(See  Lisf  ranc, de  l* Obliteration  des  Arteries,  p.63.) 

The  next  practice  which  I shall  notice,  is  that  of 
applying  two  ligatures  to  the  artery,  and  cutting  it 
through  in  the  interspace.  This  suggestion  may 
be  said  to  be  as  ancient  as  the  time  of  Celsus,  who 
advised  the  method  to  be  followed  in  the  treat- 
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ment.  of  a wounded  artery.  ( De  Medicind,  lib.v. 
c.  26.  § 21.)  The  fact  is  curious,  though  I men- 
tion it  without  the  least  intention  of  detracting: 
from  the  great  merits  of  several  modern  surgeons, 
that  the  Greeks  were  acquainted  with  the  practice 
of  tying  the  artery  with  two  ligatures,  and  divid- 
ing it  between  them,  high  above  the  tumour,  as 
will  appear  by  a reference  to  JEtius.  (4  Serm.tetr. 
4.  cap.  x.).  In  the  same  ancient  work,  we  are  di- 
rected to  open  the  aneurismal  tumour  at  the  bend 
of  the  elbow,  and  when  the  blood  has  been  evacu- 
i ated,  to  tie  the  artery  twice,  and  divide  it. 

This  method  of  applying  two  ligatures  to  the 
artery,  and  dividing  the  vessel  between  them,  a 
i method  spoken  of  by  /Etius,  was  revived  in  France 
I about  sixty  years  ago  by  Tenon,  who,  as  well  as 
some  later  surgeons,  was  totally  unacquainted  with 
\ its  antiquity.  (See  Pelletan,  Clinique  Chir.  t.  1. 
p.  192.)  At  one  time,  it  had  also  modern  advo- 
cates in  Abernethy  and  Maunoir,  each  of  whom 
i supposed  the  plan  an  invention  of  his  own.  (See 
Surgical  and  Physiol.  Essays,  part  iii.  8vo.  Lond. 
1 797  ; and  Memoires  Physiologiques  et  Pratiques 
sur  V Aneurisrne,  fyc.  8vo.  Geneve,  1802.)  Some 
of  its  advocates  suspected  that  too  rapid  an  ulcer- 
ation of  the  artery  and  secondary  hemorrhage, 
arose  from  the  traction  exercised  in  opposite  direc- 
tions by  the  upper  and  lower  portion  of  the  vessel ; 
and  thev  conceived  that  each  end  of  the  divided 
artery  formed  a circular  prominence  beyond  the 
ligature,  calculated  to  hinder  it  from  slipping. 
Hence,  according  to  their  view,  the  less  frequency 
of  secondary  hemorrhage  after  amputations,  than 
l after  operations  for  aneurism. 

When  an  artery  is  laid  bare,  and  detached  from 
its  natural  connections,  and  the  middle  of  such  de- 
tached portion  tied  with  a single  ligature,  as  was 
John  Hunter’s  practice,  Abernethy  conceived  that 
the  vessel,  so  circumstanced,  would  necessarily  in- 
flame, and  be  likely  to  ulcerate.  The  occurrence 
i of  bleeding  from  this  cause  at  first  led  to  a practice, 
i which  this  gentleman  justly  censures,  viz.  applying 
j a second  ligature  above  the  first,  and  leaving  it 
i loose,  but  ready  to  be  tightened  in  case  of  hemor- 
rhage. As  the  second  ligature,  however,  must 
keep  a certain  portion  of  the  artery  separated  from 
I the  surrounding  parts,  and  must,  as  an  extraneous 
substance,  irritate  the  inflamed  vessel,  it  must 
make  its  ulceration  still  more  apt  to  follow.  The 
j great  object,  therefore,  which  Abernethy  insisted 
upon,  was  that  of  applying  the  ligature  close  to  that 
i part  of  the  artery  which  lies  amongst  its  natural 
connections  : a just  principle,  the  truth  and'utility 
i of  which  still  remain  incontrovertible,  though 
there  may  be  a better  way  of  accomplishing  what 
Abernethy  intended,  than  the  measures  which  he 
> was  led  to  recommend. 

The  peculiarity  in  Abernethy’s  first  operation 
consisted  in  applying  two  ligatures  round  the  artery, 
close  to  where  it  was  surrounded  with  its  natural 
connections.  For  this  purpose,  he  passed  two 
ligatures  of  middling  size  beneath  the  femoral 
artery  ; and  having  drawn  one  upwards,  the  other 
downwards,  as  far  as  the  vessel  was  detached, 
both  the  ligatures  were  firmly  tied.  The  event  of 
this  case  was  successful.  An  uneasy  sensation  of 
tightness,  however,  extending  from  the  wound 
down  to  the  knee,  and  continuing  for  many  days 
after  the  operation,  made  Abernethy  determine, in 
any  future  case,  to  divide  the  artery  between  the 
two  ligatures,  so  as  to  leave  it  quite  lax. 


133 

Abernethy  next  relates  the  particulars  of  a pop- 
liteal aneurism,  for  which  Sir  Charles  Blicke  ope- 
rated, and  divided  the  artery  between  the  ligatures. 
The  man  did  not  experience  the  above  kind  of 
uneasiness ; and  no  hemorrhage  ensued  when  the 
ligatures  came  away,  although  there  was  reason 
to  think  that  the  whole  arterial  system  had  a ten- 
dency to  aneurism,  as  there  was  also  another  tu- 
mour of  this  kind  in  the  opposite  thigh. 

The  reasoning  which  induced  Abernethy  to  re- 
vive this  ancieut  practice  was  ingenious;  for,  when 
the  artery  was  tied  with  two  ligatures,  and  divided, 
in  the  foregoing  manner,  it  was  argued  that  it 
would  be  quite  lax,  possess  its  natural  attachments, 
and  be  as  nearly  as  possible  in  the  same  circum- 
stances as  a tied  artery  upon  the  face  of  a stump. 
Strictly  speaking,  however,  as  Mr.  Hodgson  first 
pointed  out,  an  artery  tied  in  two  places,  and 
divided  in  the  interspace,  cannot  be  regarded  as 
placed  exactly  in  the  same  condition  as  an  artery 
tied  in  amputation.  In  the  latter  case,  the  retrac- 
tion of  the  vessel  corresponds  with  that  of  the  sur- 
rounding parts,  which  are  divided  at  the  same 
instant,  and  therefore  its  relative  connections  stand 
as  before  the  operation.  But,  in  the  operation  for 
aneurism,  the  retraction  of  the  artery  takes  place 
without  being  attended  with  a corresponding  re- 
traction of  its  connections.  How  far  the  retrac- 
tion of  the  artery  is  beneficial,  or  injurious, 
is  by  no  means  evident ; and  the  advantages 
arising  from  it,  may,  in  most  situations,  be  obtained 
without  dividing  the  vessel,  by  placing  the  limb  in 
a bent  position.  One  important  objection,  how- 
ever, is  gained  by  the  division  of  the  artery ; 
namely,  that  it  is  generally  in  that  case  tied  close 
to  its  connections,  and  it  is  very  evident  how  liable 
the  application  of  the  ligature  in  the  middle  of  a 
denuded  extensive  portion  of  the  vessel  must  be  to 
produce  ulceration  or  sloughing  of  its  coats.  The 
same  object,  however,  will  be  gained  by  tying  the 
undivided  artery  close  to  its  connections  at  the  end 
nearest  to  the  heart ; and  the  existence  of  a single 
ligature  at  the  bottom  of  the  wound  will  be  less 
liable  to  give  rise  to  suppuration  and  the  formation 
of  sinuses,  than  the  employment  of  two.  When 
an  artery  is  divided,  the  portions  situated  beyond 
the  ligatures  must  slough,  and  prove  an  additional 
cause  of  suppuration  in  the  wound.  Experience 
has  amply  proved  the  safety  of  employing  a single 
ligature,  and  it  is  at  present  used  by  many  of 
the  most  experienced  operators  in  this  country. 
(See  Hodgson,  On  the  Diseases  of  Arteries,  fyc. 
p.  221,  &c. 

According  to  Scarpa,  numerous  examples  of 
the  failure  of  the  plan  of  applying  two  ligatures, 
and  cutting  through  the  artery  in  the  interspace, 
are  already  generally  known.  He  speaks  of  one 
failure,  which  occurred  to  Abernethy  himself. 
But  I entertain  doubts  how  far  any  inference 
against  the  method  can  be  drawn  from  Monteg- 
gia’s  instance,  in  which  a ligature  of  reserve  was 
used.  Nor  can  I understand  how  a circumstance, 
which  Scarpa  strongly  insists  upon,  can  be  well 
founded  ; I mean,  the  danger  of  the  ligature  being- 
forced  off  the  mouth  of  the  artery  by  the  impulse 
of  the  blood.  Any  risk  of  this  kind  cannot  exist 
if  the  ligature  be  duly  applied,  as  Dr.  Jones  has 
particularly  explained  ; and,  at  all  events,  how 
can  it  be  greater  here  than  after  amputation,  where 
it  is  not  usually  made  a subject  of  complaint? 
Indeed,  the  several  examples  of  secondary  hemor- 
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xhage,  after  this  method,  quoted  by  Scarpa  from 
the  practice  of  Monteggia,  Morigi,  and  Assalini, 
may  be  more  rationally  imputed  either  to  reserve- 
ligatures  having  been  also  used,  or  the  common 
fear  in  Italy  of  applying  the  ligatures  tightly  ; 
in  which  event,  one  can  readily  suppose  that 
the  ligature  might  really  slip,  or,  by  remaining 
a long  time  on  the  vessel,  give  rise  to  dangerous 
ulceration.  Thus,  Morigi  speaks  of  one  case,  in 
which  the  bleeding  occurred  on  the  nineteenth  day. 
( Scarpa , On  Aneurism,  p.  14.  ed.  2.)  On  the 
, whole,  I am  disposed  to  believe,  that  when  this 
method  has  been  executed  precisely  according  to 
Abernethy’s  directions,  it  has  not  often  failed  ; and 
I am  acquainted  with  only  one  case  in  London,  in 
which  it  was  followed  by  secondary  hemorrhage. 
However,  in  the  year  1807,  Mr.  Norman  of  Bath, 
tied  the  femoral  artery  with  two  ligatures,  and 
divided  the  vessel  between  them  ; the  upper  liga- 
ture came  away  on  the  sixteenth  day  after  the 
operation  ; the  lower  one  on  the  fifteenth  ; and 
the  following  day  a profuse  hemorrhage  came  on, 
the  patient  losing  a pound  of  blood.  Pressure 
with  a compress  and  wet  bandage  was  continued 
for  some  time,  and  the  wound  healed.  (See  Med. 
Chir.  Trans.,  vol.  x.  p.  123.)  This  is  the  only 
case  of  secondary  hemorrhage,  which  Mr.  Norman 
has  met  with  after  operating  for  aneurisms. 

Scarpa  very  properly  remarks,  that  the  applica- 
tion of  two  ligatures,  and  dividing  the  artery  in 
the  interspace,  can  never  be  an  eligible  mode, 
where  the  smallness  of  the  space,  the  depth  of  the 
artery,  and  the  importance  of  the  surrounding 
parts  do  not  permit  the  vessel  to  be  separated  and 
insulated  to  such  an  extent  as  is  required  for 
dividing  it,  with  a probability  of  the  division  of 
it  being  sufficiently  distant  from  the  two  ligatures. 
Such,  for  example,  are  the  cases  of  ligature  of  the 
carotid  in  the  vicinity  of  the  sternum  ; of  the  iliac 
above  Poupert’s  ligament  ; of  the  internal  iliac, 
a little  below  its  origin  from  the  common  iliac  ; of 
the  axillary  artery  between  the  point  of  the  coracoid 
process  and  the  acromial  portion  of  the  clavicle  ; 
or  of  the  subclavian  in  its  passage  between  the 
scaleni  muscles.  Scarpa  then  comments  on  the 
difficulty,  and  even  impossibility,  of  taking  up  the 
end  of  the  truncated  artery  again  in  many  situ- 
ations, were  hemorrhage  to  ensue  ; and  he  joins  Mr. 
Hodgson  in  thinking  the  advantages  of  the  method, 
even  where  it  is  practicable,  by  no  means  demon- 
strated. Nay,  he  goes  further  ; for  he  agrees  with 
Heister,  Callisen,  and  Richter  in  setting  it  down 
as  worse  than  useless,  on  account  of  the  portion  of 
the  artery  between  the  ligatures  being  converted 
into  a dead  and  putrid  substance,  which  rests  upon 
the  bottom  of  the  wound,  from  which  it  cannot  be 
removed,  until  the  two  ligatures  are  separated. 
Here,  deeply  impressed  with  the  truth  of  principles, 
which  perhaps  he  has  rather  lost  sight  of  in  speak- 
ing of  his  own  particular  method,  he  comments  on 
the  little  probability  of  the  wound  uniting,  under 
the  disadvantage  of  two  ligatures  hanging  out  of  it, 
and  of  sloughs  at  its  bottom.  He  argues  correctly, 
that  the  laying  bare,  and  insulating  a large  portion 
of  artery,  would  often  be  objectionable  on.  the 
ground,  that  it  could  not  be  done  without  the  sur- 
geon being  obliged  to  apply  the  principal  ligature 
too  near  the  origin  of  a large  lateral  branch  ; as 
would  happen  in  a case  of  inguinal  aneurism, 
situated  an  inch  and  a quarter  below  the  origin  of 
the  profunda.  Thus,  a coagulum  could  not  be 


formed,  and  the  artery  would  be  in  danger  of  not- 
being  closed.  On  the  contrary,  by  employing 
only  a single  ligature,  at  an  inch  and  a quartet 
below  the  origin  of  the  profunda,  the  operation 
would  be  simple  and  successful.  ( Scarpa , On  Aneu- 
rism, p.  19 — 21.  ed.  2.) 

The  above  considerations  would  certainly  lead 
me  to  avoid  the  practice  of  detaching  an  artery 
from  its  surrounding  connections  any  more  than 
is  absolutely  necessary  for  the  conveyance  of  a 
single  ligature  under  it ; but  I fully  concur  with 
Sir  Astley  Cooper,  in  the  prudence  of  using  two 
ligatures,  and  applying  them  in  the  way  recom- 
mended by  Mr.  Abernethy,  whenever  the  artery 
has  been  extensively  separated  from  its  sheath  in 
the  operation. 

The  frequent  occurrence  of  accidents  after  the 
introduction  of  Mr,  Hunter’s  operation  might 
have  been  ascribed  to  more  probable  causes  than 
the  condition  of  an  undivided  artery,  upon  which 
the  ligature  was  applied.  The  employment  of 
numerous  ligatures  gradually  tightened,  or  the 
introduction  of  extraneous  bodies  into  the  wound, 
were  alone  sufficient  to  produce  ulceration  of  tl'f- 
artery : and  such  practices  were  adopted  in  most 
of  the  cases,  in  which  secondary  hemorrhage  took 
place. 

After  the  reasons,  which  have  been  speeffied 
against  the  plan  of  tying  the  artery  with  two  liga- 
tures, and  dividing  it  in  the  interspace,  it  may  ap- 
pear superfluous  to  notice  a modification  of  this 
practice,  intended  as  a security  against  the  slipping 
of  the  ligature.  But,  as  the  proposal  has  had  the 
approbation  of  some  men  of  eminence,  the  subject 
may  still  be  worthy  of  notice. 

Sir  Astley  Cooper  published  a case  of  popliteal 
aneurism,  in  which  the  femoral  artery  had  been  tied 
with  two  ligatures,  as  firmly  as  could  be  done 
without  risk  of  cutting  it  through.  “ But  (says 
he)  as  I was  proceeding  to  dress  the  wound,  I saw 
a stream  of  blood  issuing  from  the  artery,  and 
when  the  blood  was  sponged  away,  one  of  the 
ligatures  was  found  detached  from  the  vessel. 
Soon  after,  the  other  was  also  forced  off  ; and 
thus  the  divided  femoral  artery  was  left  without  as 
ligature,  and  unless  immediate  assistance  had  been 
offered  him,  the  patient  must  have  perished  from 
hemorrhage.”  The  same  kind  of  accident  occurred 
in  Mr.  Cline’s  practice.  Tor  the  prevention  of  it. 
Sir  Astley  at  first  tried  the  method  of  conveying 
the  ligatures,  by  means  of  two  blunt  needles, 
under  the  artery,  an  inch  asunder,  and  close  to  the 
coats  of  the  vessel,  excluding  the  vein  and  nerve, 
but  passing  the  threads  through  the  cellular  mem- 
brane surrounding  the  artery.  When  these  were 
tied,  and  the  artery  had  been  divided  between 
them,  the  ligatures  were  prevented  from  slipping 
by  the  cellular  membrane  through  which  they 
passed.  Afterwards,  however,  he  tried  a different 
mode  of  securing  the  ligature,  suggested  to  him  by 
Mr.  H.  Cline.  “An  incision  being  made  on  the 
middle  of  the  inner  part  of  the  thigh,  and  the 
femoral  artery  exposed,  the  artery  was  separated 
from  the  vein  and  nerve,  and  all  the  surrounding: 
parts,  to  the  extent  of  an  inch;  an  eye-probe, 
armed  with  a double  ligature,  having  a curved 
ne'edle  at  each  end,  was  conveyed  under  the 
artery,  and  the  probe  cut  away.  The  ligature 
nearest  the  groin  was  first  tied  ; the  other  was- 
separated  an  inch  from  the  first,  and  also  tied. 

| Then  the  needles  were  passed  through  the  coats- 
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of  the  artery,  close  to  the  ligatures  between  them, 
and  the  ends  of  each  thread  were  again  tied  over 
the  knots  made  in  fastening  the  first  circular  ap- 
plication of  the  ligatures.  Thus,  a barrier  was 
formed,  beyond  which  the  ligature  could  not 
pass.”  This  operation  was  successful.  (Med. 
and  Phys.  Journ . vol.  viii.)  A similar  proposal 
appears  to  have  been  mentioned  by  Dionis,  and 
some  subsequent  writers,  especially  by  Richter, 
in  the  13th  chapter  of  his  Anfmgsgriinde  der 
Wu ndar zneykunst,  b.  i.  ed.  3.  1799. 

Where  ligatures  slip  off  directly  after  their  ap- 
plication, I conclude  that  the  arteries  either  can- 
not have  been  tied  with  sufficient  tightness,  or 
else  that  the  noose  becomes  slack,  from  causes 
which  will  be  understood  by  considering  what  is 
said  on  this  matter  in  the  article  Hemorrhage. 

, The  inner  coats  of  the  artery,  we  know  from  the 
experiments  of  Dr.  Jones,  ought  to  be  cut  through 
when  the  artery  is  properly  tied,  because  the  cir- 
cumstance is  always  useful  in  promoting  the  effu- 
sion of  lymph  within  the  vessel,  and  the  process  of 
obliteration  by  the  adhesive  inflammation  : it  may 
also  be  advantageous  in  keeping  the  ligature  from 
slipping. 

The  preceding  method  is  so  contrary  to  the 
grand  principle  of  always  avoiding  the  detach- 
ment of  the  artery  from  its  surrounding  connec- 
tions, and  is  so  inconsistent  with  the  wise  maxim 
of  completing  the  operation  with  as  little  disturb- 
ance of  the  vessel  as  possible,  that  it  is  not  sur- 
prising that  it  should  have  met  with  oniy  a small 
number  of  followers.  In  fact,  it  is  not  only  liable 
to  every  objection  which  can  be  urged  against  the 
double  ligature  and  division  of  the  artery,  as 
formerly  proposed  by  Celsus,  and  a few  of  the 
moderns,  but,  on  account  of  its  greater  tedious- 
ness, more  extensive  separation  and  destruction  of 
the  vessel,  and  other  reasons,  is  still  less  worthy  of 
imitation. 

With  respect  to  ligatures  of  reserve,  the  inter- 
position of  agaric,  cork,  and  other  hard  substances 
between  the  knot  and  the  artery,  these  contrivances 
are  now  so  fully  rejected  by  all  good  surgeons, for 
reasons  which  will  be  quite  intelligible  after  the 
perusal  of  another  part  of  this  work  (see  He- 
morrhage), that  I shall  not  at  present  detain  the 
reader  with  animadversions  on  their  danger.  As 
for  several  kinds  of  metallic  compressors  intended 
to  be  applied  to  the  exposed  artery,  for  the  pur- 
pose of  rendering  it  impervious,  they  are  inven- 
tions which  have  been  made  and  extolled  by 
some  surgeons  of  high  repute,  whose  names 
would  give  importance  even  to  a less  meritorious 
proposition. 

Dubois  conceived  that  hemorrhage  might 
sometimes  proceed  from  the  circumstance  of  a 
ligature  making  its  way  too  fast  through  the  ar- 
tery. He  thought,  also,  that  the  sudden  stop- 
page of  the  current  of  blood  by  a tight  ligature 
might  bring  on  gangrene  of  the  limb,  particularly 
when  the  aneurism  was  not  of  long  standing,  so 
that  the  collateral  branches  had  not  had  time  to 
enlarge.  Dubois,  therefore,  proposed,  a method 
of  gradually  stopping  the  flow  of  blood  through 
the  artery  ; and  by  this  ingenious  imitation  of  the 
process  of  nature,  to  promote  the  gradual  dilata- 
tion of  the  collateral  arteries,  and  obviate  all  risk 
of  gangrene  in  the  lower  part  of  the  limb.  This 
gentleman  put  his  plan  in  execution,  and  two  in- 
stances of  success  are  recorded.  The  cases  were 


popliteal  aneurisms.  A ligature  was  passed  under 
the  artery  in  the  manner  of  Hunter ; its  two  ends 
were  then  put  through  an  instrument  called  a 
serre-nceud,  with  which  the  compression  was  gra- 
dually increased.  It  is  stated,  that,  in  one  of 
these  cases,  the  plan  made  the  artery  inflame  and 
become  impervious,  in  the  course  of  the  first 
night,  so  that  on  the  following  day  the  throbbing 
of  the  tumour  had  ceased.  { Richer  and,  IV  osogr. 
Chir.  t.  iv.  p.  109.  edit.  4.)  Here,  however,  it. 
is  to  be  suspected,  that  the  pressure  of  the  ap- 
paratus was  greater  than  was  calculated;  and 
that  the  stoppage  of  the  pulsation  was  more  owing 
either  to  this  cause,  or  to  the  coagulation  of  the 
blood,  in  the  sac  and  adjoining  portion  of  the  ar- 
tery, than  to  the  process  of  obliteration,  which 
could  hardly  have  been  so  rapidly  accomplished. 

Assalini’s  compressor  is  an  instrument,  calcu- 
lated, as  its  inventor  states,  to  produce  an  obli- 
teration of  the  trunks  of  arteries,  without  dividing 
or  injuring  their  coats.  It  is  nothing  more  than 
a small  pair  of  silver  forceps,  the  blades  of  which 
are  broad  and  flat  at  their  extremities,  between 
which  the  artery  is  compressed.  A spring,  com- 
posed of  a piece  of  elastic  steel,  is  attached  to  the 
inside  of  one  of  the  handles,  and,  by  pressing 
against  the  opposite  handle,  retains  the  flat  ends 
of  the  blades  in  contact.  This  spring  is  intended 
to  be  very  weak  in  its  operation ; but,  by  means 
of  a screw  which  passes  through  the  handles,  the 
pressure  admits  of  being  regulated  and  increased 
at  the  option  of  the  surgeon. 

A representation  of  Assalini’s  compressor  may 
be  seen  in  his  Manuale  di  Chirurgia,  parte  primd, 
p.  113.  In  the  same  book,  or  in  my  friend 
Mr.  Hodgson’s  valuable  Treatise  on  the  Diseases 
of  Arteries  and  Veins,  which  every  practical  sur- 
geon ought  to  possess,  a case  may  be  perused, 
in  which  this  instrument  was  successfully  em- 
ployed by  Professor  Monteggia,  and  withdrawn 
entirely,  as  early  as  sixty  hours  after  its  applica- 
tion. This  last  distinguished  surgeon  also  used  the 
compressor  in  an  example,  in  which  the  femoral 
artery  was  wounded,  and  bled  in  an  alarming  de- 
gree. After  forty  hours,  the  pressure  was  lessened  ; 
and,  in  four  hours  more,  as  not  a drop  of  blood 
issued  from  the  vessel,  and  there  seemed  to  be  no 
good  in  leaving  an  extraneous  body  in  the  wound 
any  longer,  the  instrument  was  taken  out  altoge- 
ther. (See  Assalini’s  Manuale  di  Chirurgia 

P.  n°.) 

When  Assalini  was  in  England,  he  acquainted 
Mr.  Hodgson,  that  in  two  cases  of  popliteal  aneu- 
rism, in  which  he  had  himselfemployed  this  means 
of  obliterating  the  femoral  artery,  the  instrument 
was  removed  at  the  expiration  of  twenty-four 
hours  ; no  pulsation  returned  in  the  tumours  ; and 
the  patients  were  speedily  cured. 

With  respect  to  the  particular  merit  of  this 
invention,  it  certainly  possesses  the  recommend- 
ation of  ingenuity  ; but  it  operates  much  in  the 
same  manner  as  several  other  mechanical  con- 
trivances of  the  serre-nceud  of  Dessault,  the  presse- 
artere  of  Deschamps,  that  of  Mr.  Crampton  (see 
Med.  Chir.  Trans,  vol.  vii. ),  the  pincers  of  Baron 
Percy,  &c.  If  there  be  a real  advantage  in  the 
division  of  the  internal  coats  of  an  artery  by  the 
ligature,  as  the  experiments  of  Jones  seem  to 
prove,  and  as  many  of  the  best  surgeons  in  this 
country  inculcate  (see  Hemorrhage  and  Liga- 
ture) then  the  compressor  cannot  be  an  eligible 
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means  of  obliterating  an  artery.  It  may  be  said, 
however,  that  experience  has  proved  its  efficacy ; 
but,  let  it  be  recollected  that  almost  every  me- 
thod of  operating  upon  aneurisms  has  sometimes 
answered.  Further  experience  is  requisite  to  de- 
termine whether  Assalini’s  compressor  would  suc- 
ceed as  often  as,  or  more  frequently  than,  the 
scientific  application  of  the  right  kind  of  ligatures 
(see  Ligature),  which  may  perhaps  seem  slower 
in  their  effect,  only  because  they  are  not  in  ge- 
neral removed  as  early  as  Assalini’s  instrument. 
In  fact,  the  experiments  of  Mr.  Travers  have 
now  proved,  that  the  ligature  is  the  quickest  in  its 
operation.  (See  Med.  Chir.  Trans,  vol.  vi.  p.  643., 
&c.) 

In  1816,  someingenious  observations  were  pub- 
lished by  Mr.  Crampton,  on  the  effects  of  the 
ligature  and  of  compression  in  obliterating  arteries. 
The  purport  of  his  remarks  is  to  prove,  like  the 
later  observations  of  Scarpa : 1st,  That  the  ob- 
literation of  an  artery  can  very  certainly  be  ef- 
fected, independently  of  the  rupture  or  division  of 
any  of  its  coats  ; 2dly,  That  this  operation  of  the 
ligature,  so  far  from  being  essential  to  the  process, 
not  unfrequently  defeats  it.  (See  Med.  Chir. 
Trans,  vol.  vii.  p.  344,  345.) 

With  respect  to  the  first  of  these  assertions,  I 
presume,  that  all  practical  surgeons  have  known 
and  admitted  it,  especially  if  the  words  very  cer- 
tainly be  left  out.  Every  system  of  surgery,  for 
half  a century  past,  has  recorded  the  occasional 
cure  of  aneurism  by  different  modes  of  compres- 
sion, by  which  the  adhesive  inflammation  is  ex- 
cited in  the  artery,  or  the  coagulation  of  the  blood 
in  the  aneurismal  sac  brought  about.  As,  how- 
ever, the  most  experienced  surgeons  have  found 
the  method  less  certain  than  the  use  of  the  liga- 
ture, it  is  not  represented,  by  any  modern  writers, 
as  deserving  equal  confidence ; though  they  are 
circumstances  in  which  simple  pressure  may  be 
sometimes  tried,  with  the  hope  of  doing  away  all 
occasion  for  an  operation.  The  cases,  however, 
in  which  compression  is  applied  directly  to  the 
artery  itself  by  means  of  ligatures,  with  the  in- 
tervention of  other  substances,  as  advised  by 
Scarpa,  &c.,  or  by  various  contrivances,  like  those 
of  the  serre-noeud,  the  presse-artere,  and  Assalini’s 
forceps,  all  require  the  exposure  of  the  artery  ; 
and  if  commendable,  therefore,  cannot  be  so  on 
the  principle  of  saving  the  patient  the  pain  of  an 
operation,  but  because  they  are  more  effectual 
than  the  employment  of  the  ligature.  This 
last  point  remains  to  be  proved.  From  the  com- 
paratively small  number  of  instances,  in  which 
the  preceding  modes  of  compression  have  been 
practised,  several  examples  of  failure  might  be 
quoted. 

With  regard  to  Mr.  Crampton’s  second  as- 
sertion, that  the  division  of  the  inner  coats  of 
the  vessel,  so  far  from  being  essential  to  the  pro- 
cess of  obliteration,  not  unfrequently  defeats  it,  I 
think  the  last  part  of  the  observation  is  altogether 
unproved.  We  must  admit,  that  the  division  of 
the  inner  coats  is  not  essential,  because  arteries 
sometimes  become  obliterated  under  a variety  of 
circumstances  in  which  such  division  is  not 
made  ; but  still,  the  great  question  remains,  whe- 
ther it  renders  the  process  more  certain.  Mr. 
Crampton  founds  his  conclusions,  that  it  not  un- 
frequently prevents  the  obliteration,  and  gives 
rise  to  secondary  hemorrhage,  upon  a few  very 


uncommon  cases  in  which  aneurismal  swellings 
have  taken  place  above  the  ligature.  (See  War- 
ner’s Case,  p.  119.  of  this  Dictionary.')  Here  Mr. 
Crampton  presumes  that  the  occurrence  happened 
from  the  division  of  the  inner  coats  of  the  artery, 
though  Warner  himself  suspected,  with  more  pro- 
bability, that  it  proceeded  from  a diseased  state  of 
the  vessel.  Besides,  this  event,  be  it  produced  in 
whatever  manner  it.  may,  is  so  rare,  that  I only 
know  of  three  examples  of  it  on  record,  and  have 
never  known  it  occur  during  the  many  years  that 
I have  been  in  the  constant  habit  of  seeing  nu- 
merous operations  performed.  In  Warner’s  time, 
also,  the  ligatures  used  were  so  thick,  that  they 
must  have  been  more  likely  just  to  press  the  sides 
of  the  artery  together,  like  Mr.  Crampton’s  presse- 
artdre,  than  effect  a complete  division  of  the 
inner  coats  of  the  vessel,  as  is  accomplished  by 
the  small  ligatures  in  modern  use. 

Those  metallic  instruments,  intended  to  be  ap- 
plied directly  to  an  exposed  artery,  for  the  pur- 
pose of  obliterating  it  by  compression,  are  liable 
as  Scarpa  remarks,  to  all  the  inconveniences 
which  are  inseparable  from  the  presence  of  hard 
bodies,  introduced  and  kept  for  several  days  in 
the  bottom  of  a wound  ; especially  when  this  is 
recent,  in  which  case  they  cannot  be  retained  in 
a proper  direction  without  difficulty,  or  exactly  at 
such  a depth  as  will  not  be  attended  with  hurtful 
pressure  upon  the  wound  itself,  and  important 
parts  in  its  vicinity.  And,  with  regard  to  the 
forceps  of  Assalini,  Monteggia  has  observed,  “ If 
the  obliteration  of  the  artery  is  retarded,  the  for- 
ceps equally  divides  the  artery  by  causing  the  death 
of  the  included  portion.  1 also  saw,  in  one  case, 
the  extremity  of  the  instrument  resting  at  the 
bottom  of  the  wound  on  the  subjacent  femoral  vein , 
rupture  its  anterior  half  also,  although  we  were 
sure  it  had  not  been  included  by  it.”  (Instituz  di 
Chir.  ed.  2.  t.  ii.)  And,  although  Cumano,  in  a 
case  of  popliteal  aneurism,  obtained,  on  the  fourth 
day,  the  closure  of  the  femoral  artery,  by  means 
of  Assalini’s  forceps,  he  does  not  conceal  that  the 
cure  of  the  wound  was  rather  difficult ; and,  in 
comparing  the  ligature  with  the  forceps,  he  adds 
his  belief,  that  if  an  equal  result  is  derived  from 
both,  the  preference  will  be  given  to  the  ligature, 
unless  the  other  instrument  be  brought  to  such 
perfection  that  the  inconveniences  will  be  re- 
moved from  which  he  found  it  not  exempt, 
though  the  operation  succeeded.  ( Annali  di  Med. 
del  Dottore  Omodei,  Settembre,  1807,  p.  309. ; and 
Scarpa,  On  Aneurism,  p.  45.  ed.2.)  Some  experi- 
ments were  a few  years  ago  instituted  by  Mr. 
Travers,  in  order  to  determine  the  merit  of  Assa- 
lini’s forceps,  compared  with  the  ligature  ; and  his 
conclusions  from  the  facts  elucidated  in  the  investi- 
gation is,  that  the  ligature  is  a more  powerful 
means  of  effecting  the  obliteration  of  the  tube  of 
an  artery.  (See  Med.  Chir.  Trans,  vol.  vi.  p.  643. 
&c.) 

The  substance  called  silkworm  gut,  used  by 
anglers,  was  proposed  to  the  profession  for  se- 
curing arteries,  in  the  year  1818.  ( See  Experi- 

ments in  favour  of  a new  Substance  for  tying  Arte- 
ries, and  for  Suture,  by  Joseph  M‘ Sweeny,  M.  D. 
in  the  Edinburgh  Medical  and  Surgical  Journal, 
vol.  xiv.  p.  597.)  It  is  described  as  round,  smooth, 
amazingly  strong,  only  as  thick  as  horse-hair,  thus 
adapted  for  cutting  the  internal  coat  of  an  artery  ; 
and  it  admits  of  being  firmly  knotted  when  moist- 
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ened.  In  all  the  experiments  where  it  was  used,  the 
wound  healed  kindly  over  it,  and  on  killing  the  ani- 
mal it  was  found  unchanged.  In  the  year  1826,  Mr. 
Fielding  drew  the  attention  of  surgeons  to  the  sub- 
ject of  silkworm  gut,  not  aware  of  Dr.  M'Sweeny’s 
experiments.  This  substance  was  employed  for  se- 
curing arteries,  in  various  operations,  with  com- 
plete success  ; the  wounds  healed  quickly  over  it. 
Mr.  Fielding  has  the  merit  of  having  first  used  it 
successfully  in  operations  on  the  human  body. 
(See  Trans,  of  the  Medico-  Chirurgical  Society  of 
Edinburgh,  vol.ii.  p.  340.) 

A few  years  ago,  Mr.  Lawrence  extended  to 
operations  for  aneurism,  the  method  of  tying  the 
artery  with  a small  firm  silk  ligature,  the  whole  of 
which  is  iuimediately  afterwards  cut  off,  with  the 
exception  of  the  noose  and  knot,  and  an  endeavour 
( then  made  to  heal  the  wound  by  the  first  intention. 
In  a case  of  popliteal  aneurism,  Mr.  Carwardine, 
late  of  Thaxted,  tied  the  femoral  artery  in  this 
manner,  and  the  wound  united  entirely  by  the  first 
intention,  not  a particle  of  pus  having  been 
formed  at  any  time ; and  the  part  continued  per- 
fectly sound  at  the  distance  of  some  months  from 
the  operation.  On  the  29th  of  March,  1817,  I 
saw  Mr.  Lawrence  try  the  practice  in  a similar 
case  : witli  the  exception  of  the  integuments,  the 
wound  united  by  adhesion.  However,  it  conti- 
nued to  discharge  a small  quantity  of  matter  till 
the  end  of  May,  when  the  ligature  came  away, 
and  it  healed  firmly.  In  an  aneurism  of  the  bra- 
chial artery,  Mr.  R.  Watson  of  Stourport,  Wor- 
cestershire, tied  that  vessel  and  cut  off  the  ends  of 
the  ligature,  as  proposed  by  Mr.  Lawrence.  The 
operation  was  done  on  the  2d  of  March,  and  the 
wound  was  quite  healed  by  the  10th  of  April. 
On  the  3d  of  May,  a small  tubercle  which  had 
been  felt  under  the  skin  in  the  centre  of  the 
cicatrix,  appeared  above  the  skin,  and  proved  to 
be  the  knot  of  the  ligature.  There  was  no  in- 
flammation, nor  discharge;  but  the  ring  of  the 
ligature  was  firmly  impacted  in  the  centre  of  the 
cicatrix.  In  about  a week  from  this  time,  the 
whole  of  it  was  expelled.  In  another  case,  where 
Mr.  Hodgson  tied  the  ulnar  artery,  and  cut  off 
the  ends  of  the  small  ligature,  tire  skin  healed 
over  the  vessel,  but  a firm  almost  cartilaginous 
knot  gradually  formed,  from  the  centre  of  which 
the  bit  of  ligature  was  extracted  five  or  six  months 
afterwards  by  a small  puncture.  (For  additional 
observations,  see  Med.  Chir.  Trans,  vol.  viii.  p.  490. 
&c.). 

Although  Mr.  Carwardine’s  case  is  a strong 
one  in  favour  of  this  method,  I apprehend  that, 
on  the  whole,  the  cures  on  record  thus  effected 
cannot  be  said  to  have  been  completed  sooner 
than  others  generally  have  been,  in  which  one 
end  of  the  small  circular  ligature  was  left  for  the 
removal  of  the  noose.  Thus,  in  two  cases,  where 
the  practice  was  tried  by  Mi.  Norman  of  Bath, 
the  results  were  by  no  means  encouraging.  In  one 
of  these  instances,  a part  of  the  wound  appeared 
to  have  united  by  the  first  intention,  but  matter 
afterwards  formed,  and  it  was  a considerable  time 
before  the  ulcer  healed.  The  ligature  w'as  never 
seen  to  come  away  ; but  from  the  circumstance  of 
the  suppuration,  Mr.  Norman  apprehends  that  it 
must  have  been  voided.  In  a second  example, 
the  attempt  to  procure  a permanent  adhesion  of 
the  parts  over  the  ligature  did  not  succeed  ; a 
long  and  troublesome  suppuration  ensued,  and  the 
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wound  was  not  healed  till  the  latter  end  of  April, 
though  the  operation  was  done  on  the  7th  of  March. 
( Norman , in  Med.  Chir.  Trans,  vol.  x.  p.  120, 
121.)  As  catgut,  however,  was  employed  for 
the  ligatures  in  these  two  operations,  I do  not 
know  that  it  is  fair  to  consider  the  method  exactly 
like  that  recommended  by  Mr.  Lawrence,  who 
particularly  directs  very  small  ligatures  of  dentist’s 
silk  to  be  used.  But,  besides  the  different  mate- 
rial employed,  we  are  left  uninformed  of  the  thick- 
ness of  the  catgut ; and,  in  this  respect,  also,  there 
would  probably  be  no  greater  similarity  between 
the  ligatures  of  these  gentlemen,  than  there  was  in 
regard  to  the  substances  of  which  such  ligatures 
were  made.  In  favour  of  catgut  as  a ligature, 
when  the  ends  of  it  are  to  be  cut  off,  a case  pub- 
lished by  Sir  Astley  Cooper,  deserves  particular 
notice.  The  wound  was  found  completely  united 
on  the  fourth  day  after  the  operation,  notwith- 
standing the  patient  was  eighty  years  of  age.  The 
catgut,  previously  to  its  application,  was  softened 
in  warm  water.  The  recovery  was  complete  ; a 
fact,  strongly  proving  the  propriety  of  not  reject- 
ing an  operation  on  account  of  age,  if  no  other 
objection  exists.  (See  Surgical  Essays,  parti 
p.  126.)  Sir  Astley  afterwards  renounced  both 
the  use  of  catgut  ligatures,  and  the  plan  of  cut- 
ting off  both  ends  of  each  ligature.  With  respect 
also  to  silk  ligatures,  it  seems  that  little  abscesses 
and  hard  knots  occur  even  after  their  use  in  this 
manner,  and  these  inconveniences  have  deterred 
surgeons  generally  from  adopting  the  innovation. 
M.  Manec  tried  the  plan  with  ligatures  composed 
of  various  animal  substances,  silk,  catgut,  filaments 
of  nerves,  tendons,  &e.;  and  the  result  was,  that 
the  wound  was  never  healed  by  adhesion  over  the 
extraneous  substance,  without  abscesses  afterwards 
forming  for  its  discharge.  Dupuytren  observed 
the  same  thing.  Lisfranc  was  a witness  of  two 
cases,  in  which  the  ligature  was  not  absorbed,  and 
severe  consequences  ensued.  (Be  V Obliteration 
des  Arteres,  p.  55.)  Some  American  surgeons, 
and  especially  Drs.  Physic  and  Levert  tied  the 
artery  with  lead,  gold,  silver,  or  platina  wire,  and 
then  cut  off  the  ends  of  such  ligature.  They 
were  led  to  adopt  this  plan  by  the  consideration  of 
the  little  irritation  sometimes  resulting  from  the 
presence  of  a metallic  substance  in  the  textures  of 
the  body,  as  illustrated  in  gunshot  wounds.  In  ex- 
periments on  animals,  the  artery  was  obliterated 
by  the  metallic  wire,  the  part  of  which,  left  in  the 
wound,  became  inclosed  in  a kind  of  little  cyst, 
where  it  remained  without  inconvenience.  It  does 
not  appear  that  the  practice  was  ever  tried  on 
the  human  subject.  However,  I join  Lisfranc 
in  the  belief,  that  if  it  were  tried,  it  would  be 
found  liable  to  the  objections  urged  against  silk 
and  catgut  ligatures  used  in  this  way.  (2)e 
/’ Obliteration  des  Arteres,  p.  57.)  Be  it  recol- 
lected, also,  that  a bullet,  or  other  metallic  body, 
only  occasionally  lies  in  parts  without  causing 
inconvenience  : much  more  frequently  it  tends 
to  make  its  way  outward,  and  bring  on  suppu- 
ration and  ulceration.  I coincide,  then,  with  M 
Lisfranc,  and  the  great  body  of  English  and 
French  surgeons,  that,  as  the  plan  of  removing  both 
ends  of  the  ligature  brings  no  advantage  to  counter- 
balance its  inconveniences,  it  should  be  relin- 
quished, and  the  preference  given  to  the  method 
of  cutting  off  only  one  end,  and  leaving  the  other 
hanging  out  of  the  wound.  (Op.  cit.  p.  58.) 
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In  casesof  aneurism,  a single  small  ligature,  com- 
posed of  dentist’s  silk,  common  silk,  thread,  inkle 
or  twine,  is  now  usually  preferred  by  the  majority 
of  surgeons  in  England  ; but,  as  the  right  qualities 
of  ligatures  are  elsewhere  considered  (see  Hemor- 
rhage and  Ligature),  I need  not  here  dwell  upon 
the  subject.  It  is  not  meant  to  assert,  that  the  use 
of  a single  ligature  is  never  followed  by  secondary 
hemorrhage;  for  this  would  be  untrue.  The  acci- 
dent, I believe,  will  sometimes  happen  after  this 
or  any  other  mode,  under  certain  circumstances, 
and  in  unfavourable  subjects.  A fact  of  this  kind 
we  find  recorded,  which  happened  in  the  practice 
of  a truly  eminent  and  experienced  surgeon  (see 
A.  Burns,  On  diseases  of  the  Heart,  p.230.)  ; but, 
it  appears  to  me,  that,  cwteris  paribus,  a single 
small  ligature,  applied  with  as  little  disturbance 
and  detachment  of  the  artery  as  possible,  will  be 
more  rarely  followed  by  secondary  hemorrhage, 
abscesses,  sinuses,  &c.,  than  any  other  known 
method.  Thus,  in  the  several  cases,  reported  by 
Mr.  Norman,  the  single  ligature  was  never  fol- 
lowed by  any  of  those  inconveniences  which,  he 
justly  thinks,  will  be  rarer  after  this  practice  than 
any  other,  “if  the  artery  be  not  removed  from 
its  situation,  or  more  detached,  than  the  ligature 
separates  it.”  (See  Med.  Chir.  Trans,  vol.x.  p.  123.) 

I have  already  insisted  on  the  importance  of 
tying  a sound  portion  t>f  the  artery.  Even  a di- 
latation of  it,  unattended  with  calcareous  or  athero- 
matous depositions,  is  unfavourable  to  the  success 
of  the  ligature.  M.  Lisfranc,  in  one  instance  of 
carotid  aneurism,  had  only  room  for  a ligature  on 
a dilated  portion  of  the  common  carotid,  between 
the  aneurism  and  the  sternum  : in  a few  days  the 
artery  gave  way  below  the  ligature,  which  had  not 
quitted  its  place.  (See  Lisfranc,  de  V Obliteration 
des  Arteres,  p.  65.) 

Before  entering  into  the  consideration  of  par- 
ticular aneurisms,  I wish  to  mention  a few  other 
circumstances,  worthy  the  attention  of  every  prac- 
tical surgeon.  The  first  is,  the  partial  entrance  of 
blood  into  the  aneurismal  sac,  after  the  artery  has 
been  tied  at  some  distance  from  the  tumour.  This 
fact  was  first  particularly  pointed  out,  and  its 
reasons  explained  by  SirE.  Home,  who  published 
three  examples  of  its  occurrence.  (See  Trans. for 
the  Improvement  of  Med.  and  Chir.  Knowledge 
vol.i.  p.  173.  and  vol.ii.  p. 239.)  But  I believe 
that  it  had  never  been  considered  with  due  atten- 
tion, until  Mr.  Hodgson  made  it  one  of  the  sub- 
jects of  his  reflections  in  his  valuable  treatise. 

“ When  an  artery  is  tied  close  to  an  aneurismal 
sac,  the  ingress  of  blood  into  the  latter  is  in  most 
instances  prevented  ; the  coagulum,  which  it  con- 
tains, is  absorbed,  and  the  membranes  of  which  the 
sac  is  composed,  gradually  contract,  until  its  ca- 
vity is  permanently  obliterated.  But,  when  the 
artery  is  tied  at  a distance  from  the  disease,  the 
ingress  of  blood  into  the  latter  is  not  altogether 
prevented  ; for,  the  anastomosing  branches,  which 
open  into  the  trunk,  below  the  seat  of  the  ligature, 
convey  a stream,  which  passes  through  the  aneu- 
rism. The  impulse  of  this  current,  however,  is  so 
trifling,  that  the  enlargement  of  the  sac  not  only 
ceases,  but  the  deposition  of  coagulum  in  it  in- 
creases, in  consequence  of  the  languid  state  of  the 
circulation.  The  coagulum  accumulates,  until  the 
cavity  of  the  sac,  and  the  mouth  of  the  artery 
leading  into  it,  are  obliterated,” &c.  (S ee  Hodgson, 
On  the  Diseases  of  Arteries,  p.  266.) 


This  fact,  which  is  of  great  importance,  both  in 
a practical  and  pathological  point  of  view,  is 
proved  (says  this  gentleman),  1st,  by  the  occa- 
sional recurrence  of  pulsation  in  the  tumour  after 
the  operation  ; 2dly,  by  cases  in  which  the  cavity 
of  the  sac  has  been  exposed,  and  hemorrhage  has 
been  the  consequence  ; and,  3dly,  by  dissection, 
in  which  it  has  been  found,  that  the  cavity  of 
the  aneurism,  as  well  as  that  of  the  artery,  from 
which  it  originated,  was  pervious,  from  the  part 
which  was  obliterated  by  the  direct  operation 
of  the  ligature.  For  a detail  of  the  facts,  rela- 
tive to  this  interesting  point,  the  reader  is  re- 
ferred to  Hodgson’s  valuable  publication  (p.  267. 
et  seq.). 

Some  very  uncommon  instances  are  recorded, 
in  which  the  return  or  continuance  of  pulsation  in 
the  tumour  is  said  to  have  prevented  the  cure  ; 
the  aneurismal  sac  having  begun  to  enlarge  again. 
The  two  cases  of  this  kind,  however,  which  hap- 
pened in  the  practice  of  Pott  and  Guerin  (Trans, 
of  a Soc.  for  the  Impr.  of  Med.  and  Chir.  Know. 
vol.  i.  p.  172.;  and  Journ.  de  la  Soc.  de  Santa 
No.  3.  p.  197.), cannot  be  well  depended  upon,  asit 
may  be  doubted  whether  the  artery  was  really  tied. 
Some  better  established  facts,  relating  to  this  part 
of  the  subject,  have  been  very  recently  published. 
One  is  a case  by  Dr.  Monteath,  jun.  of  Glasgow, 
which  is  very  remarkable ; as  the  disease,  viz.  a 
popliteal  aneurism,  recurred  nine  months  after  the 
femoral  artery  had  been  unequivocally  tied  in  the 
upper  third  of  the  thigh.  On  the  27th  of  February, 
1819,  this  gentleman  performed  the  operation, 
using  a single  ligature  ; the  pulsation  of  the  tu- 
mour in  the  ham  instantly  ceased ; and  the  wound 
healed  by  the  first  intention,  except  where  the 
lig;ature  was  situated,  which  came  away  on  the 
thirtieth  day.  By  this  time  the  tumour  was  di- 
minished to  one  half  of  its  original  size,  and,  in 
two  months  more,  only  a hard  knot  was  per- 
ceptible, in  which  no  pulsation  whatever  could  be 
felt.  After  the  considerable  lapse  of  time  above 
specified,  the  patient  informed  Dr.  Monteath,  that 
the  tumour  had  reappeared,  being  rather  larger 
than  a plum.  The  pulsation  in  it  was  distinct, 
though  not  so  strong  as  in  ordinary  aneurism.  As 
the  size  of  the  swelling,  and  strength  of  the  pulsa- 
tion, increased  gradually,  a compress  and  bandage 
were  applied,  without  confinement ; but,  as  this 
treatment  was  ineffectual,  the  patient  was  after- 
wards kept  in  bed,  bled,  and  put  on  a spare  diet. 
A thick  compress  was  placed  over  the  tumour, 
and  the  limb  was  firmly  bandaged  from  the  toes 
to  the  groin.  A trial  of  this  plan  for  three  days 
not  having  produced  any  benefit,  a tight  torniquet 
was  applied  over  the  tumour  ; but  the  pain  was 
such  in  half  an  hour,  that  the  instrument  was 
taken  off,  from  which  moment  no  pulsation  was 
felt.  Next  day  the  tumour  not  only  did  not  throb, 
but  had  a firm  feel  ; and,  the  bandage  being  con- 
tinued, the  cure  was  gradually  completed.  Had 
the  disease  not  yielded  to  these  means,  Dr.  Mon- 
teath meant  to  have  tied  the  inguinal  or  external 
iliac  artery,  with  the  view  of  cutting  off  the  supply 
of  blood  to  the  sac,  through  the  anastomosing 
branches.  ( Scarpa , On  Aneurism  by  Wishart, 
p.510  — 512.  ed. 2.)  , 

The  following  cases  were  mentioned  by  Sir 
Astley  Cooper: — A man  underwent  the  operation 
for  aneurism  ; the  femoral  artery  was  tied  ; the 
pulsation  ceased ; and  the  patient  in  a little  while 
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was  supposed  to  be  cured  of  the  aneurism,  and 
discharged.  Upon  his  return  to  labour,  however, 
a swelling  arose  in  the  ham,  without  pulsation. 
The  swelling  subsided  in  consequence  of  rest ; but 
afterwards,  while  the  man  was  at  work,  the  swell- 
ing returned  with  great  pain.  At  length,  as  Sir 
Astley  conceived  that  there  was  no  prospect  of 
the  limb  becoming  useful  again,  it  was  amputated. 
Upon  an  examination  of  the  parts,  he  found  that 
the  femoral  artery,  below  the  place  of  the  ligature, 
had  been  conveying  blood.  It  does  now  and  then 
happen  (says  he),  that  a blood-vessel  will  arise 
from  the  artery  close  above  the  ligature,  and  pass 
into  the  artery  immediately  below  it,  by  which 
means  the  circulation  is  produced.  Sir  Astley 
then  referred  to  a specimen  in  the  hospital  museum, 
where  this  fact  is  illustrated  in  the  brachial  artery. 
(See  Lancet , vol.i.  p.  298.)  Mr.  Jeffreys  had  a 
gardener  under  his  care  in  St.  George’s  Hospital, 
who  had  been  operated  upon  by  Mr.  Gunning  for 
a popliteal  aneurism  four  years  previously,  and 
which  appeared  to  have  been  cured ; but  the  tu- 
mour returned  a few  weeks  before  the  patient’s 
re-admission.  The  limb  was  amputated,  but  the 
result  was  fatal.  In  the  post  mortem  examination, 
the  femoral  artery  was  found  obliterated  for  the 
space  of  half  an  inch,  at  the  part  where  the  liga- 
ture had  been  applied  four  years  previously ; and 
immediately  below  the  impervious  part,  two 
branches,  equal  to  half  the  diameter  of  the  femoral 
artery,  were  observed  to  enter  the  continuation  of 
that  trunk.  It  was  inferred,  that  the  circulation 
through  the  aneurism  had  never  been  wholly  sus- 
pended, and  that  the  disease  was  a reproduction  of 
the  original  tumour.  (See  Guthrie , On  Dis.  of  the 
Arteries,  p.  157.) 

The  external  iliac  artery  was  taken  up  by  Mr. 
Norman  of  Bath,  for  the  cure  of  an  inguinal 
aneurism  ; and  when  the  collateral  circulation  was 
fully  established  a few  days  after  the  operation, 
the  tumour  was  again  supplied  with  blood  in  suffi- 
cient quantity  to  produce  a distinct  pulsation ; “ a 
fact  (says  Mr.  Norman)  of  practical  importance, 
as  it  shows,  that  though  the  ligature  on  the  iliac 
artery  stops  the  direct  influx  of  blood  into  the 
tumour,  and  is  the  means  by  which  the  disease  is 
cured,  yet  that  there  exists  a necessity  for  employ- 
ing strict  rest,  the  antiphlogistic  regimen,  and,  in 
some  cases,  the  abstraction  of  blood,  to  assist  na- 
ture in  her  operation  of  obliterating  the  aneurism.” 
And,  in  another  instance,  after  the  same  gentleman 
had  tied  the  femoral  artery  for  the  cure  of  popliteal 
aneurism,  the  pulsation,  though  stopped  for  a time 
in  the  tumour,  afterwards  recurred  in  such  a de- 
gree/that much  doubt  was  entertained  whether  the 
disease  would  have  been  cured  by  the  ligature  on 
the  femoral  artery,  had  not  continued  and  rather 
powerful  pressure  been  adopted.  (Med.  Chir. 
Trans,  vol.  x.  p.  99.  118,  &c.)  Mr.  Briggs  also 
had  a case  exemplifying  the  recurrence  of  a pop- 
liteal aneurism  some  time  after  an  apparent  cure 
by  the  operation,  and  the  successful  employment 
of  pressure  on  the  artery  in  bringing  about  a per- 
manent stoppage  of  the  renewed  pulsation,  and 
the  removal  of  the  tumour.  (See  Guthrie,  On  Dis. 
of  the  Arteries,  p.  157.)  Another  instance  of  the 
good  effect  of  this  practice,  I shall  presently  notice  : 
it  was  in  a case  under  Mr.  Liston. 

M.  Roux,  in  a late  work,  has  offered  some 
criticisms  on  the  English  method  of  operating  for 
aneurisms.  It  would  hardly  be  fair  play  to  en- 


deavour to  offer  a serious  refutation  of  them,  be- 
cause, when  he  wrote,  it  was  his  misfortune  not  to 
be  duly  informed  of  all  the  facts  and  experiments 
recorded  in  the  inestimable  treatise  on  hemorrhage 
by  the  late  Dr.  Jones.  “ Still  less  confident  than 
we  are  (says  M.  Roux)  in  the  treatment  by  com- 
pression and  in  the  use  of  topical  remedies  for  the 
cure  of  external  aneurisms,  the  English  surgeons 
have  immediate  recourse  to  the  operation  with  the 
ligature.  Hunter’s  method  is  that  which  they  uni- 
versally practise.  They  will  not  even  allow,  that 
there  are  any  cases  in  which  the  operation  by 
opening  the  sac  should  be  preferred.  And  it 
is  singular,  the  very  same  motive,  which  would 
incline  us  in  some  cases  of  aneurisms,  properly  so 
called,  to  adopt  the  operation  of  opening  the  sac, 
is  alleged  by  the  English  surgeons  as  a circum- 
stance in  favour  of  the  Hunterian  method.  Let 
us  suppose  an  aneurism  so  formed  that  near  the 
centre  of  the  tumour,  or  rather  near  the  opening, 
by  which  the  artery  communicates  with  the  swell- 
ing, are  situated  the  orifices  of  the  collateral 
arteries,  which  would  be  useful  for  the  re-establish- 
ment of  the  circulation.  Here,  it  is  clear  that  in 
practising  the  operation  by  the  Hunterian  method, 
that  is  to  say,  in  tying  the  artery  above  the  tumour, 
the  last  ramifications  are  not  indeed  sacrificed  j 
but  the  orifices  and  first  branches  of  these  colla- 
teral arteries.  Let  there  be,  for  example,  at  the 
upper  part  of  the  femoral  artery  an  aneurism, 
which,  though  formed  originally  below  the  origin 
of  the  profunda,  now  extends  above  it.  Here  it  is 
manifest  that,  in  tying  the  femoral  artery  above 
the  swelling,  we  should  lose  the  important  resource 
of  the  profunda  for  re-establishing  the  circulation 
in  the  lower  part  of  the  limb.  The  desire  and 
hope  of  saving  the  profunda  would,  in  such  a case, 
make  us  adopt  the  operation  of  opening  the  sac,  in 
preference  to  the  Hunterian  method  ; and  Scarpa 
himself,  so  great  an  advocate  for  this  last  mode, — - 
Scarpa,  who  seems  only  to  have  composed  this 
work  to  cry  up  this  method,  makes  an  exception  of 
the  case,  which  I have  just  been  supposing.  The 
English  surgeons,  on  the  contrary,  would  urge  the 
following  objection  to  the  operation  by  opening 
the  sac  in  this  and  other  analogous  examples. 
They  contend,  that  the  ligatures  would  be  applied 
too  near  to  the  origin  of  the  collateral  arteries, 
which  are  to  receive  the  blood  after  the  operation. 
They  are  prepossessed  with  the  idea,  that,,  when 
an  arterial  trunk  is  tied  at  a given  point,  the  to© 
great  proximity  of  the  principal  collateral  arteries 
disposes  to  subsequent  hemorrhage,”  &e.  (P.  25©, 
257.),  a circumstance  which  M.  Roux  seems  t© 
doubt. 

Now,  before  attempting  to  reply  to  these  ofe>» 
serrations,  we  ought  to  know  what  exact  distance 
Roux  means,  when  he  speaks  of  the  profunda,  or 
a large  collateral  artery,  originating  near  the  open- 
ing by  which  the  aneurism  communicates  with 
the  main  artery.  Here  lie  is  not  at  all  precise  5 
and  were  he  to  tie  the  femoral  artery  immediately 
below  the  point  where  the  profunda  arises,  he 
wTould  expose  his  patient  to  great  danger  of  bleed- 
ing, I say  this,  well  aware  of  the  case  which  he 
has  adduced  to  prove  the  contrary.  In  the  ex- 
ample brought  forward,  he  applied  several  liga- 
tures (P.  260.),  some  of  which  were  the  ligatures 
d’uttente,  or  loose  ligatures  left  ready  to  be  tight- 
ened in  case  of  need.  1 hese  were  of  course  higher 
up  than  the  ligature  which  was  tightened.  It  s> 
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therefore  impossible  that  this  last  could  have  been 
close  to  the  origin  of  the  profunda.  There  must 
have  been  room  left  for  the  application  of  the 
ligatures  d’attente;  and  be  it  also  recollected,  that 
when  this  operation  was  done,  the  French  still 
persisted  in  the  use  of  large  flat  cords,  and  not 
small  firm  round  ligatures,  which  are  now  found 
to  be  most  advantageous.  (See  Hemorrhage.) 
In  that  article,  it  is  explained  that  the  nearness  of 
a collateral  vessel  impedes  the  formation  of  the 
internal  coagulum,  which  has  a material  share  in 
the  process  by  which  the  artery  is  closed. 

With  respect  to  the  circumstance  of  hemorrhage 
being  more  likely  to  follow,  when  the  ligature  is 
placed  close  below,  than  at  some  distance  from  a 
great  collateral  artery,  there  cannot  be  a doubt  of 
the  fact.  M.  Roux,  w'hen  in  London,  saw  an  oc- 
currence of  this  kind  himself,  and  has  published 
it  in  his  book.  It  was  a case  in  which  Sir  Astley 
Cooper  tied  the  external  iliac  artery  ; but  the  pa- 
tient died  of  hemorrhage  a fortnight  afterwards, 
and,  on  opening  the  body,  it  was  ascertained  that 
the  obturator  artery,  which  usually  arises  either 
from  the  trunk  of  the  internal  iliac,  or  from  the 
epigastric,  proceeded  from  the  external  iliac,  and 
arose  immediately  above  the  point  to  which  the 
ligature  was  applied.  (See  Parallele  de  la  Chir. 
Angloise  avec  la  Chir,  Framboise,  &;c.  p.278,279.) 

From  a preparation,  spoken  of  by  Mr.  Travers, 
from  others  in  different  museums,  especially  in  that 
of  the  London  University,  and  from  some  expe- 
riments which  were  made,  it  would  appear  that 
the  presence  of  a collateral  branch  hinders  the 
formation  of  the  internal  coagulum,  but  will  not 
always  prevent  the  closure  of  the  vessel  by  the 
adhesive  inflammation.  In  the  preparation  referred 
to  by  Mr.  Travers,  a ligature  was  applied  to  the 
external  iliac,  between  the  epigastric  and  circum- 
flex iliac  arteries,  •“  and  having  been  in  contact 
with  the  former  at  the  angle  which  it  makes  at  its 
origin  from  the  iliac,  ulceration  had  taken  place, 
and  the  bleeding  had  proved  fatal.  There  was  no 
coagulum  formed  in  the  iliac  trunk , though  the 
operation  had  been  performed  several  days,  the 
circulationthrough  the  epigastric  having  continued. 
But  the  lymph-plug  at  the  seat  of  the  ligature  on 
the  iliac  artery  was  complete .”  (Med.  Chir.  Trans. 
vol.  vi.  p.656.)  Indeed, it  must  be  admitted  that 
the  fluidity  of  the  blood  does  not  prevent  the  ad- 
hesive process,  a fact  which,  as  Mr.  Travers  ob- 
serves, is  also  proved  by  the  indirect  obstruction 
of  a vessel,  by  means  of  a temporary  ligature,  or 
compressor.  When,  therefore,  the  vicinity  of  a 
large  branch  to  the  ligature  is  spoken  of  as  a cir- 
cumstance conducive  to  secondary  hemorrhage, 
I mean  that  it  is  so,  inasmuch  as  the  internal  coa- 
gulum is  useful  in  promoting  the  closure  of  the 
vessel,  and  its  formation  is  prevented. 

It  was  either  Brasdor  or  Desault,  who  first  con- 
ceived, that,  when  an  aneurism  was  so  situated, 
that  a ligature  could  not  be  applied  to  the  artery 
leading  to  the  swelling,  a cure  might  possibly 
arise  from  tying  the  vessel  on  that  side  of  the 
tumour,  which  was  most  remote  from  the  heart. 
Desault  conjectured  that,  by  this  means,  the  cir- 
culation through  the  sac  would  be  stopped,  the 
blood  in  it  would  coagulate,  ^hat  the  circulation 
would  go  on  by  the  collateral  arteries,  and  that 
the  tumour  would  be  finally  absorbed.  Deschamps 
tied  the  femoral  artery  below  an  inguinal  aneu- 
rism ; but  the  progress  of  the  disease,  instead  of 


being  checked,  seemed  to  be  accelerated  by  the 
experiment.  The  operator  was  obliged,  as  a last 
.resource,  to  open  the  tumour,  and  try  to  take  up 
the  vessel.  In  this  attempt  the  patient  lost  a large 
quantity  of  blood,  and  died  eight  hours  afterwards. 
(See  (Euvres  Chir.  de  Desault  par  Bichat,  t.  ii. 
p.  563. ; and  Recueil  Periodique  de  la  Societe  de 
Mcdecine  de  Paris,  t.  v.  No.  17.) 

The  operation  of  tying  the  artery  below  the 
tumour  w’as  repeated  by  Sir  A.  Cooper,  not  for 
an  aneurism  of  the  femoral  artery  in  the  groin,  but 
for  an  aneurism  of  the  external  iliac,  where  tying 
the  artery  above  the  swelling  was  impracticable. 
The  femoral  artery  was  therefore  tied  immediately 
below  Poupart’s  ligament,  between  the  origins  of 
the  epigastric  and  the  profunda.  The  pulsations 
of  the  tumour  continued  ; but  the  progress  of  the 
disease  was  checked.  After  a time,  indeed,  the 
swelling  decreased,  and  this  in  so  considerable  a 
manner,  that  hopes  began  to  be  entertained  that 
perhaps  the  external  iliac  artery  might  soon  admit 
of  being  tied  above  the  disease.  The  ligatures 
came  away  without  any  unfavourable  occurrence  ; 
and  when  the  wound  was  healed,  the  patient  was 
sent  into  the  country  for  the  benefit  of  the  change 
of  air.  Afterwards,  however,  the  tumour  gave 
way  ; an  extravasation  of  blood  took  place  in  the 
cellular  membrane  of  the  pelvis,  and  the  patient 
died.  Sir  A.  Cooper  had  no  opportunity  of  seeing 
the  case ; and  as  the  body  could  not  be  opened, 
further  particulars  were  not  obtained. 

I believe  no  additional  trials  of  this  practice  were 
made  in  any  part  of  the  world,  and  that,  in  fact,  the 
general  feeling  of  the  profession  was  decidedly 
against  it,  until  my  friend,  Mr.  Wardrop,  directed 
his  particular  attention  to  the  subject,  and  both 
by  reasoning  and  facts  exemplified,  that  Brasdor’s 
method  of  operating  ought  to  be  adopted  in  certain 
aneurisms,  the  circumstances  of  which  forbid  the 
application  of  a ligature  on  the  cardiac  side  of  the 
tumour.  Experience  has  amply  proved  what  I 
have  already  repeatedly  mentioned,  that,  after  the 
Hunterian  operation,  some  flow  of  blood  frequently 
continues  through  the  aneurismal  sac,  owing  to 
the  anastomoses ; but  that  the  impetus  of  the  stream 
having  been  sufficiently  reduced  by  the  effect  of 
the  ligature,  the  curative  process  is  not  prevented 
from  taking  place.  The  pulsation,  which  is  some- 
times felt  for  the  first  few  days,  at  length  subsides, 
in  consequence  of  the  circulation  being  stopped  by 
the  increased  quantity  of  coagula,  and  the  tumour 
begins  to  diminish.  It  is  from  facts  of  this  kind 
that  Mr.  Wardrop  deduces  what  he  calls  “a  new 
principle  for  operating  in  aneurisms,  so  situated 
as  hitherto  to  have  been  considered  beyond  the 
reach  of  art,  and  to  which  the  Hunterian  principle 
of  operating  is  totally  inapplicable.”  (On  Aneu- 
rism, p.  15.  8vo.  Bond.  1828.)  Mr.  Wardrop 
observes,  that  the  changes  produced  by  Brasdor’s 
method,  both  in  the  artery  and  the  sac,  are  pre- 
cisely those  which  Nature  employs  when  she  cures 
the  disease  by  a spontaneous  process.  No  sooner 
is  the  ligature  applied  on  the  distal  side  of  the 
aneurismal  tumour,  than,  as  after  the  Hunterian 
plan,  the  anastomosing  vessels  dilate,  and  perform 
the  function  of  the  obliterated  or  obstructed  trunk. 
The  cases  in  which  the  operation  has  been  done, 
prove  also  what  would  not  have  been  expected, 
that  the  tumour,  directly  after  the  application  of 
the  ligature,  diminishes,  instead  of  undergoing 
enlargement.  “ If  the  circulation  be  turned  into 
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a new  channel,  and  if  that  channel  completely 
fulfil  the  purpose,  the  sac,  with  its  contents,  as 
well  as  the  portion  of  artery  extending  between 
the  aneurism  and  the  ligature,  and  also  the  blood 
contained  in  it,  will  now  be  in  a passive  state  ; 
and  though  the  blood  will  continue,  for  a certain 
time,  to  be  influenced  by  the  impulse  of  the  cir- 
culation, carried  on  in  that  part  of  the  vessel, 
which  passes  into  the  tumour,  still  its  motion  must 
become  not  only  languid,  but  its  current  irregular, 
a state  which,  we  know,  admits  of  its  speedy  co- 
agulation. Whenever  the  coagulation  of  the  blood 
does  take  place,  then  the  cure  of  the  aneurism 
may  be  said  to  be  accomplished  ; the  sac  will 
contract ; the  coagulum  'will  be  absorbed  ; some 
portions  in  contiguity  with  the  sac  will  become 
organised,  and  consolidate  ; others,  if  the  quantity 
be  very  large,  will  escape  by  a process  of  ulcer- 
ation through  the  skin  ; and  ultimately,  a gradual 
coalescence  of  the  tumour  will  thus  take  place.” 

( Wardrop,  p.  20.)  In  the  summer  of  1825,  this 
gentleman  first  tried  Brasdor’s  method.  The  case 
was  a carotid  aneurism,  in  a female  seventy-five 
years  of  age.  The  disease  was  so  close  to  the  cla- 
vicle, that  it  was  quite  impracticable  to  tie  the 
vessel  on  the  cardiac  side  of  the  tumour.  Imme- 
diately the  artery  was  tied,  the  swelling  underwent 
a diminution.  On  the  fourth  day,  it  had  lessened 
by  one  third.  Afterwards  the  throbbing  continued 
strong  for  a few  days,  at  the  expiration  of  which  it 
became  obscure,  and  at  the  same  time  the  tumour 
began  to  diminish  again.  Previously  to  the  com- 
plete cure,  ulceration  occurred,  and  several  large 
masses  of  coagulated  blood  were  discharged,  along 
with  some  healthy  pus.  Three  years  after  the 
operation,  the  patient  continued  to  enjoy  good 
health. 

December  10.  1826,  Mr.  Wardrop  attempted  a 
similar  operation  for  the  cure  of  a carotid  aneurism 
in  another  woman,  aged  fifty-seven.  Some  reduc- 
tion of  the  throbbing,  and  other  relief,  are  stated 
to  have  ensued  ; but  the  patient  died  of  a com- 
plication of  complaints  on  the  23d  of  the  following 
March,  1827.  “ Up  to  the  day  of  her  death,  a 

tumour  remained  in  her  neck,  of  about  the  bulk 
of  an  almond,  which  pulsated  strongly,  felt  very 
thin  in  its  coats,  and  its  contents  could  be  readily 
squeezed  out  of  it,  but  returned  rapidly  when  the 
pressure  was  removed.”  (P.  33.)  In  the  dis- 
section it  deserves  notice,  that  the  carotid  was 
found  completely  pervious,  and  that  no  cicatrix, 
nor  other  appearance,  enabled  Mr.  Bennet  to  as- 
certain the  precise  point  to  which  the  ligature  had 
been  applied.  (P.35.)  These  circumstances  might 
raise  a doubt  about  the  artery  having  been  tied  at 
all  ; but,  supposing  the  ligature  to  have  been  duly 
applied,  they  prove  to  my  mind  the  failure  of  the 
operation,  inasmuch  as  the  tumour  and  carotid 
artery  were  probably  in  almost  the  same  state  as 
if  nothing  had  been  attempted.  The  blood  passed 
freely  through  them,  and  was  not  compelled  to 
circulate  through  new  channels.  Without  wishing, 
however,  to  enter  into  the  question  whether  the 
artery  were  tied  or  not,  I shall  dismiss  this  example 
with  two  plain  inferences  : first,  that,  if  the  artery 
were  tied,  the  operation  failed  to  bring  about  the 
desired  obliteration  of  the  vessel,  and  coagulation 
of  the  blood  in  the  swelling;  secondly,  that  if  it 
were  not  tied,  what  was  done  is  neither  favourable, 
nor  unfavourable,  to  the  practice  of  which  we  are 
now  considering  the  merits.  A third  example  of 


the  operation  is  reported  in  vol.  xii,  of  the  Lancet. 
The  carotid  was  tied  above  the  aneurism  by  Mr. 
Lambert,  March  1st,  1827,  in  the  presence  of 
Mr.  Wardrop,  Mr.  B.  Cooper,  and  Mr.  Calloway. 
On  the  third  day,  the  tumour  seemed  much  con- 
solidated and  reduced  in  size.  On  the  tenth  day, 
there  was  some  bleeding  from  the  wound  ; but  it 
was  suppressed  by  the  application  of  a compress 
wet  with  cold  water ; and  in  a few  days  the 
swelling  had  entirely  disappeared,  and  all  that 
could  be  felt  of  it ; on  pressing  the  finger  deeply 
down,  was  a small  hard  tumour,  having  a very 
faint  undulatory  thrill.  Unfortunately,  this  pa- 
tient, also  a female,  fell  a victim  to  hemorrhage 
on  the  1st  of  May,  in  consequence  of  ulceration 
extending  from  the  cicatrix  through  the  platisma 
myoides  to  the  artery.  Without  detailing  other 
appearances  noticed  in  dissection,  suffice  it  to 
mention,  that  “ at  the  root  of  the  right  common 
carotid  artery  was  a consolidated  tumour,  of  a 
pyramidal  shape.  A probe  could  not  be  passed 
upwards  from  the  arteria  innominata,  and  water 
forcibly  injected  at  this  part  would  not  pass,  so 
completely  and  effectually  closed  was  the  lower 
part  of  the  carotid  artery.  On  making  a longitu- 
dinal section  of  the  tumour,  we  observed  at  its 
lower  part  a firm  coagulum  of  blood,  of  about  the 
size  of  a Trench  olive.  It  accurately  closed  the 
opening  at  the  base  of  the  carotid,  ancl  it  was  this 
which  afforded  the  resistance  to  the  probe  and 
injection  of  water  passing  upward  from  the  arteria 
innominata.  The  coats  of  the  artery  surrounding 
the  coagulum  were  thickened  to  about  four  times 
their  natural  size,  and  lined  by  a thin  layer  of 
fibrine.  Above  the  coagulum,  the  coats  of  the 
artery  were  thickened  to  the  extent  of  at  least  six 
times  their  natural  size,  and,  in  addition  to  a layer 
of  fibrine  closely  adherent  to  the  inner  surface  of 
the  artery,  and  continuous  wit^  that  surrounding 
the  coagulum  at  the  lower  part  of  the  tumour, 
there  were  three  other  layers  of  coagulated  lymph. 
— At  the  upper  part  of  the  thickened  portion  of  the 
artery,  and  just  above  the  omo-hyoideus,  where 
the  ligature  had  been  applied,  was  an  ulcerated 
opening  on  the  anterior  aud  tracheal  surface  of 
the  carotid  artery,  a quarter  of  an  inch  in  length, 
and  rather  less  in  breadth,  covered  by  a coagulum 
of  dark-coloured  lymph,  communicating  with  the 
opening  in  the  integuments.”  This  case,  accord- 
ing to  my  judgment,  must  be  received  as  another 
proof  that  Brasdor’s  method  is  capable  of  pro- 
ducing those  changes  in  the  tumour,  artery,  and 
circulation,  which,  if  not  succeeded  by  some  ac- 
cidental untoward  occurrence,  like  the  ulceration, 
leading  in  this  case  to  fatal  hemorrhage,  may  bring 
about  the  perfect  cure  of  the  disease. 

If  any  doubt  remained  of  this  fact  after  the 
cases  already  cited,  it  would  be  dispelled  by  the 
results  of  some  other  trials  of  the  practice,  and 
more  particularly  by  the  history  of  the  case  of 
Mary  Covis,  aged  36,  on  whom  Dr.  Bush  ope- 
rated, under  very  trying  and  difficult  circumstances, 
with  complete  success.  ( Lancet , vol.  i.  1828.) 
The  tumour  extended  from  the  clavicle,  on  the  right 
side,  upwards  nearly  to  the  os-hyoides,  pressmo- 
the  trachea  towards  the  opposite  side,  and  passing 
under  the  sterno- mastoid  muscle,  to  nearly  an  inch 
beyond  its  outer  border.  For  nine  days  previously 
to  the  operation,  the  patient  Had  no(been  able  to 
swallow  any  thing ; her  respiration  was  alarmingly 
obstructed,  and  her  voice  nearly  lost.  In  the 
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operation,  the  artery  immediately  above  the  aneu- 
rism was  found  dilated,  not  more  than  half  an  inch 
of  its  extremity  being  sound,  and  on  this  a single 
silk  ligature  was  placed.  As  soon  as  the  artery 
was  tied,  the  tumour  became  softer  and  less  pro- 
minent; and  though  she  had  not  swallowed  any 
thing  for  nine  days,  she  took,  before  the  wound 
was  dressed,  about  ten  ounces  of  wine  and  water. 
The  operation  was  performed  September  11th, 
1827.  April  19th,  1828,  the  woman  was  in  per- 
fect health.  There  was  then  scarcely  a remnant 
of  the  tumour  ; the  inordinate  action  of  the  heart 
had  ceased  ; and  respiration  and  deglutition  were 
natural.  The  facts  recorded  seem  to  Mr.  Ward- 
rop  to  prove,  that  the  future  growth  of  an  aneu- 
rismal  tumour  may  be  arrested,  and  the  disease 
cured,  by  placing  a ligature  on  the  distal  side  of 
the  sac,  especially  if  no  branch  of  the  artery  inter- 
vene between  the  sac  and  the  ligature ; for,  if  a 
considerable  branch,  and  one  that  afterwards  en- 
larged sufficiently,  were  to  be  in  this  situation,  the 
operation  would  have  little  or  no  effect  in  pro- 
ducing any  diminution  of  the  impetus  of  the  blood 
in  the  aneurism,  from  the  cavity  of  which  the 
blood  would  pass  as  freely  into  the  enlarged 
branch,  as  it  previously  did  along  the  trunk  itself. 
Hence  we  see  why  Brasdor’s  operation  will  pro- 
bably be  attended  with  greater  success  on  carotid 
than  other  aneurisms,  the  common  carotid  artery 
giving  off  in  its  course  no  branches*which  would 
interfere  with  the  principles  of  the  practice.  Of 
five  operations  of  this  description,  which  had  been 
performed  on  the  carotid  artery  at  the  period 
when  M.  Lisfranc  published  on  aneurism,  three 
were  completely  successful  ; and  of  the  other  two, 
one  performed  by  Mr.  W ardropin  December  1 826, 
and  the  other  by  Mr.  Montgomery,  at  the  Mau- 
ritius, in  1829,  the  particulars  leave  doubts  whe- 
ther in  one  instate,  the  carotid  artery  had  been 
tied,  and  whether  the  case  was  a carotid  aneurism  ; 
and  whether,  in  the  other,  the  disease  had  not  been 
an  aneurism  of  the  arch  of  the  aorta.  (See  De 
I' Obliteration  des  Ar teres,  pp.  100.  150.  ; and 
Dupuytren,  Clin.  Chir.  t.  iv.  p.  593.) 

Mr.  Wardrop  himself  regards  Brasdor’s  opera- 
tion as  not  merely  applicable  to  examples,  in 
which  it  is  impracticable  to  place  a ligature  on  the 
cardiac  side  of  the  sac,  but  as  likely  to  merit  the 
preference  when  the  tumour  is  large,  and  likely  to 
inflame  after  the  circulation  through  the  sac  is 
interrupted.  This  inference  he  makes  from  the 
fact  of  the  immediate  diminution  of  the  swelling, 
which  has  usually  followed  the  application  of  the 
ligature  on  the  distal  side  of  the  aneurism.  He 
also  deems  it  probable  that,  in  this  method,  there 
is  less  risk  of  hemorrhage  from  the  part  of  the 
vessel  on  which  the  ligature  is  applied,  than  in  the 
Hunterian  operation.  On  the  principle  that  it  is 
sufficient  for  the  cure  of  an  aneurism,  that  the 
impetus  of  the  blood  through  it  be  diminished,  as 
the  deposit  of  lamellated  coagula  within  the  sac 
will  then  increase,  Mr.  Wardrop  urges  the  pro- 
priety of  extending  Brasdor’s  method  to  aneurisms 
of  the  arteria  innominata  ; but  the  very  interesting 
and  valuable  cases  which  are  adduced  in  con- 
firmation of  his  views  of  these  particular  aneu- 
risms, will  be  more  conveniently  noticed  in  the 
sequel,  where  reference  also  will  be  made  to  some 
instances  in  which  Brasdor’s  operation  was  prac- 
tised for  the  cure  of  inguinal  and  subclavian  aneu- 
risms. As  an  admirer  of  the  improvement  of  sur- 


gery, I must  not  quit  this  part  of  the  subject,  with- 
out expressing  the  conviction  that  I entertain  of 
the  service  which  Mr.  Wardrop  has  rendered  the 
profession  and  the  public  by  his  able  and  enlight- 
ened view  of  a valuable  operation,  which,  without 
his  exertions  and  example,  might  long  have  re- 
mained quite  neglected,  or  briefly  mentioned  in  the 
history  of  surgery  as  a dangerous  proceeding,  un- 
worthy of  further  trials. 

That  Brasdor’s  operation  must  sometimes  fail, 
and  particularly  that  it  should  have  failed  in  the 
trials  made  of  it  by  Deschamps,  Sir  A.  Cooper, 
and  Mr.  Anthony  White  (see  Guthrie,  On  Dis.of 
Arteries,  p.  90.)  is  not  surprising.  All  these  cases 
were  inguinal  aneurisms ; and,  it  does  not  follow 
because  the  method  will  answer  in  carotid  aneu- 
risms, that  it  will  answer  in  aneurisms  in  eveiy 
other  situation.  I should  say,  indeed,  that  unless 
it  retard  in  a certain  degree,  the  circulation 
through  the  sac,  orbring  on  considerable  and  deep 
inflammation  of  the  parts,  it  will  never  answer  in 
any  case;  and  how  much  the  first  of  these  occur- 
rences must  depend  upon  the  existence,  or  not,  of 
one  or  more  branches  between  the  sac  and  the 
ligature,  is  completely  obvious.  It  is  no  trivial 
consideration  in  favour  of  this  method,  that  it  had 
the  approbation  of  the  celebrated  Dupuytren, 
who  observes,  that  it  is  the  only  resource  when 
an  aneurism,  situated  too  near  the  centre  of  the 
circulation,  continues  to  increase,  notwithstanding 
debilitating  treatment  and  cold  applications.  As 
for  the  operations  performed  by  Deschamps  and 
Sir  Astley  Cooper,  he  expresses  his  conviction 
that  their  failure  was  owing  to  the  origin  of  some 
important  branch  between  the  ligature  and  the 
aneurismal  sac.  When,  however,  no  branch,  ca- 
pable of  maintaining  the  circulation  in  the  sac,  is 
situated  between  this  and  the  ligature.  Dupuytren 
joins  Wardrop,  and  others,  in  representing  the  pro- 
babilities of  a cure  as  very  great.  The  result,  he 
adds,  may  also  be  favourable,  although  a few  small 
branches  may  originate  near  the  aneurism,  because 
the  coagulum,  which  is  formed  in  the  sac  and  in- 
ternal trunk,  will  be  likely  to  extend  into  them. 
But,  says  he,  the  presence  of  considerable  branches, 
such  as  are  capable  of  impeding  the  blood  in  the 
tumour  from  assuming  a solid  consistence,  must 
evidently  render  the  operation  useless.  Nay, 
what  is  worse,  it  may  accelerate  the  fatal  progress 
of  the  disease  ; because,  when  the  blood  has  only 
a narrow  outlet  on  the  distal  side  of  the  aneurism, 
nature  will  make  a perpetual  effort  to  enlarge  it, 
and  in  this  progress  the  sac  will  be  more  and  more 
distended.  ( Dupuytren , Clin.  Chir.  t.  iv.p.  592.) 
rFhe  example,  in  which  this  eminent  surgeon  tried 
this  practice  on  the  axillary  artery,  will  be  pre- 
sently noticed.  The  fact  of  the  general  failure  of 
Brasdor’s  operation  when  any  considerable  vessels 
arise  from  the  sac,  or  artery,  on  the  cardiac  side  of 
the  ligature,  and  the  greater  success  that  has  at- 
tended such  operations  when  performed  for  carotid 
aneurism  than  any  other  form  of  this  disease, 
seem  to  me  to  justify  the  view  of  the  principles  on 
which  this  operation  sometimes  brings  about  a cure, 
entertained  by  Hodgson,  Wardrop,  and  Dupuy- 
tren.  I make  this  remark,  fully  aware  of  the 
suggestion  of  Air  Guthrie,  that  the  cure  so  far  as 
it  goes,  is  affected  by  inflammation  of  the  artery 
and  sac,  and  not  by  the  mere  coagulation  of  the 
blood  in  them.  (See  Guthrie,  On  Dis.of  the  Ar- 
teries, p.  179.)  He  also  enters  into  an  inquiry 
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how  far  the  communicating  of  inflammation  to  an 
aneurism  so  near  the  heart  as  an  aneurism  of  the 
innominata  or  lower  part  of  the  carotid,  is  an  ad- 
visable proceeding.  He  argues,  that  too  much 
inflammation  kills  the  patient,  while  too  little  is 
insufficient  to  effect  a cure.  In  support  of  his  rea- 
soning, Mr.  Guthrie  takes  a different  view  of  Mr. 
Montgomery’s  case  from  what  that  gentleman  him- 
self does  ; and  on  the  following  grounds:  -—“An 
aneurismalsac,  of  the  size  described  in  the  first  part 
of  the  case,  never  could  disappear  in  four  months 
by  any  of  the  processes  of  nature,  or  after  any 
operation  performed  for  its  cure,  with  which  we  are 
at  present  acquainted ; more  particularly  as  the 
remains  of  the  artery  and  vein  were  discoverable, 
although  obliterated,  by  which  I understand  them 
to  have  become  impervious.  There  never  i ms 
then  an  aneurism  of  the  carotid  ; but  the  aneu- 
rism, which  was  found  to  exist  between  the  origin 
of  the  left  carotid  and  the  innominata,  had  formerly 
extended  up  the  neck,  so  as  to  resemble  an  aneu- 
rism of  the  carotid.  The  operation  on  the  carotid 
gave  rise  to  inflammation,  which  extended  firstto  the 
arch  of  the  aorta,  and  to  the  aneurism  al  sac,  and  after- 
wards along  the  aorta  to  the  heart  and  pericardium, 
which,  in  the  end,  destroyed  the  patient.”  (See 
Guthrie,  On  Dis.  of  Arteries,  p.  198.)  Whatever 
may  have  really  happened  in  this  instance,  it  will 
not  form  an  adequate  ground  for  the  rejection  of 
Brasdor’s  operation  in  examples  where  the  aneu- 
rism is  truly  one  of  the  carotid,  and  a ligature 
cannot  be  applied  below  the  tumour.  Indeed, 
M.  Lisfranc  argues,  that  Mr.  Guthrie’s  objection 
of  the  inflammation  being  likely  to  be  propagated 
to  the  heart,  has  no  weight  at  all ; for,  says  he, 
“ If  this  consequence  is  so  greatly  dreaded  after 
the  ligature  is  placed  on  the  distal  side  of  the  sac, 
how  much  more  so  must  it  be,  when  Ariel’s  method 
is  pursued  ! Besides,  is  the  fear  of  such  inflamma- 
tion, which  is  after  all  very  uncertain,  a sufficient 
reason  for  renouncing  the  only  hope  of  saving  the 
patient?”  Lisfranc , De  l' Obliteration  des  Arteres, 
p.  97.) 

The  memorableinstance,  in  which  Sir  A.  Cooper 
tied  the  aorta,  in  a case  of  inguinal  aneurism,  ex- 
tending very  high  up,  and  already  burst,  I shall 
notice  under  the  head  Aorta.  There  I shall  also 
advert  to  my  friend  Mr.  James’s  and  Mr.  Murray’s 
repetitions  of  the  same  bold  operation. 

In  this  article  I have  not  yet  mentioned  the 
proposal  made  by  Dr.  Jameson,  of  Baltimore,  to 
substitute  for  the  ligature  a seton  composed  of 
thread,  or  of  a piece  of  doe-skin.  The  carotid  of 
a sheep  was  transfixed  with  a needle,  armed  with 
a slip  of  doe-skin  of  a conical  shape,  three  lines 
broad  at  its  greatest  extremity.  The  two  ends  of 
it  were  cut  off  three  lines  from  the  vessel.  There 
was  no  hemorrhage  during  the  operation.  The 
animal  was  killed  on  the  22d  day ; and  the  coats 
of  the  artery  were  found  considerably  thickened 
for  an  inch  above  and  below  the  seton.  On  one 
side  of  the  vessel,  there  was  no  trace  of  the  wound ; 
but,  on  the  other,  there  was  a slight  depression, 
containing  a yellowish  substance,  which  proved  to 
be  a small  particle  of  doe-skin.  The  parietes  of  the 
artery  were  in  contact,  and  every  where  united, 
excepting  a flattened  aperture,  capable  of  admit- 
ting a small  probe.  The  same  experiment  was 
repeated  on  the  carotids  of  dogs  by  Dr.  Jameson, 
and  also  by  M.  Worms,  at  the  Yal  de  Grace,  in 
Paris,  with  similar  results.  M.  Amussat  varied 


the  process  by  puncturing  the  artery  with  a curved 
needle,  armed  with  a common  thread,  which  was 
conveyed  up  within  the  tube  of  the  vessel  about  an 
inch,  and  then  brought  out  through  the  side  of  the 
vessel,  by  means  of  the  needle.  Then  the  ligature 
was  drawn  further  up,  till  its  lower  end  was  en- 
tirely within  the  artery.  A knot  was  next  made 
near  the  vessel,  and  the  rest  of  the  ligature  cut  off. 
In  small  arteries,  a clot  was  produced  round  the 
thread,  and  the  artery  became  obliterated.  In 
vessels  above  a certain  size,  no  clot  was  found. 

With  respect  to  setons,  as  substitutes  for  the  liga- 
ture in  the  treatment  of  aneurism,  I am  of  opinion 
that  they  promise  no  advantage  whatsoever,  and, 
as  being  less  likely  to  produce  the  desired  oblite- 
ration of  the  artery,  should  never  be  employed  on 
the  human  subject.  I entertain  the  same  opinion  of 
acupuncture,  which  has  been  tried  by  M.  Velpeau, 
M.  Amussat,  and  Mr.  Benjamin  Phillips,  on  the 
arteries  of  animals.  In  some  of  these  experiments, 
one  or  more  needles  or  pins  were  thrust  through 
the  arteries  without  any  preliminary  exposure  of 
these  vessels  ; while,  in  others,  the  arteries  were 
first  laid  bare.  The  accounts  given  of  these  ex- 
periments prove,  that  the  obliteration  of  the  vessel 
by  the  plan  is  a matter  of  great  uncertainty;  and 
that  in  several  instances,  where  the  attempt  was 
made  to  transfix  the  artery  through  the  undivided 
coverings,  either  it  was  not  hit  at  all,  or  only 
pierced  very  near  one  of  its  sides.  ( Lisfrancs 
De  r Obliteration  des  Arteries,  p.  77. ; also  Mr.  B. 
Phillips,  On  the  Cure  of  Aneurism  a l Tumours  with - 
out  the  Knife  or  Ligature .)  Besides,  it  is  doubt- 
ful whether  the  arteries  of  the  human  body  can 
be  so  easily  rendered  impervious,  or  the  process  of 
reparation  be  so  favourably  carried  on  in  them,  as 
in  the  arteries  of  animals.  As  Mr.  Guthrie  ob- 
serves, it  is  probable  that  a simple  puncture  with 
a needle  would  sometimes  heal ; but  he  has  seen 
two  instances,  “ in  which  the  femoral  artery  was 
wounded  with  a tenaculum,  and  ulceration  fol- 
lowed by  hemorrhage  took  place  in  both,  requiring 
application  of  a ligature.”  (See  Guthrie,  On  Dis. 
of  Arteries,  p.  212.) 

I shall  finish  these  general  observations  on  the 
treatrrent  of  external  aneurisms,  or  such  as  admit 
more  particularly  of  surgical  treatment,  with  ob- 
serving, that,  in  England,  surgeons  now  lose  few 
patients  either  from  gangrene  of  the  limb  or 
secondary  hemorrhage  ; and  this,  notwithstanding 
they  may  sometimes  prefer  applying  a ligature 
above  the  profunda  to  cutting  open  the  aneurismal 
tumour.  I firmly  believe,  that  such  matchless 
success  is  to  be  ascribed  to  the  perfection  in  their 
mode  of  operating ; the  choice  of  a proper  kind 
of  ligature;  the  right  plan  of  applying  it;  the 
rejection  of  the  employment  of  several  ligatures 
at  a time  ; the  great  care  taken  to  promote  the 
healing  of  the  wound  as  quickly  as  possible  ; the 
avoidance  of  all  unnecessary  and  hurtful  extra- 
neous substances  in  the  wound  ; and,  above  all,  the 
relinquishment  of  the  formidable  proceeding  of 
cutting  open  the  tumour. 

In  the  consideration  of  particular  aneurisms,  I 
shall  begin  with  those  which  may  be  cured  by  a 
surgical  operation;  and  here  we  shall  be  fully 
satisfied  that  “ I’art  de  guerir  ne  triomphe  jamais 
plus  heureusement  que  lorsq’il  peut  employer  la 
medicine  efcace , c est  a dire,  les  moyens  chirur - 
gicaux  ou  operatives.”  ( Pelletan , Clinique  Chir. 
t.  i.  p.  1 10.) 
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Of  the  Popliteal  Aneurism,  and  Operation 
for  its  Cure. 

Notwithstanding  the  solitary  example  in  which 
M.  A.  Severinus,  early  in  the  17th  century,  tied 
the  femoral  artery  near  Poupart’s  ligament  in  a 
case  of  aneurism  ( De  Efficac.  Med.  lib.  i.  p.  2. 
c.5l.),  the  practice  of  tying  arteries  wounded  either 
by  accident  or  in  the  performance  of  surgical  ope- 
rations, and  even  the  plan  of  tying  the  brachial 
artery  for  the  cure  of  the  aneurism  at  the  bend  of 
the  arm,  were  known  long  before  the  operation  for 
the  relief  of  the  popliteal  aneurism  was  attempted. 
The  considerable  size  of  the  femoral  artery,  its 
deep  situation,  the  urgent  symptoms  of  the  disease, 
and  ignorance  of  the  resources  of  nature  for  trans- 
mitting  blood  into  the  limb  after  the  ligature  of 
the  vessel,  are  the  circumstances  which  appear  to 
have  deterred  former  surgeons  from  this  operation. 

Valsalva  treated  popliteal  aneurisms  on  the 
debilitating  method,  and  published  one  or  two 
equivocal  proofs  of  its  success.  In  Pelletan’s  first 
memoir  on  aneurism,  and  in  the  3d  vol.  of  Sa- 
batier’s Mtdecine  Operatoire,  as  I shall  hereafter 
notice  again,  are  two  cases  of  axillary  aneurisms, 
which  were  cured  by  Valsalva’s  treatment.  But 
encouraging  as  such  examples  may  be,  experience 
is  not  yet  sufficiently  favourable  to  this  practice  to 
allow  it  to  bear  a comparison,  in  point  of  efficacy, 
with  the  surgical  operation,  or  to  justify  the  gene- 
ral rejection  of  this  last  more  certain  means  of  cure. 
As  Pelletan  admits,  Valsalva’s  treatment  is  ex- 
tremely severe  ; the  event  of  it  doubtful  ; and 
were  the  plan  to  fail,  the  patient  might  not  be  left 
in  a condition  to  bear  an  operation,  for  the  success 
of  which  it  seems  necessary  that  a certain  strength 
of  vascular  action  should  exist,  in  order  that  the 
blood  may  be  freely  transmitted  through  such  ar- 
terial branches  as  are  to  supply  the  places  of  the 
main  trunk  after  it  has  been  tied.  The  time,  there- 
fore, has  not  yet  arrived  when  surgical  operations 
for  the  relief  of  aneurisms  can  be  relinquished. 
( Clinque  Chir.  t.i.  p.  114.) 

The  cure  of  popliteal  aneurisms  by  means  of  com- 
pression is  occasionally  effected  ; but  it  happens 
too  seldom  in  these  cases  to  claim  a great  deal  of 
confidence,  or  to  lessen  in  any  material  degree  the 
utility  and  importance  of  operative  surgery.  Pel- 
letan records  the  cure  of  one  popliteal  aneurism  by 
compression  and  absolute  repose,  during  eleven 
months  (t.  i.  p.  115.)  ; Boyer  relates  two  in- 
stances ( Traite  des  Mat.  Clilr.  p.  204.  t.  ii.)  ; one 
is  mentioned  by  Richerand  (Diet,  des  Sciences 
Med.  t.  ii.  p.96.) ; the  practice  of  Dubois  is  said  to 
have  furnished  several  examples  of  the  same  suc- 
cess (vol.  cit.  p.  97.)  ; and  a case,  in  which  Du- 
puytren  effected  a cure  by  compressing  the  femoral 
artery  by  means  of  an  instrument  applied  just 
above  the  place  where  the  vessel  perforates  the 
tendon  of  the  adductor  magnus,  is  detailed  by 
Breschet  ( Fr.  Transl.  of  Mr.  Hodgson’s  Work,  t.i. 
p.  249.,  &c.).  Dupuytren’s  tourniquet,  improved 
by  Colombat,  was  tried,  however,  by  Professor 
Regnoli ; and,  although  the  greatest  care  was 
taken  to  tighten  it  only  gradually,  thepart  became 
so  painful  that,  after  two  or  three  applications,  the 
instrument  was  obliged  to  be  discontinued.  (See 
Istoria  e Rifessioni  intorno  un  Aneurism  a Pop- 
liteo,  fyc.  p.  7.  8vo.  Pisa,  1833.) 

The  circumstances  under  which  the  employ- 
ment of  compression  affords  the  best  chance  of 
success  have  been  already  mentioned,  as  well  as 


the  prudence  of  assisting  this  plan  with  perfect 
quietude,  venesection,  spare  diet,  and  cold  astrin* 
gent  applications,  especially  ice,  which  was  first 
recommended  by  Donald  Munro,  and  subse- 
quently praised  by  Guerin. 

Aneurisms  in  general,  and,  among  them,  the 
popliteal  case,  are  all  attended  with  some  little 
chance  of  a spontaneous  cure  ; yet  this  desirable 
event  is  too  uncommon  to  be  a judicious  reason 
for  postponing  the  operation,  especially  as  it  is 
the  usual  course  of  the  disease  to  continue  to  in- 
crease ; while,  in  the  early  stage,  the  cure  may  be 
more  speedily  accomplished.  In  fact,  when  the 
patient  is  not  too  much  debilitated,  the  experience 
of  modern  operators  leaves  no  ground  for  appre- 
hending, that  the  anastomoses  will  not  suffice  for 
the  due  nourishment  of  the  leg,  and  consequently 
proves,  that  waiting  beyond  a certain  time  for 
the  enlargement  of  the  collateral  vessels  to  take 
place  is  altogether  an  unnecessary  and  a disadvan- 
tageous method.  Popliteal  aneurisms,  as  well  as 
other  external  tumours  of  the  same  nature,  stand 
some  chance  of  a spontaneous  cure,  when  any 
cause  induces  a general,  violent,  and  deep  inflam- 
mation all  over  the  swelling ; for,  then  the  com- 
munication between  the  sac  and  the  artery  is  likely 
to  become  closed  with  coagulaling  lymph,  and  the 
pulsation  of  the  tumour  to  be  suddenly  and  per- 
manently stopped.  If,  in  this  state,  the  disease 
sloughs,  and  the  patient’s  constitution  holds  out, 
the  coagulated  blood  in  the  sac  and  the  sloughs 
are  gradually  detached,  leaving  a deep  ulcer, 
which  ultimately  heals.  An  example,  in  which 
a popliteal  aneurism  was  cured  by  such  a process, 
is  related  in  the  Trans,  for  the  Improvement  of 
Med.  and  Chir.  Kriowledge,  vol.  ii.  p.  268. 

In  former  times,  when  all  hopes  of  curing  a 
popliteal  aneurism  by  Valsalva’s  method,  by  com- 
pression, or  a natural  process,  were  at  an  end, 
amputation  of  the  limb  was  considered  as  the  sole 
and  necessary  means  of  saving  the  patient’s  life. 
But,  about  fifty  years  ago,  the  confidence  of  sur- 
geons in  the  sufficiency  of  the  anastomosing  vessels 
for  the  continuance  of  the  circulation  began  to 
increase  ; and,  in  opposition  to  the  tenets  of  J.  L. 
Petit  and  Pott,  experience  soon  proved,  that,  in 
general,  not  only  might  the  patient’s  life  be  saved, 
but  his  limb  also,  and  this,  without  any  operation 
that  could  be  compared  with  amputation,  in  regard 
to  severity.  On  looking  back  to  the  Instory  of 
amputation,  we  shall  find  that  A.  N.  Guenault 
was  one  of  the  earliest  writers  who  disapproved  of 
amputation  as  not  truly  necessary  in  cases  of  pop- 
liteal aneurism. 

It  is  alleged  that  Teislere,  Molinelli,  Guattani, 
Mazotti,  and  some  other  celebrated  Italian  sur- 
geons, were  the  first  who  ventured  to  tie  the 
popliteal  artery  for  the  cure  of  aneurism.  The 
path,  as  Pelletan  remarks,  had  been  pointed  out 
to  them  by  Winslow  and  Haller,  whose  valuable 
descriptions  and  plates  of  the  arterial  anastomoses 
about  the  knee-joint  showed  by  what  means  the 
lower  part  of  the  limb  would  be  nourished,  after 
a ligature  had  been  placed  on  the  principal  arterial 
trunk.  For  almost  thirty  years,  however,  the 
practice  of  tying  the  popliteal  artery  was  confined 
to  the  Italian  surgeons.  Pelletan  believes  that 
he  was  the  first  who  attempted  such  an  operation 
at  Paris,  nearly  thirty  years  ago  (alluding  to  about 
the  year  1780,  the  Clinique  Chirurgicale  being 
dated  1810). 
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However,  this  operation  of  opening  the  tumour 
and  tying  the  popliteal  artery  itself,  was  a severe 
and  often  a fatal  proceeding,  and  does  not  admit  of 
being  compared  with  the  Hunterian  operation,  in 
point  either  of  simplicity,  safety,  or  success,  as  I 
shall  explain,  after  the  detail  of  a few  particulars 
relating  to  the  popliteal  aneurism. 

On  whatsoever  side  of  the  artery  the  tumour  is 
produced,  it  can  be  plainly  felt  in  the  hollow  be- 
tween the  hamstrings,  and  in  general  its  nature  is 
as  easily  ascertained  by  the  pulsation  in  every  part 
of  it.  In  the  early  stage  of  spontaneous  aneurism, 
the  swelling  is  soft,  not  usually  accompanied 
by  pain,  and  capable  of  being  lessened  by  pres- 
sure, and  more  particularly  by  compression  of  the 
artery  above  the  tumour,  whereby  the  flow  of 
blood  into  it  is  stopped,  or  materially  diminished. 
The  pulsation  then  ceases,  but  is  restored  on  the 
compression  being  removed ; and  with  the  return  of 
the  pulsation,  and  that  of  the  swelling  to  its 
original  size,  a peculiar  thrilling  feel  is  experi- 
enced, arising  from  the  passage  of  the  blood  into 
the  aneurism  again  from  the  artery,  and  termed 
by  the  French  bruissement,  because  attended  with 
a confused,  rattling  sound.  After  the  swelling,  has 
existed  a little  while,  the  bruit  de  soufiet,  or  bellows 
sound,  is  likewise  more  audible,  especially  when  the 
stethoscope  is  employed.  At  length  the  tumour 
becomes  firmer,  and  the  blood  cannot  be  entirely 
pressed  out  of  it,  because  the  interior  ofthesacis  now 
more  or  less  covered  by  solidlamellated  blood.  The 
patient,  in  order  to  avoid  bearing  much  on  the  af- 
fected limb,  limps  in  the  early  stage  of  the  case ; but, 
“ as  the  aneurism  increases,  he  does  so  from  two 
causes— -the  pressure  which  takes  place  on  the  nerves 
passing  to  the  toes,  and  which  gives  rise  to  pain,  not 
in  the  part  affected,  but  in  that  to  which  the  termin- 
ations of  the  nerves  are  distributed  ; and,  from  the 
same  cause,  giving  rise  to  contraction  of  the  muscles, 
and  rigidity  of  the  tendons  passing  behind  the  joint, 
the  leg  is  permanently  bent ; the  toes  and  leg  are  ex- 
tremely painful ; and  the  foot  and  leg,  incapable  of 
bearing  the  weight  of  the  body,  become  swelled  and 
cedematous.”  (See  Guthrie  on  Dis.  of  the  Arteries, 
t.  i.  p.  109.)  Sometimes,  however,  the  patient, 
even  in  the  spontaneous  form  of  the  disease,  does 
complain  of  great  pain  in  the  ham,  and  of  numb- 
ness in  the  leg  and  foot,  instead  of  pain  in  those 
[ , parts.  (See  Case  by  Collis,  in  Dublin  Journ. 
of  Med.  Science,  vol.  v.  p.  33.)  The  symptoms  of 
a popliteal  aneurism,  as  they  present  themselves, 
when  the  sac  gives  way  under  the  integuments 
and  fascia,  or  under  the  heads  of  the  gastrocnemius, 
I need  not  repeat,  as  they  have  been  noticed  in 
the  general  observations  on  aneurism.  The  pro- 
gress of  a popliteal  aneurism  differs  in  different 
examples  ; being  sometimes  slow,  in  other  in- 
stances rapid.  Mr.  Collis  had  a patient  with  an 
aneurism  in  each  ham,  and  the  disease  continued 
almost  stationary  from  1818  to  1833,  during  all 
which  time  so  little  inconvenience  was  experienced 
by  the  patient,  that  he  was  able  to  discharge  the 
fatiguing  duties  of  an  infantry  soldier.  See  Dub- 
lin Journ.  of  Med.  Science,  vol.  v.  p.  32.)  I had 
a patient  with  popliteal  aneurism,  who,  in  bis  bu- 
siness of  an  organ-builder,  used  to  ascend  ladders, 
and  lead  a very  active  life  for  a considerable 
length  of  time;  indeed,  until  the  sac  gave  way, 
and  the  disease  changed  into  the  diffused  form. 
(See  Med.  Chir.  Trans,  vol.  xvi.)  Though  the 
disease  may  not  occur  in  the  popliteal  artery  so 
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often  as  in  the  aorta  itself,  it  certainly  is  seen 
more  frequently  in  the  former  ’vessel,  than  any 
other  branch  derived  from  the  aorta.  As  Sir  E. 
Home  has  observed,  this  circumstance  has  never 
been  satisfactorily  explained  ; and,  what  is  rather 
curious,  in  many  instances  of  this  disease,  the 
patients  have  been  coachmen  and  postillions. 
Morgagni  found  aneurisms  of  the  aorta  most  fre- 
quent in  guides,  post-boys,  and  other  persons  who 
sit  almost  continually  on  horseback  ; a fact,  which 
he  imputes  to  the  concussion  and  agitation  to  which 
such  persons  are  exposed.  Some  allusion  to  this 
subject  has  already  been  made  in  the  foregoing 
pages.  Whether  an  explanation  of  the  frequency 
of  popliteal  aneurisms  can  be  correctly  referred  to 
the  force  with  which  the  blood  must  be  impelled 
against  the  bend  of  the  artery  when  the  knee  is 
ina  state  of  flexion,  seems  questionable,  though  it  is 
on  a similar  principle  that  the  great  frequency  of 
aneurisms  of  the  curvature  of  the  aorta  is  at- 
tempted to  be  solved.  (Home,  in  Trans,  for  the 
Improvement  of  Med.  and  Chir.  Knowledge,  vol.  i. 
&c. ; and  Monro,  in  Ed.  Med.  Essays,  vol.  v.)  Were 
this  the  only,  or  even  the  principal,  cause,  surely 
one  would  have  reason  to  expect  aneurisms  to  be 
at  least  as  frequent  in  the  axilla,  and  in  the  bend 
of  the  elbow,  as  in  the  ham. 

The  popliteal  aneurism  was  once  supposed 
to  arise  from  a weakness  in  the  coats  of  the  artery, 
independently  of  disease.  If  this  were  true,  we 
might  reasonably  conclude,  that,  except,  at  the 
dilated  part,  the  vessel  would  be  sound.  Then 
the  old  practice  of  opening  the  sac,  tying  the 
artery  above  and  below  it,  and  leaving  the  bag 
to  suppurate  and  heal  up,  would  naturally  present 
itself.  As  the  arterial  coats  were  found  to  be 
altered  in  structure  higher  up  than  the  tumour 
and  the  artery  immediately  above  the  sac,  sel- 
dom united  when  tied,  but,  when  the  ligature 
came  away,  the  patient  was  destroyed  by  hemor- 
rhage, Mr.  Hunter  concluded,  that  some  disease 
affected  the  coats  of  the  vessel,  before  the  actual 
occurrence  of  aneurism.  Dissatisfied  with  Hal- 
ler’s experiments  on  frogs,  showing  that  weakness 
alone  could  give  rise  to  aneurism,  he  tried  what 
would  happen  in  a quadruped,  whose  vessels  were 
very  similar  in  structure  to  the  human.  Having- 
denuded  above  an  inch  of  the  carotid  artery  of  a 
dog,  and  removed  its  external  coat,  he  dissected 
off  the  other  coats,  layer  after  layer,  till  what  re- 
mained was  so  thin,  that  the  blood  could  be  seen 
through  it.  In  about  three  weeks  the  dog  was  killed, 
when  the  wound  was  found  closed  over  the  artery, 
which  was  neither  increased,  nor  diminished  in  size. 

It  being  conjectured  that  the  prevention  of 
aneurism,  perhaps,  arose  from  the  parts  being 
immediately  laid  down  on  the  weakened  portion 
of  the  artery,  Sir  E.  Home  stripped  off  the  outer 
layers  of  the  femoral  artery  of  a dog,  placed  lint 
over  the  exposed  part  of  the  vessel  to  keep  it  from 
uniting  to  the  sides  of  the  wound,  and,  in  six 
weeks  killed  the  animal,  and  injected  the  artery, 
which  was  neither  enlarged  nor  diminished,  its 
coats  having  regained  their  natural  thickness  and 
appearance. 

These  experiments  strengthened  Mr.  Hunter’s 
belief,  that  aneurismal  arteries  are  diseased  ; that 
the  morbid  affection  frequently  extends  a good 
way  from  the  sac  along  the  vessel  ; and  that  the 
cause  of  failure,  in  the  old  operation,  arose  from 
tying  a diseased  artery,  which  was  incapable  of 
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uniting  before  the  ligature  separated.  These  re- 
flections led  him  to  propose  taking  up  the  artery 
in  the  anterior  part  of  the  thigh , at  some  distance 
from  the  diseased  portion,  so  as  to  diminish  the 
risk  of  hemorrhage,  and  be  enabled  to  get  at  the 
vessel  again,  in  case  it  should  bleed.  The  stream 
of  blood  into  the  sac  being  stopped,  he  concluded 
that  the  sac  and  its  contents  would  be  absorbed, 
and  the  tumour  gradually  disappear,  so  as  to  ren- 
der any  opening  of  it  unnecessary. 

The  first  operation  of  this  kind,  ever  done, 
was  performed  on  a coachman,  by  Mr.  Hunter, 
in  St.  George’s  Hospital,  December,  1785.  An 
incision  was  made  on  the  anterior  and  inner  part 
of  the  thigh,  rather  below  its  middle,  which  wound 
was  continued  obliquely  across  the  inner  edge  of 
the  sartorius  muscle,  and  made  large,  in  order  to 
facilitate  the  performance  of  whatever  might  be 
necessary.  The  fascia  covering  the  artery  was 
then  laid  bare,  for  about  three  inches,  after  which 
the  vessel  itself  could  be  felt,  A cut,  about  an 
inch  long,  was  then  made  through  the  fascia, 
along  the  side  of  the  artery,  and  the  fascia  dis- 
sected off.  Thus  the  vessel  was  exposed.  Having 
disengaged  it  from  its  connections  by  means  of 
the  knife  and  a thin  spatula,  Mr.  Hunter  put  a 
double  ligature  under  it  with  an  eye-probe.  The 
double  ligature  was  then  cut,  so  as  to  make  two 
separate  ones.  The  artery  was  now  tied  with  both 
these  ligatures,  but  so  slightly  as  only  to  com- 
press the  sides  together.  Two  additional  ligatures 
were  similarly  applied  a little  lower,  with  aview  of 
compressing  some  length  of  artery,  so  as  to  make 
amends  for  the  want  of  tightness,  as  it  was  wished 
to  avoid  great  pressure  on  any  one  part  of  the 
vessel.  The  ligatures  were  left  hanging  out  of 
the  wound,  which  was  closed  with  sticking-plaster. 
On  the  second  day  the  aneurism  had  lost  one 
third  of  its  size,  and,  on  the  fourth,  the  wound 
was  every  where  healed,  except  where  the  liga- 
tures were  situated.  On  the  ninth,  there  was 
a considerable  discharge  of  blood  from  the  aper- 
tures of  the  ligature's,  but  it  ceased  on  applying  a 
tourniquet,  and  did  not  recur.  On  the  fifteenth 
day  after  the  operation,  some  of  the  ligatures 
came  away,  followed  by  ’a  small  quantity  of  mat- 
ter ; and  about  the  latter  end  of  January,  1786, 
the  man  went  out  of  the  hospital,  the  tumour  having 
become  still  less.  In  the  course  of  the  spring, 
abscesses  in  the  vicinity  of  the  cicatrix  followed, 
and  some  pieces  of  ligature  were  occasionally  dis- 
charged. In  the  beginning  of  July,  a piece  of 
ligature,  about  one  inch  long,  came  away,  after 
which  the  swelling  went  off  entirely,  and  the  man 
left  the  hospital  again  on  the  8th  perfectly  well, 
there  being  no  appearance  of  swelling  in  the  ham. 
This  subject  died  of  a fever  in  March,  1787,  and, 
on  dissection,  the  femoral  artery  was  found  im- 
pervious from  the  giving  off  of  the  arteria  pro- 
funda down  to  the  place  of  the  ligature,  and  an 
ossification  had  taken  place  for  an  inch  and  a 
half  along  the  course  of  this  part  of  the  vessel. 
Below  this  portion  the  vessel  was  pervious,  till 
just  before  it  came  to  the  aneurismal  sac,  where 
it  was  again  closed.  What  remained  of  the  sac 
was  somewhat  larger  than  a hen’s  egg,  and  its 
communication  with  the  popliteal  artery  was  ob- 
literated. The  rest  of  the  particulars  of  the  dis- 
section are  very  interesting.  (See  Tram,  for  the 
Improvement  of  Med.  and  Chir.  Knowledge,  vol.  i. 
p.  153.) 


This  celebrated  case  completely  established  the 
important  fact,  that  simp‘ly  taking  off  the  force  of 
the  circulation  is  sufficient  to  cure  an  aneurism, 
the  tumour  being  afterwards  diminished  and  re- 
moved by  the  action  of  the  absorbent  vessels.  In 
order  to  confirm  the  same  fact,  Sir  E.  Home  re- 
lated a case  of  femoral  aneurism,  which  got  well 
without  an  operation,  but,  on  a similar  principle 
to  what  occurs  when  the  artery  is  tied.  A trial 
of  pressure  had  been  made  without  avail.  The 
tumour  became  very  large,  and  such  inflammation 
took  place  in  the  sac  and  integuments,  that  mor- 
tification was  impending  ; no  pulsation  could  now 
be  felt  in  the  tumour,  or  the  artery  above  it.  The 
correct  inference  of  Sir  E.  Home  was,  that  a 
coagulum,  which  we  know  always  occurs  in  an 
artery  previously  to  mortification,  seemingly  to 
prevent  bleeding,  had  formed  in  this  instance, 
and,  in  conjunction  with  the  effusion  of  coagulable 
lymph  about  the  root  of  the  aneurism,  had  kept 
the  blood  from  entering  the  sac. 

Mr.  Hunter’s  second  operation  was  on  a trooper. 
Instead  of  using  several  ligatures,  which  were 
found  hurtful,  he  tied  the  artery  and  vein  with  a 
single  strong  one ; but,  unluckily,  the  experiment 
was  made  of  dressing  the  wound  from  the  bottom, 
instead  of  attempting  to  unite  it  at  once,  and  the 
result  was,  that  the  man  died  of  hemorrhage. 

After  this  case,  Mr.  Hunter’s  practice  was  to 
tie  the  artery  alone  with  one  strong  ligature,  and 
unite  the  wound  as  speedily  as  possible. 

Having  recorded  Mr.  Hunter’s  cases,  which 
first  established  the  present  method  of  operating 
for  the  cure  of  popliteal  aneurisms,  I shall  not 
repeat  the  strong  reasons  which  exist  against  the 
employment  of  reserve-ligatures ; metallic  com- 
pressors ; two  ligatures,  with  the  division  of  the 
vessel  between  them ; the  interposition  of  pieces 
of  linen,  wood,  cork,  agaric,  &c.  between  the  knot 
and  the  vessel  ; the  use  of  large  ligatures ; and 
other  contrivances,  the  merits,  or  rather  demerits, 
of  which  have  been  already  fully  considered  in  the 
preceding  section.  My  next  duty  is  to  explain  the 
method  of  performing  the  Hunterian  operation,  as 
brought  to  its  modern  state  of  improvement,  and 
adapted  to  the  wise  principles  which  first  emanated 
from  the  valuable  experiments  and  investigations 
of  Dr.  Jones.  (See  Hemorrhage.) 

In  the  arrangement  of  the  assistants,  one  of 
them  should  be  so  placed,  that,  if  required, in  con- 
sequence of  any  accidental  wound  of  that  vessel 
in  the  operation,  he  can  compress  the  femoral 
artery  as  it  passes  over  the  brim  of  the  pelvis ; 
but,  as  Scarpa  justly  observes,  no  pressure  of  this 
kind  is  to  be  made,  unless  the  accident  referred  to 
should  happen,  because  the  pulsations  of  the  ar- 
tery, inasmuch  as  they  indicate  the  track  of  the 
vessel,  must  tend’  materially  to  facilitate  the  ope- 
ration. The  surgeon  is  to  explore  with  his  fore- 
finger the  course  of  the  artery  from  the  crural  arch 
downwards ; and  when  he  comes  to  the  place 
where  the  vibration  of  this  vessel  begins  to  be  less 
distinctly  felt,  this  point  is  to  be  fixed  upon  for 
the  lower  end  of  the  external  incision.  This 
angle  of  the  wound  will  fall  nearly  on  the  inner 
edge  of  the  sartorius,  just  where  this  muscle 
crosses  the  track  of  the  femoral  artery,  and  at 
the  very  apex  of  the  triangle  formed  by  the  con- 
vergence of  the  triceps  and  vastus  internus.  A 
little  more  than  three  inches  above  the  place  here 
fixed  upon,  the  surgeon  is  to  begin,  with  a con- 
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vex-edged  bistoury,  the  incision  through  the  in- 
teguments and  cellular  substance,  and  carry  the 
wound  down  the  thigh,  in  a slightly  oblique  line, 
from  without  inwards,  so  as  to  make  it  follow  the 
i course  of  the  artery,  as  far  as  the  apex  of  the 
above-mentioned  triangular  space,  or  the  point 
where  the  vessel  passes  under  the  inner  edge  of 
the  sartorius  muscle.  In  order  to  make  this  first 
external  incision  with  correctness,  I consider  it 
a good  rule  always  to  take  particular  notice  of  the 
line  described  by  the  sartorius  on  the  thigh,  the 
inner  margin  of  which  muscle,  at  the  place  where 
it  meets  the  artery,  as  we  have  seen,  forms  at 
once  the  lower  boundary  of  the  incision,  and  an 
important  guide  to  the  vessel  itself.  By  ob- 
serving the  track  of  the  sartorius  attentively, 
we  shall  likewise  avoid  all  chance  of  making  the 
wound  too  low  down,  so  as  to  have  this  muscle 
\ intervening  between  the  incision  and  the  artery  ; 
a greater  source  of  embarrassment  in  the  opera- 
tion, and  of  troublesome  consequences  afterwards, 
than,  perhaps,  any  other  error ; for  when  this 
has  happened,  and  the  surgeon  has  not  room 
enough  afforded  by  the  higher  part  of  the  wound 
to  get  at  the  artery  above  the  sartorius,  he  is 
compelled  to  dissect  and  raise  up  this  muscle 
from  its  natural  connections,  ere  he  can  plainly 
discover  the  vessel.  This  inconvenience  made  a 
deep  impression  on  me  in  the  first  case,  where  I 
tied  the  femoral  artery  • for  the  intervention  of 
the  sartorius  in  a stout  soldier,  upon  whom  the 
operation  was  done,  threw  me  into  the  dilemma 
) of  either  dissecting  at  the  outer  edge  of  this 
muscle,  and  drawing  it  inwards,  or  of  enlarging 
the  wound  upwards.  The  latter  proceeding  was 
that  to  which  I gave  the  preference,  because  it 
:i  seemed  to  me  an  excellent  maxim  in  this  ope- 
ration, to  avoid  making  any  further  detachment 
of  parts  from  their  natural  connections  than  is 
absolutely  necessary ; and  I knew,  that  when  the 
i wound  was  extended  a little  higher  up,  the  artery 
i would  present  itself  more  superficially,  quite  un- 
i concealed  by  any  muscle  whatever.  In  fact,  in 
I the  superior  third  of  the  thigh,  the  anterior  surface 
i of  the  artery  is  covered  only  by  the  common  inte- 
guments, the  superficial  fascia,  the  inguinal  glands, 
the  fascia  lata,  a little  cellular  tissue,  and  the  ar- 
terial sheath.  But  in  the  middle  third  of  the  limb 
the  vessel  is  more  deeply  seated,  as,  in  addition  to 
the  skin,  superficial  fascia,  fascia  lata,  cellular 
tissue,  and  arterial  sheath,  it  is  covered  by  the  sar- 
torius muscle,  beneath  which  is  a fascia  composed 
i of  oblique  fibres,  passing  from  the  tendon  of  the 
] adductor  longus  and  magnus  muscle  to  the  vastus 
: internus.'  (See  Dr.  Quain’s  Elements,  p.  506. 

; ed.  2.)  This  last  fascia  begins  superiorly  at  the 
{ point  where  the  sortorius  first  passes  in  front  of 
I the  artery,  and  is  here  thin  ; but,  about  the  mid- 
) die  of  the  thigh,  it  is  very  dense.  It  terminates 
at  the  upper  part  of  the  inferior  third  of  the  thigh, 
in  a well-defined  edge,  beneath  which  passes  the 
nervus  saphaenus  major.  If  this  fascia  be  divided 
the  femoral  artery  and  vein  will  be  exposed.  (See 
Harrison  s Surgical  Anatomy  of  the  Arteries,  vol.ii. 
p.  136.  ed.  2.)  Anatomy  teaches  us,  then,  that 
the  femoral  artery  may  be  more  readily  taken  up  in 
the  superior  third  of  the  thigh  than  in  the  middle. 
Strongly,  therefore,  as  my  principles  lead  me  to 
condemn  Scarpa’s  modification  of  the  ligature,  his 
use  of  from  four  to  six  threads,  and  his  inter- 
position of  a roll  of  linen  between  the  knot  and 


the  vessel,  I feel  pleasure  in  expressing  my  con- 
viction of  one  excellence  in  his  mode  of  ope- 
rating; an  improvement  which  if  now  obtaining, 
if  it  has  not  already  obtained,  the  universal  ap- 
probation of  the  surgical  profession.  This  amend- 
ment consists  in  making  the  incision  in  the  upper 
third  of  the  thigh,  or  a little  higher  than  the 
place  where  Mr.  Hunter  used  to  make  the  wound. 
Scarpa’s  reason  for  this  practice  is  to  avoid  the 
necessity  of  removing  the  sartorius  muscle  too 
much  from  its  position,  or  of  turning  it  back,  to 
bring  the  artery  into  view,  so  as  to  be  tied.  I 
have  seen  the  best  operators,  even  professors  of 
anatomy,  embarrassed,  by  having  the  sartorius 
muscle  immediately  in  their  way  after  the  first  in- 
cision ; and  as  the  vessel  is  more  superficial  a little 
higher  up,  not  being  covered  there  by  the  sartorius, 
or  the  dense  fascia  extended  from  the  adductor 
muscle  to  the  vastus  internus  lower  down  the 
thigh,  while  the  place  is  further  from  the  diseased 
part  of  the  artery,  and  there  is  no  hazard  of  the 
anastomoses  failing  to  keep  up  the  circulation, 
this  part  of  Scarpa’s  practice  is  highly  deserving  of 
imitation. 

“ The  part  of  the  limb  (observes  Mr.  Hodgson) 
in  which  the  femoral  artery  can  be  tied  with  the 
greatest  facility,  is  between  four  and  five  inches 
below  Poupart’s  ligament.  The  profunda  gene- 
rally arises  from  the  femoral  artery  an  inch  and  a 
half,  or  an  inch  and  three  quarters,  below  Pou- 
part’s ligament : it  very  rarely  arises  so  low  as  two 
inches.  If,  therefore,  the  ligature  be  applied  to 
the  femoral  artery  at  the  distance  of  four  or  five 
inches  below  Poupart’s  ligament,  the  surgeon  will 
not  be  embarrassed  by  meeting  with  the  profunda 
during  the  operation,  and  the  chance  of  causing 
secondary  hemorrhage,  by  tying  the  artery  close  to 
the  origin  of  this  vessel,  will  be  obviated.”  (On 
the  Dis.  of  Arteries,  fyc.  p.  434.) 

The  trouble,  arising  from  cutting  too  low  down, 
so  as  to  have  the  sartorius  between  the  outer 
wound  and  the  artery,  may  be  more  accurately 
estimated,  when  it  is  known  that  Desault,  for 
the  removal  of  this  inconvenience,  considered  it 
right  to  make  a complete  transverse  division  of  that 
muscle,  a thing  which,  it  is  said,  may  be  done  with- 
out ill  consequences.  (Boyer,  Traits  des  Mai.  Chir . 
t.  ii.  p.  145.)  I shall  not  presume,  however,  to 
second  this  last  piece  of  advice,  because  the 
artery  can  always  be  taken  up  very  well,  without 
such  a proceeding. 

A few  years  ago,  Mr.  A.  C.  Hutchison  published 
a tract,  in  which  he  is  an  advocate  for  the  practice  of 
making  the  incision  at  the  outer’edgeofthe  sartorius, 
and  then  raising  that  muscle,  and  drawing  it  in- 
wards, in  order  to  arrive  at  the  artery.  This  ad- 
vice proceeded  from  the  apprehension,  that  the 
plan  of  taking  up  the  femoral  artery  at  the  inner 
edge  of  the  sartorius  was  attended  with  risk  of 
injuring  the  saphenal  vein,  and  large  lymphatics. 
( Letter  on  the  Operation  for  Popliteal  Aneurism , 
1811.)  When  the  operation  is  done  low  down 
the  thigh,  the  same  method  is  commended  by 
Boyer  and  Roux.  ( Nouveaux  Elemens  de  Med. 
Operatoire,  t.  i.  p.  729.)  But,  as  operating  in  this 
situation  is  liable  to  the  several  objections  of  ap- 
proaching too  near  the  disease,  of  aiming  at  taking 
up  the  artery  where  it  lies  more  deeply  than  it 
does  higher  up,  and,  of  every  inconvenience  which 
may  arise  from  the  interposition,  dissection,  and 
reflexion  of  the  sartorius  muscle,  the  method 
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ought  to  he  rejected,  unless  it  can  be  proved  that 
so  many  disadvantages  are  fully  counterbalanced 
by  other  considerations.  If  the  plan  which  I shall 
presently  recommend  be  adopted,  there  will  never 
be  the  slightest  risk  of  wounding  the  saphena  vein  : 
and,  therefore,  I do  not  consider  it  advisable  or 
necessary,  for  the  avoidance  of  this  accident,  to 
make  the  wound  precisely  upon  the  sartorius,  as 
my  intelligent  friend  Mr.  Hodgson  suggests ; a 
method  attended  with  the  inconvenience  of  having 
the  fibres  of  that  muscle  between  the  external 
wound  and  the  artery,  and  perhaps  inconsistent 
with  the  excellent  directions  which  he  afterwards 
delivers,  concerning  the  right  mode  of  performing 
the  external  incision,  when  he  says,  with  Scarpa, 
that  this  cut  should  be  “ continued  down  to  the 
fibres,  which  form  the  inner  margin  of  the  sarto- 
rius.” (On  Diseases  of  Arteries,  &;c.  p.436.)  In- 
deed, the  sartorius  crosses  over  the  artery  so 
obliquely,  that  while  it  is  quite  external  to  this 
vessel  above,  it  covers  it  in  the  middle  third  of  the 
thigh,  and  lies  internally  to  it  below. 

Now,  if  the  point  where  the  inner  margin  of  the 
sartorius  first  lies  over  the  artery  be  the  proper 
place  for  the  lower  termination  of  the  external 
incision,  we  shall  clearly  be  deviating  from  the 
precise  course  of  the  vessel  by  letting  the  higher 
portion  of  the  wound  be  over  the  fibres  of  that 
muscle.  And,  when  it  is  further  reflected,  that 
the  serious  evils  of  wounding  the  trunks  of  the 
lymphatics  in  this  operation  are  not  demonstrated 
in  modern  practice,  while  the  saphena  vein  may 
always  be  avoided  with  certainty  and  facility,  I 
cannot  admit  that  there  is  any  solid  reason  for 
letting  the  situation  and  direction  of  the  external 
wound  be  determined  by  such  apprehensions.  At 
all  events,  for  the  motives  above  explained,  it 
should  be  a fixed  maxim  in  the  operation,  in  the 
upper  third  of  the  thigh,  never  to  extend  the 
wound  lower  than  the  point  where  the  inner 
margin  of  the  sartorius  crosses  the  artery;  and 
then  all  detachment  and  displacement  of  this 
muscle  will  be  unnecessary,  and  every  embarrass- 
ment, which  might  proceed  from  its  interposition 
between  the  outer  wound  and  the  artery,  will  be 
completely  avoided.  The  first  incision  should  be 
made  in  the  direction  of  the  artery,  that,  is  along 
part  of  a line  extending  from  the  middle  of  Pou- 
part’s  ligament  to  the  point  where  the  inner  margin 
of  the  sartorius  and  the  artery  meet ; or,  as  I should 
say,  in  a direction  inclined  a little  more  out,  in 
order  to  avoid  the  risk  of  cutting  the  great  saphaenal 
vein  where  it  is  passing  through  the  fascia  lata  to 
discharge  its  blood  into  the  femoral  vein.  In  the 
living  subject,  the  course  of  the  great  saphaenal 
vein  is  often  rendered  very  conspicuous  when  dis- 
tended with  blood,  and  its  exact  situation  should 
be  attended  to  by  every  operator. 

With  the  view  of  preventing  injury  of  the  femoral 
vein,  Mr.  Carmichael  recommended  a plan,  which 
is  now  always  followed,  namely  that  of  introducing 
the  needle  on  the  pubic  side  of  the  artery,  where 
the  vein  presents  itself  to  view,  and  can  be  most 
easily  avoided.  He  remarks,  that  the  only  part  of 
the  thigh,  from  Poupart’s  ligament  to  the  tendon 
of  the  adductor  magnus,  in  which  the  femoral  vein 
is  not  completely  covered  by  the  artery,  lies  within 
the  space  which  extends  from  Poupart’s  ligament 
to  the  point  where  the  artery  meets  the  sartorius 
muscle.  At  the  part  of  this  space,  most  distant 
from  Poupart’s  ligament,  the  vein  begins  to  dis- 


close itself  at  the  pubic  side  of  the  artery,  from 
beneath  which  it  emerges  more  and  more  as  it 
ascends.  (See  Trans . <$fc.  of  the  Fellows , fyc.  of  the 
King’s  and  Queen's  College  of  Physicians,  Ireland, 
vol.  ii.  p.  357.) 

The  femoral  vein,  in  a few  rare  instances,  has 
been  found  double.  Thus,  in  the  case  recorded 
by  Mr.  Macready,  the  popliteal  vein,  in  the  lower 
part  of  the  popliteal  space,  “consisted  of  but  one 
trunk,  as  usual,  and  held  its  natural  situation,  with 
respect  to  the  surrounding  parts  ; but  in  the  upper 
third  of  the  popliteal  space,  it  divided  into  two 
branches,  which  passed  off  at  an  acute  angle, 
having  one  of  the  muscular  branches  supplied  by 
the  popliteal  artery  in  the  apex  of  the  angle.  The 
veins  then  ascended  ; one,  the  internal  and  poste- 
rior, holding  its  usual  position,  with  respect  to  the 
artery,  namely,  posterior  to  it  at  first,  but  getting 
internal  as  it  ascended  ; the  other  branch  crossed 
the  artery,  and  ascended  anteriorly,  and  a little  ex- 
ternally to  it,  which  relation  it  held  until  it  arrived 
at  the  upper  third  of  Scarpa’s  space,  where  it 
crossed  the  artery  again,  and  then,  uniting  with 
the  internal,  formed  the  femoral,  which  appeared 
dilated  into  a sinus.  The  vein  then  had  the  usual 
relation  to  the  artery,  but  was  somewhat  larger.” 
(Macready , in  Dublin  Journ.  of  Med.  Science, 
vol.ix.  p.  318.)  In  the  same  volume,  p.325., 
Mr.  Goodall  has  recorded  another  example  of 
double  femoral  vein.  In  the  latter,  the  external 
branch  crossed  the  artery  twice.  This  occasional 
variety  in  the  femoral  vein  is  important,  in  relation 
to  the  operation  for  popliteal  aneurism. 

The  skin  and  superficial  fascia  are  to  be  divided, 
in  the  situation  and  to  the  extent  above  specified, 
down  to  the  femoral  fascia,  under  which  the  artery 
lies,  and  may  be  felt  beating.  The  next  object, 
therefore,  is  to  divide  the  fascia,  which  is  here 
much  thinner  than  at  the  outer  side  of  the  limb, 
and  may  be  cut  with  another  stroke  of  the  bis- 
toury ; or,  (what  is  safer,  with  the  view  of  ab- 
staining from  all  chance  of  wounding  the  artery,) 
a slight  cut  may  first  be  made  in  the  fascia,  the 
division  of  which  may  then  be  made  to  the  re- 
quisite extent  by  introducing  under  it  a grooved 
director,  on  which  the  further  incision  may  be 
made  with  perfect  security.  The  fascia  is  to  be 
divided  in  the  direction  of  the  external  wound, 
but,  to  what  extent,  is  a point  on  which  surgical 
writers  differ,  and,  indeed,  they  must  here  differ, 
so  long  as  they  are  not  unanimous  about  the  me- 
thod of  applying  the  ligature  round  the  artery  ; 
because,  if  it  be  intended  to  use  a broad  ligature, 
with  a cylindrical  piece  of  linen  interposed  between 
it  and  the  artery,  or  especially  if  it  be  designed  to 
apply  two  ligatures  and  divide  the  vessel  in  the 
interspace,  more  of  the  artery  must  be  exposed, 
and  of  course  more  of  the  fascia  must  be  cut,  than 
when  it  is  simply  meant  to  surround  the  vessel  with 
a single  small  ligature.  Such  operators  also  as 
have  contracted  the  pernicious  habit  of  insulating 
the  artery  all  round  sufficiently  far  to  let  them 
thrust  their  fingers  under  it,  will  likewise  require 
an  extensive  opening  in  the  fascia.  This  detach- 
ment of  the  vessel  for  an  inch  or  more,  for  the  pur- 
pose of  placing  the  finger  under  it,  is  a measure 
which  deserves  to  be  condemned  in  the  strongest 
terms,  as  it  is  the  very  thing  which  produces  some 
risk  of  injuring  the  saphena  vein,  and  has  a ten- 
dency to  bring  on  secondary  hemorrhage,  inasmuch 
as  it  occasions  unnecessary  handling,  stretching, 
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and  disturbance  of  the  artery  and  surrounding 
parts,  and  an  inevitable  division  of'the  vessels, 
by  which  the  arterial  coats  are  supplied  with 
blood. 

According  to  Mr.  Hodgson,  who  wisely  avoids 
all  unnecessary  separation  of  the  artery  from  the 
surrounding  textures,  the  extent  of  the  cut  in  the 
fascia  should  be  about  an  inch.  On  the  contrary, 
Scarpa,  who  insulates  and  raises  the  vessel,  pre- 
viously to  tying  it,  insists  upon  the  prudence  of 
cutting  the  fascia  the  whole  length  of  the  external 
wound  ; for,  says  he,  if  this  practice  be  neglected, 
it  most  frequently  happens,  that,  in  the  succeeding 
inflammatory  stage,  the  bottom  of  the  wound  swells 
and  becomes  very  tense,  and  the  matter,  which 
is  formed  under  the  fascia,  not  finding  a ready 
exit,  occasions  abscesses  which  seriously  retard 
the  cure.  But  Scarpa,  instead  of  planning  a 
method  of  relieving  the  consequences,  might  have 
employed  himself  more  to  the  purpose  in  consider- 
ing how  they  were  to  be  prevented,  and  why  in 
his  method  they  most  frequently  happened.  Now, 
without  laying  any  stress  upon  two  wax  ligatures, 
each  composed  of  six  threads,  with  an  additional 
extraneous  substance,  viz.  a roll  of  linen  in  the 
noose,  wre  should  be  more  surprised  to  hear,  that 
the  wound  after  his  method  did  not  become  affected 
with  swelling,  tension,  and  suppuration,  than  that 
these  were  the  usual  effects.  After  describing  the 
division  of  the  fascia,  he  observes  : “ With  the 

point  of  the  forefinger  of  the  left  hand , already 
touching  the  femoral  artery,  the  surgeon  will  sepa- 
rate it  from  the  cellular  substance,  which  ties  it 
laterally  and  posteriorly  to  the  contiguous  muscles  ; 
and  making  the  point  of  the  same  finger  pass  gra- 
dually under  and  behind  the  femoral  artery  ( sup- 
posing the  surgeon  has  not  enormously  large 
fingers'),  he  will  raise  it  alone  from  the  bottom  of 
the  wound,  or  ( when  it  cannot  be  avoided)  along 
with  the  femoral  vein.  If  it  is  along  with  the 
femoral  vein,  the  surgeon,  holding  the  artery  and 
vein  ihus  raised,  and  almost  out  of  the  wound,  will 
cautiously  separate  the  vein  from  the  artery  with 
a bistoury,  or  spatula,  or  simply  ivith  his  fingers ,” 
<$fc.  (See  Scarpa  on  Aneurism,  p.280.  ed.  2.) 

When  we  combine  the  irritation  and  mischief  of 
all  this  work  with  the  ill  effects  of  filling  the  bottom 
of  the  wound  with  soft  lint,  I would  ask  what  more 
certain  plan  could  Scarpa  or  any  other  person 
have  suggested  for  bringing  on  the  unpleasant 
state  of  the  wound,  which  he  describes  as  most 
frequently  taking  place  ? 

According  to  my  views,  Scarpa  is  right,  however, 
in  recommending  a free  division  of  the  fascia,  not 
only  for  the  reasons  stated  by  him  for  this  practice, 
but  because  such  division  may  be  made  without 
disturbing  the  artery,  or  detaching  it  from  its 
natural  connections,  and  particularly  because, 
unless  a free  cut  be  made  through  the  fascia,  as 
well  as  the  integuments,  the  finding  of  the  artery, 
and  the  placing  of  a ligature  under  it,  cannot  be 
so  promptly  accomplished.  Dupuytren  even  re- 
commends dividing  the  fascia  more  extensively 
than  the  skin,  which  seems  to  me  to  be  a"  step  too 
far.  ( Clin . Chir.  t.  iv.  p.517.) 

I shall  suppose  the  fascia  has  now  been  divided, 
under  which  the  surgeon  distinctly  feels  the  pulsa- 
tions of  the  femoral  artery,  which  is  still  invested 
by  the  cellular  sheath.  The  femoral  vein  lies 
directly  under  this  vessel,  while  the  branches  of 
.the  anterior  crural  nerve,  separated  from  it  by 
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dense  cellular  substance,  are  more  externally,  yet 
somewhat  more  deeply,  situated.  The  two  long 
descending  branches  incline  inwards  as  they  de- 
scend, and  come  in  contact  with  the  sheath  of  the 
femoral  vessels,  where  these  are  crossed  by  the 
sartorius  : consequently,  if  the  ligature  be  applied 
above  the  inner  edge  of  the  sartorius,  they  require 
no  attention  ; but,  if  the  artery  be  tied  lower  down, 
the  larger  of  them,  the  nervus  saphaenus  major, 
which  runs  for  some  way  upon  the  sheath  of  the 
vessels,  and  then  penetrates  it  so  as  to  get  into 
contact  with  the  anterior  and  external  side  of  the 
vessel  in  the  middle  third  of  the  thigh,  care  should 
be  taken  not  to  include  it  in  the  ligature.  The 
next  object,  therefore,  is  to  pass  a single  ligature 
round  the  artery,  without  including,  or  in  any 
manner  meddling  with,  the  subjacent  femoral  vein, 
or  detaching  and  disturbing  the  artery.  For  this 
purpose,  the  best  direction  is  that  given  by  my 
friend  Mr.  Lawrence,  especially  when  combined 
with  Mr.  Carmichael’s  plan  of- letting  the  needle 
be  introduced  on  the  pubic  side  of  the  artery. 
“ After  dissecting  down  to  the  artery,  a slight 
scratch  or  incision  may  be  made  through  the 
sheath  close  to  the  side  of  the  vessel.  Then, 
with  a narrow  aneurism  needle,  nearly  pointed  at 
the  end,  and  made  as  thin  at  its  edge  as  it  can  be 
without  cutting,  a single  silk  ligature  is  to  be 
conveyed  round  it,  the  point  of  the  needle  being 
kept  in  contact  with  the  artery.  A needle  of  this 
form  makes  its  way  easily  through  the  cellular 
substance,  and  the  vessel  is  detached  only  in  the 
track  of  the  instrument.”  (See  Med.  Chir.  Trans. 
vol.  vi.) 

Dupuytren,  and  several  other  eminent  French 
surgeons,  first  pass  a bent  director  under  the  artery, 
and  then,  by  means  of  an  eye-probe,  which  is 
pushed  along  the  groove,  convey  the  ligature  under 
the  vessel.  This  is  an  eligible  method,  when  it  is 
particularly  desirable  to  see,  before  the  ligature 
is  passed,  that  nothing  is  raised  but  the  artery 
itself. 

Of  the  kind  of  ligature  to  be  employed,  I need 
only  say  here,  that  it  should  be  a single  one,  com- 
posed of  firm  materials,  in  order  to  avoid  the 
necessity  for  increasing  its  diameter  more  than 
would  be  desirable  for  reasons  elsewhere  con- 
sidered. (See  Hemorrhage  and  Ligature.) 
The  ligature  having  been  put  under  the  artery, 
one  end  of  it  is  to  be  drawn  completely  through 
the  track  made  for  it  by  the  needle,  which  instru- 
ment is  then  to  be  taken  away,  leaving  the  ligature 
under  the  vessel.  The  ligature  is  now  to  be  tied 
in  a steady  firm  manner,  but  without  any  im- 
moderate force,  which  can  never  be  necessary 
even  for  the  division  of  the  inner  coats  of  the 
vessel.  In  this  part  of  the  operation,  a few  prac- 
titioners give  the  preference  to  what  is  termed 
the  surgeons  knot,  and  commend  this  plan  of 
fastening  the  ligature ; a plan,  which  consists  in 
putting  the  end  of  the  cord  twice  through  the 
noose,  before  the  constriction  is  made.  The  only 
good  of  the  surgeon’s  knot  is,  that  it  does  not  so 
readily  slip  and  loosen  as  a common  one ; but 
Scarpa  thinks  a simple  knot  best,  as  it  does  not, 
like  the  other,  prevent  the  surgeon  from  calculating 
the  force  with  which  the  artery  is  constricted. 
(On  Aneurism,  p.281.ed.2.)  A better  reason 
against  the  surgeon’s  knot,  is  the  irregularity  with 
which  a ligature  in  this  form  will  lie  round  the 
vessel.  A simple  noose  should  therefore  be  first 
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made  and  tightened,  and  then  a second  one,  so 
as  to  form  a common  knot ; and  now,  as  a matter 
of  precaution  against  the  possibility  of  the  ligature 
slipping  and  becoming  loose,  the  surgeon,  if  he 
pleases,  can  tie  the  knot  once  again.  One  end  of  the 
ligature  is  next  to  be  cut  off  near  the  knot ; and 
the  sides  of  the  wound  are  to  be  brought  together 
with  strips  of  adhesive  plaster,  the  irritation  of  su- 
tures being  carefully  avoided.  The  remaining 
end  of  the  ligature  should  always  be  brought  out 
at  the  nearest  point  of  the  external  wound  to  the 
knot  on  the  artery. 

If  by  any  accident  the  arteries  were  pricked  in  the 
operation,  a double  ligature  should  be  passed  under 
the  vessel,  and  one  part  of  it  tied  above,  the  other 
below  the  puncture.  Thus,  Mr.  Collis,  in  en- 
deavouring to  separate  the  artery  from  the  vein, 
“ made  a small  opening,  about  the  size  of  a pin’s 
point,  into  the  artery,  from  which  a rapid  jet  of 
blood  took  place.  The  artery  was  immediately 
compressed  against  the  os  pubis,  and  a double  liga- 
ture applied,  one  part  of  which  was  tied  upon  the 
highest  exposed  portion  of  the  vessel,  and  the  other 
upon  the  lowest,  leaving  between  both  about  a 
quarter  of  an  inch  of  the  artery.  (See  Dublin 
Journ.  of  Med.  Science,  vol.  v.  p.  31.)  The  case 
ended  favourably,  and  illustrates  what  should  be 
done  under  similar  circumstances  in  other  ope- 
rations for  aneurisms.  The  manner  of  taking  up 
the  femoral  artery  in  the  middle  third  of  the  thigh, 
and  in  the  groin,  will  be  described  under  the  head 
of  Arteries. 

The  effects,  which  in  general  immediately  fol- 
low the  operation,  are  atotal  cessation  of  the  pulsa- 
tion of  the  aneurismal  tumour  ; a manifest  sinking 
and  flaccidity  of  the  swelling;  a diminution  of  pain 
in  the  seat  of  the  disease  ; and  a strong  vibration 
of  the  articular  arteries  round  the  knee.  As  Mr. 
Hodgson  has  remarked,  the  unusual  influx  of  blood 
into  the  minute  ramifications,  when  a main  artery 
is  suddenly  rendered  impervious,  is  generally 
attended  with  a remarkable  increase  in  the  tempe- 
rature of  the  limb.  After  tying  the  femoral  artery 
for  the  cure  of  popliteal  aneurism,  the  same  phe- 
nomenon occurs,  at  least  aftera  short  time,  during 
which  the  temperature  of  the  leg  and  foot  fre- 
quently continues  lower  than  that  of  the  sound 
limb.  But,  in  a few  hours,  it  generally  rises,  and 
is  sometimes  several  degrees  higher  than  that  of 
the  opposite  member.  This  state  lasts  several  days, 
at  the  end  of  which  time,  the  heat  of  the  limb 
which  had  been  operated  upon  will  be  found  to 
be  about  the  same  as  that  of  other  parts  of  the 
body.  ( Hodgson  on  Diseases  of  Arteries,  fyc. 
p.356.)  It  is  only  while  the  limb  is  colder  than 
natural,  that  it  ought  ever  to  be  fomented,  or 
covered  with  flannel.  In  particular  examples, 
there  is  no  increase  of  temperature  in  the  limb 
at  any  period  after  the  operation ; a fact,  which 
Mr. Hodgson  refers  to  the  probability  of  a col- 
lateral circulation  having  already  been  established, 
in  consequence  of  the  obstruction  to  the  passage 
of  the  blood  through  the  main  artery  by  the  ac- 
cumulation of  the  coagulum  in  the  aneurismal 
sac.  Of  course,  unless  a collateral  circulation  be 
established,  the  operation  cannot  succeed,  as  the 
limb  will  mortify  : it  behoves  us,  therefore,  to  be 
aware  of  the  circumstances  which  may  prevent 
the  due  transmission  of  the  blood  to  the  inferior 
part  of  the  limb.  These  are  ably  explained  and 
commented  upon  in  Mr.  Hodgson’s  work  : 1st,  An 


extensive  transverse  wound,  by  which  the  principal 
anastomosing  branches  are  divided.  2dly,  Tight 
bandages  and  pressure  operating  so  as  to  obstruct 
the  same  vessels.  3dly,  The  immense  bulk  of  the 
tumour,  and  the  pressure  upon  the  principal  col- 
lateral arteries.  4thly,  Calculous  depositions  in 
the  coats  of  the  arteries  of  the  limb.  5thly,  Ad- 
vanced age.  6thly,  A languid  state  of  the  circu- 
lation ; a fact,  indicating  the  wrongness  of  vene- 
section, as  a general  practice  after  the  operation, 
though  it  may  yet  be  right  to  adopt  this  treatment, 
where  the  pulsations  return  in  the  tumour  with 
unusual  strength,  and  appear  to  stop  the  diminu- 
tion of  the  swelling.  7thly,  The  abstraction  of 
heat  from  the  limb  by  cold  evaporating  lotions ; 
a plan,  which  can  only  be  right,  when  there  is 
a great  increase  of  heat  in  the  limb,  a tendency  to 
inflammation,  or  a return  of  strong  pulsations  in 
the  tumour. 

Sir  Astley  Cooper  saw  a case,  in  which  the 
application  of  white-wash  occasioned  mortifica- 
tion, and  the  patient’s  death.  In  cold  weather,  he 
always  covers  the  limb  with  flannel,  or  a stocking, 
and  sometimes  puts  jars  filled  with  hot  water  to  the 
feet.  (See  Lancet,  vol.  ii.  p.  42.) 

If  secondary  hemorrhage  were  to  occur,  ought 
we  to  take  up  the  artery  higher  up,  or  have  re- 
course to  direct  pressure  on  the  bleeding  point  1 
In  one  case  under  Mr.  Collis,  he  applied  a com- 
press, pressed  down  with  a screw  affixed  to  an  iron 
hoop  about  half  an  inch  in  breadth,  .and  suffi- 
ciently long  to  encompass  the  thigh.  With  this 
instrument,  any  degree  of  pressure  could  be  made 
on  the  artery,  whilst  little  or  none  was  made  on 
other  parts,  and  the  collateral  circulation  remained 
free.  The  bleeding  returned  once,  but  was  at 
length  permanently  stopped.  “My  chief  object 
(says  Mr.  Collis)  in  recording  this  case,  is  to  show 
the  advantage  to  be  derived  from  pressure  properly 
made,  in  arresting  secondary  hemorrhage  from 
such  a vessel  as  the  femoral  artery,  and  the  greater 
benefit  likely  to  arise  from  such  a mode  of  pro- 
ceeding than  from  tying  the  artery  higher  up, 
which,  in  the  majority  of  cases  in  which  it  has 
been  tried,  has  failed  of  saving  the  life  of  the 
patient.  (See  Dublin  Journ.  of  Med.  Science, 
vol.  v.  p.  36.)  Sometimes  pressure  will  answer, 
and  then  the  ligature  of  the  artery  higher  up  be- 
comes unnecessary  ; but  pressure  may  not  suc- 
ceed. In  an  interesting  case  under  Professor 
Regnoli,  the  femoral  artery  was  tied  in  the 
upper  third  of  the  thigh,  and  secondary  he- 
morrhage took  place  about  a week  after  the 
operation.  The  bleeding  was  suppressed  for  a 
time  by  pressure  on  the  bleeding  point,  and  the 
application  of  a bladder  filled  with  ice  to  the 
wound.  The  hemorrhage  returned,  however,  and 
Regnoli  decided  to  take  up  the  external  iliac  ar- 
tery. This  measure  permanently  stopped  the 
bleeding  ; and,  though  the  artery  was  so  completely 
ossified,  where  it  was  tied,  that,  on  tightening  the 
ligature,  a remarkable  crepitation  ivas  distinctly 
heard,  and  it  was  even  apprehended  that  the  ligature 
had  broken  the  vessel  completely  through,  the  liga- 
ture came  away  on  the  eighteenth  day,  without 
any  bleeding.  The  artery,  in  fact,  had  become 
obliterated.  In  the  end,  however,  the  patient  died 
of  gangrene  in  the  leg.  ( Istoria , $c.  intorno  un 
Aneurisma  Popliteo,  Pisa,  1833,  p.  26,  &c.) 

When  the  operation  is  done  according  to  the 
principles  laid  down  in  this  article,  the  patient  is 
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not  too  old  nor  enfeebled,  and  the  after-treat- 
ment is  properly  conducted,  mortification  cannot 
be  said  to  be  a frequent  event.  In  one  case, 
operated  upon  by  Sir  Astley  Cooper  in  1823,  the 
whole  of  the  foot  and  part  of  the  leg  mortified ; 
but  it  should  be  noticed,  that,  in  this  instance,  the 
whole  limb  was  extremely  swollen  previously  to 
the  artery  being  taken  up.  (See  Lancet,  vol.  i. 
p.  436.)  In  all  his  extensive  practice,  he  has 
seen  but  three  or  four  instances  of  a failure  of  the 
operation  from  gangrene.  ( Lectures , <5>fc.,  vol.  ii. 
p.  60.)  Mr.  Liston  has  related  one  example,  which 
he  ascribed  to  the  improper  use  of  fomentations 
with  hot  salt  water.  (See  Edinb.  Med.  Journ. 
No. 90.  p.3.)  As,  however,  the  patient  seems  to 
have  been  of  a very  phlogistic  diathesis,  and  to 
have  been  attacked  with  inflammation  of  other 
parts,  the  reality  of  the  alleged  cause  appears 
questionable.  I have  seen  but  one  example  of 
gangrene,  and  in  that  only  one  toe,  and  a portion 
of  the  skin  of  the  instep,  sloughed  in  a very  debi- 
litated subject.  This  partial  gangrene  of  the  foot 
was  particularly  noticed  by  Deschamps  and 
Scarpa,  the  latter  of  whom  regards  it  as  an  unusual 
thing,  only  likely  to  happen  in  old,  weak,  or  un- 
healthy subjects  ; and  “ at  any  rate  (says  he),  if 
this  should  happen  in  any  of  these  enervated  indi- 
viduals, the  patients  may  console  themselves  for 
the  loss  of  one  or  two  of  their  toes,  with  the  cure 
of  a popliteal  aneurism,  and  the  avoidance  of  a 
painful  and  dangerous  incision  in  the  ham,  and 
of  the  tedious  suppuration  which  would  have  fol- 
lowed it.” 

Sir  Astley  Cooper  has  known  retention  of  urine 
brought  on  by  the  operation  in  one  or  two  exam- 
ples, and  the  use  of  the  catheter  indispensable. 

( Lectures , fy c.,  vol.  ii.  p.  58.)  Sir  Charles  Bell 
met  with  a case,  in  which  the  femoral  artery  divided 
below  the  profunda  into  two  equal  branches,  the 
most  superficial  of  which  was  alone  noticed  and 
tied  in  the  operation.  The  patient  died  of  consti- 
tutional disturbance,  arising  from  inflammation  in 
the  whole  course  of  the  sartorius.  After  two  or 
three  days,  the  pulsation  of  the  tumour,  which  had 
been  very  strong,  ceased  in  consequence  of  the 
coagulation  of  the  blood  within  the  sac  ; another 
fact,  exemplifying  that  this  desirable  change  will 
not  be  prevented  by  a current  of  blood  being  still 
propelled  through  the  aneurismal  cavity.  (See 
Quarterly  Journ.  vol.iii.  p.607.) 

Mr.  Liston  has  recorded  a case,  in  which  the 
pulsation  and  tumour  returned  several  months 
after  the  operation.  “ On  consulting  with  Dr. 
Thomson,  it  was  agreed  to  try  the  effect  of  me- 
thodical bandaging,  from  the  points  of  the  toes 
upwards,  and  a compress  over  the  tumour,  with 
rest,  cold  applications,  and  moderate  diet.”  These 
means  had  the  desired  effect ; and  the  patient  did 
not  complain  much  of  those  pains  which  so  fre- 
quently remain  after  the  operation  for  aneurism. 

According  to  Mr.  Liston,  these  pains  are  in  ge- 
neral distinctly  referrible  to  the  sachro-ischiatic 
nerve  and  its  branches,  and  are  explained  by  the 
state  of  the  vessels  in  the  substance  of  the  nerve. 
In  the  natural  state,  the  neurilemal  vessels,  when 
injected,  are  not  larger  than  sewing  threads  ; but, 
when  the  enlargement  of  the  collateral  branches 
is  requisite,  owing  to  the  obstruction  of  the  trunk, 
they  also  are  called  on  to  contribute  their  share  in 
the  new  circulation;  and  they  become  enormously 
distended.  In  one  remarkable  specimen,  in  which 
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[the  limb  was  injected  and  examined  fifteen  years 
after  the  superficial  femoral  artery  had  been  se- 
cured for  aneurism  in  the  ham,  the  vessels  in  the 
sacro-ischiatic  nerve  had  attained  the  size  of  crow- 
quills,  and  were  convoluted  in  an  extraordinary 
manner.  The  pains  in  the  limb,  noticed  by  Mr. 
Liston  as  occurring  after  the  operation,  he  acknow- 
ledges, however,  are  by  no  means  so  severe  as 
those  experienced  previously,  and  which  are  pro- 
duced by  the  compression  and  stretching  of  the 
nerves  by  the  sac.  (Edinb.  Med.  Journ-.  No.  90. 

p.  2.) 

When  the  operation  succeeds,  a considerable 
portion  of  the  artery  above  the  aneurismal  tumour 
is  rendered  impervious,  the  vessel  indeed  being 
sometimes  converted  into  a solid  cord  from  the 
origin  of  the  profunda  to  that  of  the  tibial  arteries. 
(A.  Cooper,  Med.  Chir.  Trans,  vol.  ii.  p.  254.) 
In  general,  however,  the  obliteration  of  the  artery 
is  less  extensive  ; a fact,  particularly  noticed  in 
one  of  Mr.  Hunter’s  cases  (Trans,  of  a Soc.  for 
the  Improvement  of  Med.  and  Chir.  Knowledge , 
vol.  i.  p.  153.),  and  vainly  urged  by  Deschamps, 
as  a proof  of  the  insufficiency  of  the  new  method. 
(See  Obs.  et  Rdf  exions  sur  la  Ligature  desp  rin- 
cipales  Arteres  blesses,  et  particulierement  sur 
I’Aneurisme  de  VArtere  poplitde,  p.  76.  Paris, 
1797.)  It  appears  from  the  observations  of  Mr. 
Hodgson,  that  the  artery  generally  becomes  im- 
pervious, for  the  space  of  three  or  four  fingers’ 
breadth,  at  the  place  where  the  ligature  is  ap- 
plied ; below  which  part  its  tube  is  free,  and  con- 
tinues so  for  some  distance,  when  the  obliteration 
again  commences,  and  descends  along  a consider- 
able extent  of  the  popliteal  artery  to  the  origin  of 
the  inferior  articular  or  tibial  arteries.  Thus,  says 
this  author,  an  insulated  portion  of  the  femoral 
artery  preserves  its  cavity,  from  each  extremity  of 
which  considerable  anastomosing  branches  arise  ; 
the  upper  branches  convey  blood  into  the  vessel, 
and  the  lower  transmit  it  into  anastomosing  chan- 
nels, that  originate  below  the  knee.  (On  Diseases 
of  Arteries,  fyc.,  p.  278.)  Now,  as  Mr.  Hodgson 
is  unacquainted  with  any  case,  except  that  recorded 
by  Sir  Astley  Cooper,  where,  after  the  modern 
operation,  the  artery  was  obliterated  from  the  seat 
of  disease  in  the  ham  to  the  part  at  which  the  liga- 
ture was  applied,  he  thinks  it  probable  that,  in 
most  instances,  a double  collateral  circulation  ex- 
ists in  the  limb,  after  this  method  of  cure. 

In  consequence  of  the  motion  of  the  blood  being 
more  or  less  impeded  in  the  aneurismal  sac  by  the 
application  of  the  ligature  to  the  femoral  artery, 
the  aneurismal  cavity  soon  becomes  completely 
filled  with  coagula,  which  even  block  up  the  ad- 
joining portion  of  the  arterial  tube.  The  coagu- 
lated blood  in  the  sac  is  afterwards  absorbed  ; and 
a gradual  diminution,  and  final  disappearance  of 
the  aneurism  in  the  ham  ensue  ; with  the  excep- 
tion of  a slight  induration,  which  sometimes  re- 
mains, composed  of  a remnant  of  the  sac  itself,  or 
of  the  fibrous  parts  of  the  blood.  This  slight  hard- 
ness in  the  cavity  of  the  ham  occasions  no  incon- 
venience, and  does  not  hinder  the  patient  from 
performing  the  motions  of  the  knee  and  leg  with 
quickness  and  safety.  (Scarpa,  p.  257.  edit.  2.) 

After  the  operation,  the  circulation  is  carried  on 
principally  by  the  arteria  profunda,  whose  branches 
communicate  with  the  articular  arteries  of  the 
popliteal,  and  with  arteries  sent  to  the  knee  by  the 
anterior  and  posterior  tibial.  Large  branches  in 
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the  sciatic  nerve,  sent  off  by  the  arteria  profunda, 
communicate  very  freely  with  the  popliteal  artery, 
the  articular,  and  branches  of  the  posterior  tibial. 
As  Sir  Astley  Cooper  has  further  explained,  the 
freedom  of  anastomosis  sometimes  leads  to  a re- 
production of  an  aneurism.  The  femoral  artery 
was  tied  by  Mr.  Key,  and  the  patient,  after  being 
discharged  cured,  returned  with  a painful  tumour 
in  the  ham,  attended  with  an  obscure  pulsation. 
The  limb  was  amputated,  and  a large  artery, pass- 
ing to  the  tumour,  and  situated  nearly  in  the  usual 
place  of  the  femoral,  required  a ligature.  ( Lec- 
tures, &;c.  vol.ii.  p.  60.) 

When  the  advantages  of  the  foregoing  method 
of  operating  are  contrasted  with  the  dangers  and 
severity  of  the  practice  of  laying  open  the  aneu- 
rismal  tumour,  and  applying  ligatures  round  the 
diseased  part  of  the  vessel,  it  is  surprising  to  find 
any  modern  surgeons  still  expressing  a preference 
to  the  latter  mode  of  treatment  under  any  circum- 
stances whatsoever.  Yet  Boyer,  Roux,  and  a few 
French  surgeons,  are  in  this  way  of  thinking, 
which  reminds  me  of  their  slowness  to  adopt,  at 
every  opportunity,  union  by  the  first  intention,  one 
of  the  greatest  and  most  decided  advances  to  per- 
fection ever  made  in  the  practice  of  surgery.  The 
severity  and  difficulties  of  the  old  method  of  ope- 
rating, in  cases  of  popliteal  aneurism,  are  most 
faithfully  depicted  by  Scarpa.  In  the  ham,  says 
he,  the  artery  lies  very  deep.  The  space  is  limited 
and  narrow,  within  which  it  can  be  brought  into 
view  and  tied,  without  risk  of  tying  along  with  it, 
or  of  destroying,  some  of  the  principal  anastomoses 
formed  by  the  articular  arteries  of  the  knee.  On 
account  of  the  depth  of  the  artery,  it  is  difficult  to 
pass  any  instrument  round  it,  without  including 
other  parts  ; and  it  is  no  less  difficult  to  draw  the 
ligature  on  the  vessel  with  a proper  degree  of 
tightness.  Scarpa  then  comments  on  the  disad- 
vantages of  tying  the  lacerated,  diseased  part  of 
the  vessel,  which  is  sometimes  so  high  up,  that,  in 
order  to  apply  the  ligature  above  it,  it  is  necessary 
to  cut  through  the  long  head  of  the  triceps,  anc 
make  a passage  through  into  the  thigh.  Or,  the 
diseased  or  lacerated  part  of  the  artery  is  situated  so 
low  down  in  the  calf  of  the  leg,  that  it  is  impossible 
to  avoid  including,  either  in  the  incision,  or  the 
ligature,  the  lower  anastomosing  articular  arteries, 
on  the  preservation  of  which  the  circulation  and 
life  of  the  subjacent  part  of  the  limb  in  a great 
measure  depend.  We  must  add  to  all  this  the 
violence  unavoidably  done  to  the  great  sciatic 
nerve,  which  an  assistant  must  hold  drawn  to  one 
side  of  the  wound  nearly  the  whole  time  of  the 
operation.  The  proceeding  is  also  liable  to  other 
great  difficulties,  as  may  be  seen  from  a case  re- 
ported by  Masotti  (Dis.  sul  Aneurysma , p.  53.), 
where  the  popliteal  artery  was  so  firmly  united, 
and,  as  it  were,  confused  with  the  vein,  the  nerve, 
the  tendons  of  the  neighbouring  muscles,  and  the 
periosteum,  that  the  cavity  of  the  ham  presented 
the  appearance  of  an  intricate  mass  of  parts,  not 
easily  separable  from  one  another.  Lastly,  the 
operation  leaves  a large  deep  wound,  laying  open 
the  whole  cavity  of  the  ham,  and  followed  by 
copious  suppuration,  sinuses,  and  necrosis  of  the 
heads  of  the  femur  and  tibia.  If  the  patient  be 
not  hurried  into  his  grave  by  these  affections,  and 
even  if  the  parts  in  the  ham  heal,  he  is  almost 
always  left  with  an  incurable  contraction  of  the 
knee,  and  perpetual  lameness.  Thus,  Masotti 


(Op.  cit.  p.  17.)  relates  one  case  where  the  sub- 
sequent effect  caused  such  destruction  of  the  soft 
parts  in  the  ham,  that  not  a vestige  of  artery,  vein, 
or  sciatic  nerve  was  left,  and  the  patient  remained 
all  the  rest  of  his  life  with  a paralytic  leg,  and 
ulcers  and  fistulae  all  round  the  knee.  (Scarpa  on 
Aneurism,  p.251 — 253.  ed.  2.) 

I shall  now  advert  to  a few  facts  in  the  history 
of  surgery,  which  eventually  led  to  the  bold  and 
successful  operations  performed  at  the  present  day, 
or  the  cure  of  aneurisms  of  the  femoral  and  pop- 
liteal arteries.  The  earliest  case,  of  which  the 
particulars  are  recorded,  amounting  to  a satisfac- 
tory proof  that  the  lower  extremity  might  be  duly 
supplied  with  blood,  notwithstanding  the  femoral 
artery  had  been  tied  high  up  in  the  thigh,  is  the 
example,  related  by  M.  A.  Severinus,  of  a false 
aneurism  of  the  thigh,  about  eight  fingers’  breadth 
below  the  groin,  caused  by  a musket-ball  wound. 
In  this  instance,  Severinus  tied  the  femoral  artery 
above  and  below  the  aperture  in  it,  and  not  only 
was  the  patient’s  life  saved,  but  the  use  of  the  limb 
also  preserved.  ( Chirurgice  EJficacis,  p.  2.  Enar- 
ratoria .)  The  next  authentic  case  of  the  ligature 
of  the  femoral  artery,  is  that  reported  by  Saviard, 
where  Bottentuit,  in  1688,  tied  this  artery  on  ac- 
count of  a false  aneurism,  the  result  of  a sword 
wound,  at  the  inner  and  upper  part  of  the  thigh. 
The  surgeons,  called  into  consultation,  were  im- 
mediately convinced  that  the  only  thing  to  be 
done  was  to  take  up  the  femoral  artery ; but  they 
were  fearful  lest  the  patient  should  perish  of 
bleeding,  ere  the  opening  in  the  vessel  could  be 
found  ; and,  in  case  the  artery  were  secured,  they 
apprehended  that  the  obstruction  of  the  circulation 
would  be  followed  by  mortification  of  the  limb. 
The  patient  was  therefore  first  prepared  for  his 
fate  by  the  administration  of  the  sacrament.  A 
band  was  then  applied  round  the  upper  part  of  the 
limb,  and  tightened  by  means  of  a stick,  with 
which  it  was  twisted,  a piece  of  pasteboard  being 
put  under  the  knot,  in  order  to  render  the  con- 
striction less  painful.  The  tumour  was  then 
opened,  the  clotted  blood  extracted,  and  the  open- 
ing in  the  artery  detected  by  slackening  the  tour- 
niquet. A curved  needle,  armed  with  a double 
ligature,  was  then  introduced  under  the  femoral 
artery,  and  one  of  the  cords  was  tied  above,  and 
the  other  below,  the  wound  in  the  vessel.  Then 
follows  a curious  passage,  showing  the  operator’s 
judgment  at  that  time,  respecting  the  impropriety 
of  interposing  any  cylinder  of  linen  between  the 
knot  of  the  ligature  and  the  artery,  as  some  of  the 
old  surgeons  at  that  time  used  to  do,  as  well  as  a 
few  of  the  moderns.  “ On  ne  mit  point  de  petites 
compresses  sur  le  corps  de  Vartere  au-dessus  du 
nosud,  comme  font  quelquesuns,  pareeque  Von  jugea 
qu’il  etoit  d’une  grande  consequence  de  Her  tres- 
dtroitement  une  artere  si  considerable,  ce  que  Von 
n’auroit  pas  die  sur  defaire  en  interposant  la  petite 
compresse,”  &c.  For  greater  security,  assistants, 
who  relieved  each  other  in  turn,  kept  up  constant 
pressure  on  the  tied  part  of  the  vessel  for  twenty- 
four  hours.  In  six  weeks  the  patient  recovered, 
and  afterwards  enjoyed  such  good  health,  that  he 
went  through  several  campaigns.  (Saviard,  Nou- 
veau Recueil  d’ Observations  Chir.  Obs.  63.  12mo. 
Paris,  1702.) 

Now,  with  respect  to  these  two  cases,  it  merits 
attention,  that,  though  Fleister,  Morgagni,  and 
others,  endeavoured  to  explain  the  success,  by 
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supposing  that  each  of  the  patients  in  question 
must  have  had  a double  superficial  femoral  artery 
in  the  limb  operated  upon,  both  Severinus  and 
Saviard  were  wise  enough  to  avoid  making  any 
such  erroneous  inference  themselves.  At  a later 
period,  Guttani  laid  bare  the  femoral  artery,  as  it 
passed  under  Poupart’s  ligament  ; compressed  it 
against  the  ramus  of  the  pubes,  by  means  of  gra- 
duated compresses, retained  with  a firm  roller;  and 
thus  obtained  the  speedy  obliteration  of  the  vessel, 
and  cured  an  aneurism,  which  had  been  first  in- 
judiciously opened.  ( De  Externis  Aneurysmatibus , 
Hist . 15.  4to.  Romae,  1772.)  In  the  same  book 
is  given  the  case  of  an  inguinal  aneurism,  which, 
when  it  had  continued  three  months,  and  become 
equal  in  size  to  a large  fist,  was  attacked  with 
gangrene,  whereby  the  aneurismal  sac  was  quickly 
destroyed,  and  the  femoral  artery  obliterated  for 
a considerable  extent  from  the  crural  arch  down- 
wards. The  sloughs  were  thrown  off,  however, 
and  the  ulcer  had  in  a great  measure  healed,  when 
the  patient  fell  a victim  to  debility.  (Hist.  17.) 
Here  it  is  to  be  remarked,  that,  during  the  five 
weeks  this  man  lived  after  the  obliteration  of  the 
femoral  artery,  above  the  origin  of  the  profunda, 
not  only  the  circulation  and  life  of  the  whole  limb 
were  preserved,  but  the  auxiliary  arteries,  coming 
from  within  the  pelvis,  proved  capable  of  limiting 
the  progress  of  the  mortification  of  the  parts  round 
the  aneurism,  and  of  commencing  the  healing  pro- 
cess in  a manner  which  raised  great  hopes  of  a 
cure.  A similar  fact  is  also  recorded  by  Dr.  Clarke. 
(Duncan’s  Med.  Comment,  vol.  iii.) 

These,  and  other  cases  which  might  be  quoted, 
furnished  ample  proof  of  the  efficiency  of  the 
anastomosing  vessels  in  the  support  of  the  limb, 
though  the  femoral  arttery  had  been  tied,  or  obli- 
terated in  a very  high  situation. 

Besides  these  facts,  surgeons  derived  every  en- 
couragement to  attempt  the  cure  of  popliteal  aneu- 
rism, by  the  ligature  of  the  artery  above  the  tumour, 
from  the  elucidations  given  by  Winslow  and  Haller, 
concerning  the  numberless  inosculations  which 
exist  between  the  upper  and  lower  articular  ar- 
teries. Haller  even  drew  the  conclusion,  that,  if 
the  course  of  the  blood  were  intercepted  in  the 
popliteal  artery,  between  the  origins  of  the  two 
orders  of  articular  branches,  such  anastomoses 
would  suffice  for  carrying  on  the  circulation  in 
the  leg.  And  at  length  Heister,  weighing  the 
anatomical  observations  of  Winslow  and  Haller, 
and  the  facts  recorded  by  Severinus  and  Saviard, 
first  proposed  applying  to  popliteal  aneurisms  an 
operation,  which,  with  the  exception  of  those  two 
cases,  had  until  his  time  been  restricted  chiefly  to 
aneurisms  of  the  brachial  artery.  (Dis.  de  Genuum 
Structurd  eorumque  Morbis.  Dis.  Chir.  Halleri, 
t.  iv.) 

It  was  in  Italy  that  the  earliest  operations  were 
undertaken  for  the  cure  of  popliteal  aneurisms,  by 
Guattani,  or  rather  by  a German  surgeon,  named 
Keysler,  as  would  appear  from  a letter  written  by 
Testa  to  Cotunni.  (See  Pelletan,  Clinique  Chir. 
t.  i.)  The  practice  of  tying  arteries  for  the  cure 
of  aneurism  was  also  adopted  in  Italy  by  Molinelli 
and  Mazotti,  at  a period,  when,  in  other  countries, 
amputation  was  the  measure  to  which  the  patient 
was  always  subjected.  The  success,  obtained  by 
these  surgeons,  soon  led  others  to  imitate  them, 
and  by  degrees  the  practice  of  tying  the  femoral 
artery  became  common  both  in  cases  of  aneurism 


and  wounds ; and  from  the  observations  of  Heister 
( Haller , Disp.  Chir.  t.  v.),  Acrell  (Murray  }de 
Aneurysm.  Demons), 'Leslie  (Edin.  Med.  Comment,). 
Hamilton  (B.  Bell’s  Surgery,  vol.  i.),  Burschall 
(Med.  Obs.  and  Inq.  vol.  iii.),  Leber  (Hehaen,  Ra- 
tio Medendi,  t.  vii.),  and  Jussy  (Ancien  Journ.  de 
(Med.  t.  xlii.),  it  was  proved,  beyond  the  shadow 
of  a doubt,  that  the  circulation  might  continue  in 
the  limb,  after  the  obliteration  of  the  fem,oral  ar- 
tery, whether  such  obliteration  were  effected  by 
direct  pressure,  or  the  ligature. 

The  exact  period  when  the  first  operation  of 
laying  open  the  tumour  and  tying  the  popliteal 
artery  was  performed  in  England,  is  not,  as  far  as 
I know,  particularly  specified.  However,  j udging 
from  the  observations  made  on  this  practice  in 
the  writings  of  Pott  ( Remarks  on  Palsy,  &;c.  8vo. 
Lond.  1779),  of  Wilmer  (Cases  and  Remarks 
irf  Surgery,  8vo.  Lond.  1779),  of  Kirkland 
( Thoughts  on  Amputation,  8vo.  Lond.  1780),  and 
of  others,  it  is  clear  that  this  method  of  treatment 
had  been  often  done  in  this  country  earlier  than 
the  dates  of  those  works,  and,  as  would  appear,  with 
little  or  no  success.  The  earliest  attempt  of  this 
kind  in  France  was  made  by  Chopart  in  1781 
(Roux  Nouveaux  Elemens  de  Med.  Operatoire,  t.  i. 
p.  556.),  about  five  and  twenty  years  after  the 
examples  set  by  Guattani  in  Italy;  but  Chopart 
failed  in  his  endeavours  to  repress  the  bleeding 
from  the  exposed  cavity  of  the  tumour,  and  was 
therefore  obliged  to  amputate  the  limb.  Sub- 
sequently to  this  attempt,  the  operation  was  under- 
taken by  Pelletan  in  two  instances,  the  terminations 
of  which  were  successful : consequently,  this  sur- 
geon may  be  regarded  as  entitled  to  the  honour  of 
having  proved  to  his  countrymen  the  possibility  of 
curing  the  popliteal  aneurism  by  laying  open  the 
tumour,  and  securing  the  artery  in  the  ham. 

The  severity  and  frequent  ill  success  of  this 
method  of  operating  I have  already  noticed,  nor 
shall  I repeat  the  objections  to  it.  With  respect 
to  the  Hunterian  practice,  the  great  peculiarities  of 
which  were  tying  the  artery  at  some  distance  above 
the  disease,  and  not  opening  the  swelling  at  all, 
Richerand  seems  offended  that  Hunter’s  name 
should  be  affixed  to  an  operation,  which  he  con- 
ceives was  in  reality  the  invention  of  Guillemeau. 
Here  we  observe  .ffEtius  again  puts  in  a prior 
claim,  and  with  much  more  effect,  because  the 
method,  of  which  he  speaks,  truly  resembled  Mr. 
Hunter’s,  inasmuch  as  the  vessel  is  directed  to  be 
tied  at  some  distance  above  the  swelling,  while 
Guillemeau  only  tied  the  artery  close  above  the 
disease,  and  opened  the  swelling,  a serious  deviation 
from  the  Hunterian  practice. 

G uillemeau,  a disciple  of  Ambrose  Pare,  having 
to  treat  an  aneurism  at  the  bend  of  the  arm,  the 
consequence  of  bleeding,  exposed  the  artery  above 
the  tumour,  tied  this  vessel,  then  opened  the  sac, 
took  out  the  coagulated  blood,  and  dressed  the 
wound,  which  healed  by  suppuration.  After  more 
than  a century,  Anel,  on  being  consulted  about  a 
similar  case,  tied  the  artery  above  the  swelling, 
which  was  left  to  itself.  The  pulsation  ceased, 
the  tumour  became  smaller,  and  hard,  and  after 
some  months  no  traces  of  the  disease  were  per- 
ceptible. 

In  1785,  Desault  operated  in  the  same  manner 
for  a popliteal  aneurism  : the  swelling  diminished 
by  one  half,  and  the  throbbings  ceased ; on  the 
twentieth  day  it  burst ; coagulated  blood  and  pus 
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were  discharged  in  large  quantities ; and  the  wound, 
after  continuing  a long  time  fistulous,  at  length 
healed.  Towards  the  end  of  the  same  year,  Hunter 
applied  the  ligature  somewhat  differently ; instead 
of  placing  it  close  to  the  swelling,  or  directly  above 
it,  he  put  it  on  the  inferior  part  of  the  femoral  ar- 
tery. (S e,e  Richer  and  Nosogr.  Chir.  t.  iv.  p.  98, 
99.  edit.  2.)  Unquestionably  Anel  did,  in  one 
solitary  instance,  tie  the  brachial  artery  immedi- 
ately above  an  aneurism  at  the  bend  of  the  arm, 
and  effected  a cure  without  opening  the  swelling 
(Suite  de  la  Nouvelle  Methode  de  guirir  les  Fistules 
lachrymales,  p.  251.  Turin,  1714);  but  he  did  not 
think'of  applying  the  plan  to  the  femoral  artery, 
or  draw  the  attention  of  French  surgeons  suf- 
ficiently to  the  matter,  to  make  them  imitate  his 
operation : on  the  contrary,  the  method  fell  into 
oblivion,  and  was  never  repeated.  With  regard 
to  Desault’s  operation,  said  to  have  been  done  fn 
an  earlier  part  of  1785  than  Mr.  Hunter’s  first 
operation,  it  is  only  necessary  to  say,  that  Desault 
tied  the  popliteal  artery  itself,  while  the  grand 
object  in  Mr.  Hunter’s  method  was  to  take  up 
the  femoral  artery,  at  a distance  from  the  disease, 
and  that  it  is  this  last  mode  alone,  which  has  gained 
such  approbation,  and  been  attended  with  unparal- 
leled success. 

The  French  surgeons  have  not  practised  the 
Hunterian  operation  with  the  same  degree  of  suc- 
cess with  which  it  has  been  performed  in  England, 
and,  consequently,  they  have  often  returned  to  the 
old  method  of  opening  the  sac,  &e.  Even  Boyer 
averred,  a few  years  ago,  his  relinquishment  of 
what  he  calls  Anel ’s  plan.  ( Traitd  des  Mai.  Chir. 
t.  ii.  p.  148-)  But  we  shall  not  be  surprised  at 
this  ill  success,  when  we  hear  that  some  of  them 
neglected,  for  a long  while,  the  right  principles  on 
which  ligatures  ought  to  be  applied  to  arteries,  as 
explained  by  Dr.  Jones  in  his  work  on  hemorrhage. 
Even  Baron  Dupuytren,  until  a late  date,  adhered 
to  the  use  of  ligatures  of  reserve  ; while  Boyer 
applied  not  less  than  four  loose  ligatures  round  the 
ai’tery,  besides  two  tight  ones  ; and  consequently 
a large  portion  of  the  vessel  lay  separated  from 
its  natural  connexions,  and  irritated  by  these  ex- 
traneous substances.  Hunter’s firstoperation  nearly 
failed  also  on  account  of  so  many  ligatures,  none 
of  which  were  tightened  so  as  to  cut  through  the 
inner  coats  of  the  artery,  and  thus  promote  its 
closure.  (See  Hemorrhage.)  At  length,  how- 
ever, Dupuytren,  and  several  other  distinguished 
surgeons  in  France,  convinced  of  the  inutility  and 
danger  of  ligatures  of  reserve,  totally  discon- 
tinued their  employment.  (See  Lemons  Orales  de 
Clin.  Chir.  t.iv.p.531.)  The  following  passage 
also  shows  the  valuable  reforms,  which  have  taken 
place  in  France  in  the  mode  of  tying  arteries,  and 
the  treatment  of  aneurism,  “ The  process  ge- 
nerally employed  at  the  present  day,”  says  Baron 
Dupuytren,  “is  that  of  Anel  or  Hunter.  When 
an  artery  is  tied  in  this  plan,  it  is  exposed,  if  pos- 
sible, at  a point  far  enough  from  the  aneurism  for 
the  vessel  to  be  perfectly  healthy,  and  in  a situation 
where  it  is  superficial ; so  that  the  neighbouring 
veins  and  nerves  may  be  more  easily  separated 
from  it,  and  the  ligature  more  conveniently  tight- 
ened, in  a proper  degree.  Another,  not  less  im- 
portant precept,  is  to  preserve,  above  the  wound,  a 
ufficiency  of  collateral  branches  to  keep  up  the 
circulation  in  the  lower  part  of  the  limb  after  the 
operation,  and  to  make  the  incision  so  that  the 


ligatures  may  not  be  applied  too  near  any  large 
collateral  vessels,  particularly  the  superior  ones, 
because  their  immediate  proximity  to  the  ligatures 
is  one  of  the  causes  most  to  be  apprehended  of 
secondary  hemorrhage.  The  incision  should  be 
extensive  enough  to  let  what  is  requisite  be  easily 
done  to  the  artery,  and  the  fascia  should  he  even 
more  freely  divided  than  the  integuments.”  (Op. 
et  vol.  cit.  p.  516.)  With  reference  to  the  ope- 
ration for  popliteal  aneurism,  Rosenmuller,smChir. 
Anat.  Plates,  part  iii.  tab.  8 and  9. ; Scarpa’s  and 
Tiedemann’s  matchless  engravings ; Haller’s  leones; 
Manec,  De  la  Ligature  des  Arte  res,  pi.  9.  and  10. ; 
and  Elias  Bujalsky,  Tabula  Anat.  Chir.  Petropol. 
1828  ; deserve  to  be  consulted. 

Aneurisms  of  the  Leg,  Foot,  Forearm,  and 

Hand. 

It  is  not  long  since  doubts  were  entertained  of 
the  possibility  of  curing  an  aneurism  at  the  upper 
part  of  the  calf  of  the  leg  by  tying  the  femoral 
artery  in  the  middle  of  the  thigh.  ( Instituto  Ital. 
di  Scienze  ed  Art/',  vol.  i.  parte  ii.  p.266.)  The 
author,  here  referred  to,  was  led  by  this  uncertainty 
to  have  recourse  in  one  instance  to  the  severe 
method  of  laying  open  the  tumour,  in  order  to  get 
at  the  vessel  lower  down.  On  this  case,  Scarpa 
makes  some  correct  reflections : the  operator  (says 
he)  assured  himself,  that,  on  cornpressing  the  fe- 
moral artery  at  the  upper  part  of  the  thigh,  the 
tumour  at  the  top  of  the  calf  ceased  to  pulsate  ; and 
that,  when  the  compression  was  continued  for  some 
time,  the  swelling  partly  disappeared , and  became 
softer.  It  ought  to  have  been  evident,  therefore, 
that  the  aneurism  might  have  been  cured  by  tying 
the  trunk  of  the  femoral  artery,  as  described  in 
the  foregoing  section.  In  Scarpa’s  work  is  a case, 
in  which  an  aneurism  at  the  bifurcation  of  the 
popliteal  artery  was  cured  by  the  ligature  of  the 
femoral  artery.  (See  p.  541.  ed.  2.)  Mr.  Hodg- 
son has  seen  three  aneurisms,  situated  at  the  com- 
mencement of  the  tibial  arteries,  cured  by  the  same 
operation.  (On  Diseases  of  Arteries,  fyc.  p.  437.) 
But,  as  Scarpa  remarks,  though  the  Hunterian 
operation  answers  in  the  cure  of  aneurism  in  the 
bend  of  the  arm,  and  at  the  upper  part  of  ihe  calf 
of  the  leg,  it  is  not  so  effectual  for  aneurisms 
situated  on  the  back  or  palm  of  the  hand,  or  the 
dorsum,  or  sole  of  the  foot.  The  free  communi- 
cation, which  the  ulnar  and  radial  arteries  keep 
up  with  each  other  in  the  hand,  and  the  tibial 
arteries  have  with  each  other  in  the  foot,  prevent 
the  operation  from  succeeding,  whether  the  bra- 
chial, or  femoral  artery,  or  one  of  the  two  large 
arteries  of  the  forearm,  or  leg,  be  tied.  In  proof 
of  this  statement,  Scarpa  cites  two  cases  of  aneu- 
rism seen  by  himself ; one  on  the  instep,  the  kind 
of  case  seen  also  by  Guattani;  the  other  in  the 
sole  of  the  foot;  and  a third  case  of  the  same  dis- 
ease in  the  latter  situation  ; all  of  which  were  found 
to  be  incurable  by  the  ligature  of  the  anterior  tibial 
artery.  (P.311.)  Scarpa  thinks,  however,  that 
the  operation  of  tying  this  vessel  where  it  passes 
over  the  dorsum  of  the  foot  might  succeed,  if  aided 
by  compression,  applied  so  as  to  stop  the  current 
through  the  other  main  channel ; and  he  seems 
to  approve  of  this  practice,  because  the  plan  of 
tying  the  artery  above  and  below  the  disease 
(which  is  the  most  certain  means  of  cure)  could 
not  be  done,  without  extensive  incisions  in  the 
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sole  of  the  foot.  In  an  aneurism  at  the  lower  part  j 
of  the  leg,  Mr.  Hodgson  judiciously  insists  upon 
the  prudence  of  tying  the  artery,  as  near  as  pos- 
sible to  the  tumour,  because  the  recurrent  cir- 
culation, through  the  large  inosculations  in  the 
foot,  might  still  cause  the  swelling  to  enlarge,  in 
consequence  of  the  blood  sent  into  the  sac  from 
the  lower  extremity  of  the  vessel  passing  through 
the  aneurismal  cavity  into  branches  arising  from 
the  artery  between  the  aneurism  and  the  ligature. 
(P.438.)  However,  in  one  case  of  aneurism  of 
the  anterior  tibial  artery,  Mr.  H.  Cline  applied  a 
ligature  just  above  the  tumour  without  success, 
and  Sir  Astley  Cooper  expressly  recommends 
making  an  incision  in  the  sac,  and  applying  a liga- 
ture both  above  and  below  the  swelling.  ( Lectures , 
§c.  vol. ii.  p.  63.)  When  an  aneurism  arises  from 
the  radial,  ulnar,  or  interosseous  arteries  near  the 
elbow,  tying  the  brachial  will  suffice  ; but  if  the 
disease  be  lower  down,  the  vessel  from  which  it 
proceeds  must  be  taken  up  near  the  swelling. 
( Hodgson , p.393.)  A case,  strikingly  illustrative 
of  this  truth,  is  recorded  by  Mr.  Liston.  J.  M.  P., 
aged  nineteen,  applied  to  him  on  the  28th  of  July, 
on  account  of  an  aneurism  of  the  left  radial  artery, 
about  the  middle  of  the  forearm,  occasioned  by  a 
wound.  The  tumour  was  as  large  as  a walnut, 
and  so  compressible  that  it  could  easily  be  made 
to  disappear.  Pressure  was  tried  at  first,  with 
apparent  benefit ; but,  as  it  did  not  succeed,  the 
humeral  artery  was  tied  on  the  8th  of  August, 
and  with  the  effect  of  completely  removing  the 
tumour.  On  the  eighteenth  day  afterwards,  how- 
ever, a small  slough  was  detached  from  the  cica- 
trix, and  about  three  o’clock  next  morning  a 
violent  hemorrhage  took  place.  Mr.  Liston  then 
deemed  it  necessary  to  lay  open  the  sac,  and  tie 
the  artery  above  and  below  the  wound  in  it.  (See 
Edin.  Med.  Journ.  No.  90.  p.  4.) 

Scarpa  mentions  a case,  where  the  dorsal  artery 
of  the  thumb  was  wounded  ; but  as  the  hemorrhage 
returned  several  times,  and  pressure  failed  in  sup- 
pressing it,  the  surgeon  took  up  the  radial  artery 
at  the  wrist.  After  cutting  off  this  direct  current 
of  blood  towards  the  injured  vessel,  pressure  on  the 
wound  proved  effectual.  Three  months  after- 
wards, the  patient  having  died,  the  radial  artery  was 
found  impervious  for  three  fingers’  breadth  below 
where  the  ligature  had  been  applied,  and  the  dorsal 
artery  was  likewise  obliterated  from  the  root  of  the 
thumb  to  the  beginning  of  the  palmar  arch. 

Mr.  Todd  has  published  a case,  in  which  he 
cured  a large  aneurismal  swelling  of  the  posterior 
side  of  the  forearm  by  tying  the  brachial  artery. 
From  the  description,  I conclude  that  the  disease 
was  an  aneurism  by  anastomosis,  as  it  is  termed ; 
but  the  particulars  given  by  the  author  leave  some 
doubt  on  this  point.  (S ee  Dublin  Hospital  Reports, 
vol.  iii.  p.  135.) 

The  manner  of  exposing  and  tying  the  principal 
arteries  of  the  leg  and  forearm  will  be  described 
under  the  term  Arteries. 

Of  Aneurisms  high  up  the  Femoral 
Artery. 

Several  facts,  already  specified  in  the  preceding 
columns  as  having  occurred  many  years  before  the 
operation  of  tying  the  external  iliac  artery  was 
attempted,  amounted  to  a full  proof,  that  the 
circulation  might  go  on  in  the  lower  extremity, 
notwithstanding  the  artery  in  the  groin  were  tied, 
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or  obliterated.  On  this  point,  some  of  Guattani’s 
cases  were  most  decisive. 

The  ligature  of  the  external  iliac  artery,  for 
aneurisms  of  the  femoral  artery  in  the  bend  of  the 
groin,  has  now  been  practised  so  frequently,  and 
the  instances  of  success  are  so  numerous,  that  all 
doubt  concerning  the  propriety  and  utility  of  the 
attempt  has  entirely  ceased.  The  French,  who 
evinced  great  backwardness  in  espousing  the  Hun- 
terian method  of  operating  for  aneurisms,  though 
it  is  decidedly  one  of  the  greatest  improvements  in 
modern  surgery,  at  one  period  showed  great  reluct- 
ance to  practise  the  operation  of  tying  the  exter- 
nal iliac  artery.  M.  Roux,  however,  who  was  in 
London  about  twenty  years  ago, ‘saw  the  thing 
done,  and  his  testimony,  no  doubt,  had  considerable 
influence  in  quickening  the  adoption  of  this  bold, 
but,  on  the  whole,  very  successful  measure,  by  his 
brethren  in  the  capital  of  France.  Still,  as  M.Roux 
remarks,  “We  cannot  but  blame  the  indifference 
with  which  the  operation  is  mentioned  in  some  of 
the  latest  French  surgical  publications.  At  this 
moment  (1815)  we  can  reckon  twenty-three  facts, 
relative  to  tying  the  external  iliac  artery,  and,  on 
fifteen  of  the  patients,  it  has  perfectly  succeeded. 
In  these  twenty-three  operations,  I comprehend 
the  two  which  were  done  in  France  ; one  at  Brest, 
by  Delaporte,  and  the  other  at  Lyons,  by  Bouchet ; 
cases  the  authenticity  of  which  cannot  be  doubted. 
In  the  number  of  successful  cases,  is  to  be  com- 
prised Bouchet’s  operation,  since  the  patient  lived 
more  than  a year  afterwards,  and  then  died  of  the 
consequences  of  an  inguinal  aneurism  of  the  op- 
posite side. 

“Sir  A.  Cooper  alone  had  tied  the  external 
iliac  artery  six  times  before  my  journey  to  London, 
and  during  my  stay  there  I saw  him  perform  the 
operation  once.  Four  of  his  patients  were  entirely 
well ; one  of  the  three  others  died,  the  thirteenth 
week  after  the  operation,  of  the  bursting  of  an 
aneurism  of  the  aorta.  At  this  period,  the  circu- 
lation in  the  limb  had  been  re-established.  I saw 
the  limb  after  it  had  been  injected,  amongst  Sir 
A.  Cooper’s  anatomical  preparations.  Large  and 
beautiful  anastomoses  existed  round  the  pelvis, 
between  the  dilated  branches  of  the  internal  iliac 
and  femoral  arteries.  With  respect  to  the  sixth 
patient,  the  leg  mortified,  and  the  thigh  was  am- 
putated without  success.  The  seventh  died  of  he- 
morrhage, which  took  place  on  the  fourteenth  or 
fifteenth  day  after  the  operation.”  ( Parallele  dela 
Chir.  Angloise  avec  la  Chir.  Frangoise,  p.275, 
276.)  Sir  Astley  Cooper  had  tied  the  external  iliac 
artery  in  nine  cases  (see  Lancet,  vol.ii.  p.  44.)  ; 
and  the  operation  is  now  so  common,  that  scarcely 
a week  passes  without  some  record  of  its  perform- 
ance in  one  part  of  the  world  or  another. 

The  many  facts  exemplifying  the  propriety  of 
this  operation  must  have  been  highly  gratifying  to 
Mr.  Abernethy,  by  whose  judgment  it  was  first 
suggested,  and  by  whose  enterprising  hand  it  was 
first  performed. 

Mr.  Abernethy  was  called  upon  on  several 
occasions  to  take  up  the  external  iliac  artery,  and 
every  one  of  these  cases  proved  that  the  anas- 
tomosing vessels  were  fully  capable  of  conveying 
blood  enough  into  the  limb  below,  and  that  a ves- 
sel even  of  this  size  could  become  permanently 
closed  after  being  tied.  Three  of  the  operations 
in  which  Mr.  Abernethy  took  up  the  external  iliac 
artery,  the  very  first  examples  of  this  practice,  I 
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was  an  eye-witness  of,  the  eases  having  occurred 
at  St.  Bartholomew’s  Hospital  at  the  time  when  I 
was  an  articled  student  there.  (See  Abernethy’s 
Surg.  and  Physiol.  Essays,  and  Surgical  Obs.  1804  ; 
Edin.Med.  and  Surg.  Journal  for  January,  1807.) 

In  Mr.  Abernethy’s  first  operation,  performed 
in  1796,  an  incision,  about  three  inches  in  length, 
was  made  through  the  integuments  of  the  abdo- 
men, in  the  direction  of  the  artery,  and  thus  the 
aponeurosis  of  the  external  oblique  muscle  was 
laid  bare.  This  was  next  divided,  from  its  connec- 
tion with  Poupart’s  ligament,  in  the  direction  of 
the  external  wound,  for  the  extent  of  about  two 
inches.  The  margins  of  the  internal  oblique  and 
transverse  muscles  being  thus  exposed,  Mr.  Aber- 
netby  introduced  his  fingers  beneath  them  to 
protect  the  peritoneum,  and  then  divided  them. 
Next  he  pushed  this  membrane,  with  its  contents, 
upwards  and  inwards,  and  took  hold  of  the  ex- 
ternal iliac  artery  with  his  finger  and  thumb.  It 
now  only  remained  to  pass  a ligature  round  the 
artery  and  tie  it ; but  this  required  caution,  on 
account  of  the  contiguity  of  the  vein  to  the  artery. 
These  Mr.  A.  separated  with  his  finger,  and  intro- 
ducing a ligature  under  the  artery  with  a common 
surgical  needle,  tied  it  about  an  inch  and  a half 
above  Poupart’s  ligament. 

The  following  was  the  method,  which  Mr. 
Abernethy  adopted  in  the  second  instance  of  tying 
the  external  iliac  artery. 

An  incision,  three  inches  in  length,  was  made 
through  the  integuments  of  the  abdomen,  begin- 
ning a little  above  Poupart’s  ligament,  and  ex- 
tending upwards ; it  was  more  than  half  an  inch 
on  the  outside  of  the  upper  part  of  the  abdominal 
ring,  to  avoid  the  epigastric  artery.  Here  I may 
remark,  that  as  the  epigastric  artery  ascends  ob- 
liquely inwards  between  the  fascia  transversalis 
and  the  peritoneum,  near  the  internal  border  of 
the  inner  ring,  the  usual  distance  between  which 
and  the  abdominal  ring  is  an  inch  and  a half,  the 
place  chosen  by  Mr.  Abernethy  for  the  incision 
did  not  in  reality  leave  the  epigastric  artery  unex- 
posed to  danger.  The  aponeurosis  of  the  external 
oblique  muscle  was  next  divided,  in  the  direc- 
tion of  the  external  wound.  The  lower  part  of 
the  internal  oblique  muscle  was  thus  uncovered  ; 
and  the  finger  being  introduced  below  the  infe- 
rior margin  of  it  and  of  the  transversalis  muscle, 
they  were  divided  with  the  crooked  bistoury 
for  about  one  inch  and  a half.  Mr.  Abernethy 
now  introduced  his  finger  beneath  the  bag  of  the 
peritoneum,  and  carried  it  upwards  by  the  side  of 
the  psoas  muscle,  so  as  to  touch  the  artery  about 
two  inches  above  Poupart’s  ligament.  He  took 
care  to  disturb  the  peritoneum  as  little  as  possible, 
detaching  it  to  no  greater  extent  than  was  requi- 
site to  admit  his  two  fingers  to  touch  the  vessel. 
Tlie  pulsations  of  the  artery  made  it  clearly  dis- 
tinguishable, but  Mr.  Abernethy  could  not.  put  his 
finger  round  it  with  facility.  In  order  to  be  able 
to  do  so,  he  was  obliged  to  make  a slight  incision 
on  each  side  of  it.  Mr.  A.  now  drew  the  artery 
gently  down,  so  as  to  see  it  behind  the  peritoneum. 
By  means  of  an  eye-probe,  two  ligatures  were  con- 
veyed under  the  vessel ; one  of  these  was  carried 
upwards  as  far  as  the  artery  had  been  detached, 
and  the  other  downwards  ; they  were  firmly  tied, 
and  the  vessel  was  divided  in  the  interspace  be- 
tween them.  (Surg.  Observ.  1804.) 

Mr.  Freer,  of  Birmingham,  who  may  claim  the 


honour  of  having  seconded  Mr.  Abernethy  in  this 
new  practice,  made  an  incision  about  one  inch 
and  a half  from  the  spine  of  the  ilium,  beginning 
about  an  inch  above  it,  and  extending  it  down- 
wards about  three  inches  and  a half,  so  as  to  form 
altogether  an  incision  four  inches  and  a half  long, 
extending  to  the  base  of  the  tumour.  The  tendon 
of  the  external  oblique  being  exposed,  was  care- 
fully opened,  and  also  the  internal  oblique,  when 
the  finger,  being  introduced  between  the  perito- 
neum and  transversalis,  served  as  a director  for 
the  crooked  bistoury,  which  divided  the  muscle. 
Avoiding  all  unnecessary  disturbance,  Mr.  Freer 
separated  the  peritoneum  with  his  finger,  till  he 
could  feel  the  artery  beating,  which  was  so  firmly 
bound  down  that  he  could  not  get  his  finger  under 
it  without  dividing  its  fascia.  The  vessel  having 
been  separated  from  the  surrounding  parts,  a curved 
blunt  needle,  armed  with  a strong  ligature,  was 
put  under  it,  and  tied  very  tight,  with  the  intention 
of  dividing  the  internal  coats  of  the  vessel.  The 
operation  led  to  a perfect  cure.  (Freer  on  Aneurism, 
p.  83.  4to.  1807.)  Mr.  Tomlinson,  of  the  same 
town,  was  also  an  early  performer  of  the  opera- 
tion : he  applied  only  one  ligature,  and,  of  course, 
left  the  artery  undivided ; the  event  was  comple 
successful. 

The  following  is  Sir  Astley  Cooper’s  mode  of 
operating : A semilunar  incision  is  made  “ through 
the  integuments,  in  the  direction  of  the  fibres  of 
the  aponeurosis  of  the  external  oblique  muscle. 
One  extremity  of  this  incision  will  be  situated  near 
the  spine  of  the  ilium,  the  other  will  terminate  a 
little  above  the  inner  margin  of  the  abdominal  ring. 
The  aponeurosis  of  the  external  oblique  muscle 
will  be  exposed,  and  is  to  be  divided  throughout  the 
extent  and  in  the  direction  of  the  external  wound. 
The  flap,  which  is  thus  formed,  being  raised,  the 
spermatic  cord  will  be  seen  passing  under  the  mar- 
gin of  the  internal  oblique  and  transverse  muscles. 
The  opening  in  the  fascia,  which  lines  the  trans- 
verse muscle,  through  which  the  spermatic  cord 
passes,  is  situated  in  the  midspace  between  the  an- 
terior superior  spine  of  the  ilium,  and  the  symphisis 
pubis.  The  epigastric  artery  runs  precisely  along 
the  inner  margin  of  this  opening,  beneath  which 
the  external  iliac  artery  is  situated.  If  the  finger, 
therefore  be  passed  under  the  spermatic  cord, 
through  this  opening  in  the  fascia,  it  will  come 
into  immediate  contact  with  the  artery,  which  lies 
on  the  outside  of  the  external  iliac  vein.  The  ar- 
tery and  vein  are  connected  together  by  dense  cel- 
lular membrane,  which  must  be  separated  to  enable 
the  operator  to  pass  a ligature,  by  means  of  an 
aneurism  needle,  round  the  former.”  (See  Hodg- 
son on  Diseases  of  Arteries,  p.  421,  422.) 

The  foregoing  incision,  the  convexity  of  which 
is  turned  outward  and  downward,  I think,  should 
extend  from  within  and  a little  above  the  anterior 
superior  spinous  process  of  the  ilium  to  above  and 
a little  within  the  middle  part  of  Poupart’s  liga- 
ment, the  exact  point  under  which  lies  the  internal 
ring,  behind  which  the  external  iliac  artery  is  to  be 
found.  As  soon  as  the  tendon  of  the  external  ob- 
lique muscle  has  been  divided,  the  internal  oblique 
and  transverse  muscles  may  be  cautiously  cut  with 
the  aid  of  a director ; and  then  the  fascia  transver- 
salis either  divided  in  the  same  way,  or  torn  through 
with  the  end  of  the  scalpel,  or  director.  Care  must 
be  taken  to  avoid  the  epigastric  artery,  which  runs 
from  the  pubic  side  of  the  external  iliac  to  the 
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inner  side  of  the  incision.  Baron  Dupuytren,  in 
performing  the  operation  at  the  Hotel-Dieu,  in 
1821,  wounded  the  epigastric  artery.  (See  Ave- 
rill’s  Operative  Surgery,  p.  37.)  The  hemorrhage 
was  so  copious,  that  two  ligatures  were  required. 
The  patient  afterwards  died  of  peritonitis,  which, 
in  all  probability,  was  brought  on  by  the  disturb- 
ance of  the  parts  in  the  proceedings  requisite  for 
securing  the  ends  of  the  wounded  vessel.  Hence, 
in  operating  according  to  Sir  A.  Cooper’s  plan, 
after  pushing  upwards  the  lower  border  of  the  in- 
ternal oblique  and  transversalis,  together  with  the 
spermatic  cord,  if  the  fascia  transversalis  is  to  be 
cut,  and  not  torn,  or  if  the  inner  ring,  the  opening 
in  that  fascia,  is  to  be  dilated,  the  requisite  incision 
should  be  made  with  a probe-pointed  bistoury  in 
the  direction  towards  the  anterior  superior  spinous 
process  of  the  ilium,  and  away  from  the  epigastric 
artery.  Mr.  Guthrie  has  seen  the  epigastric  artery 
divided  in  this  operation,  and  two  ligatures  placed 
upon  it  without  any  inconvenience  occurring. 
When  such  practice  is  adopted,  he  rates  the  im- 
portance of  the  accident  much  lower  than  I am 
inclined  to  do ; for  he  observes,  “ I have  reason  to 
know  that  this  artery  is  made  a greater  bugbear 
of,  than  there  is  any  occasion  for,  in  all  operations  on 
these  parts.  If  the  surgeon  has  unluckily  divided 
it,  either  in  this  or  any  other  operation,  all  that  he 
has  to  do  is  to  enlarge  the  incision,  and  tie  both  the 
divided  ends  ; and  I have  no  hesitation  in  saying, 
it  will  not  be  of  any  consequence,  either  in  this 
operation,  or  one  for  hernia.  If  a man  has  been  so 
unfortunate  as  to  have  a wound  in  his  peritoneum, 
of  a quarter  or  half  an  inch  in  extent,  two  ligatures 
on  the  epigastric  artery,  and  a slight  increase  in 
the  extent  of  the  external  incisions,  add  little  or 
nothing  to  the  danger,  which  only  takes  place  in 
reality  when  the  wound  is  closed  up,  and  the 
artery  is  allowed  to  bleed  internally.”  ( Guthrie 
on  Dis.  of  Arteries,  p.  376.)  While  I approve  of 
the  practice  of  securing  the  two  ends  of  the  epigas- 
tric artery  in  a case  of  this  description,  the  accom- 
plishment of  it  would  not  be  so  easy  as  the  deli- 
very of  the  proper  advice ; and  where  the  perito- 
neum is  cut,  as  in  examples  of  hernia,  blood  would 
be  likely  to  be  effused  in  the  cavity  of  the  perito- 
neum, before  the  ends  of  the  vessel  could  be  se- 
cured. In  taking  them  up,  also,  a considerable 
disturbance  and  irritation  of  the  parts  would  ne- 
cessarily be  produced.  For  such  reasons,  and  on 
account  of  the  generally  fatal  termination  of  a 
wound  of  the  epigastric  artery,  I cannot  but  view 
this  accident  as  a truly  perilous  one.  The  external 
iliac  vein  must  never  be  included  in  the  lig-ature, 
as  such  a proceeding  would  cause  a dangerous  in- 
terruption of  the  return  of  the  blood. 

Mr.  Norman,  of  Bath,  who  has  tried  both 
modes  of  operating,  found  that  proposed  by  Sir 
A.  Cooper  a more  easy  way  of  finding  the  ex- 
ternal iliac  artery,  than  the  longitudinal  incision 
practised  by  Mr.  Abernethy.  “The  objection 
(says  Mr.  Norman)  to  Sir  A.  Cooper’s  mode  of 
operating  in  cases  where  the  tumour  extends  high 
up,  is  by  no  means  well  .founded  ; for  the  lower 
part  of  the  bag  of  the  peritoneum,  lying  on  the 
edge  of  Poupart’s  ligament,  must  in  every  case 
be  exposed  and  detached,  in  order  to  get  at  the 
artery,  which  lies  behind  the  posterior  part  of  that 
membrane,  and  this  is  most  easily  effected  by  an 
incision  in  the  direction  of  Poupart’s  ligament; 
whilst  two  thirds  of  the  longitudinal  incision  are 


made  on  a part  of  the  peritoneum,  which  lines  the 
abdominal  muscles,  and  the  lower  portion  only  of 
the  incision  reaches  that  part  of  the  membrane 
which  is  to  be  separated.  The  consequences  of 
this  are,  that  the  peritoneum  is  in  much  greater 
danger  of  being  wounded,  and  that  the  probability 
of  a hernia  forming  after  the  cure  is  much  in- 
creased by  the  extensive  division  of  the  oblique 
muscles.”  (See  Bled.  Chir.  Trans,  vol.  x.  p.  101.) 
These  remarks  are  well  founded,  and  they  coin- 
cide with  some  observations,  made  many  years 
ago  by  M.  Roux,  who,  while  he  inclined  to  Mr. 
Abernethy ’s  method,  saw  the  disadvantage  of  let- 
ting the  direction  of  the  wound  in  this  instance 
correspond  to  the  course  of  the  artery.  Hence, 
after  many  trials  on  the  dead  subject,  he  laid  down 
the  rule,  that  the  beginning  of  the  wound  should 
never  be  further  than  half  an  inch  from,  and  a 
very  little  higher  than,  the  anterior  superior  spine 
of  the  ilium,  and  that  it  should  be  carried  very 
obliquely  downwards,  to  the  middle  of  Poupart’s 
ligament.  (See  Nouveaux  Ele/nens  de  Med.  Op. 
t.  i.  p.  747,  &c.) 

Mr.  Todd,  also,  after  repeated  trials  of  Mr. 
Abernethy’s  and  Sir  Astley  Cooper’s  methods  on 
the  dead  subject,  concluded  that  the  plan,  recom- 
mended by  the  latter,  afforded  the  greatest  facility  of 
applying  the  ligature  to  the  artery,  because  more 
room  was  obtained  by  it,  and  with  less  disurbance 
of  the  peritoneum,  than  in  the  other  way.  Where, 
however,  it  becomes  necessary  to  apply  a ligature 
to  a higher  part  of  the  artery,  in  consequeuce  of 
secondary  hemorrhage,  Mr.  Todd  conceives  that 
Mr.  Abernethy’s  method  should  be  adopted.  (See 
Dublin  Hospital  Reports,  vol.iii.  p.  92.) 

In  a case  operated  upon  by  Air.  Kirby,  a 
hernia  followed,  in  the  situation  where  the  abdo- 
minal muscles  had  been  divided.  (See  Cases  with 
Obs.  p.  109.  8vo.  Lond.  1819.) 

In  one  case,  Dr.  Post  found  the  peritoneum  so 
thickened  and  diseased,  that  he  could  not  raise  it 
from  the  subjacent  parts,  and  he  was  obliged  to 
make  an  opening  in  it.  The  protruding  viscera  were 
then  pushed  back,  and,  with  a needle,  a ligature 
was  introduced  under  the  artery,  the  peritoneum 
being  also  included  in  the  ligature.  Notwith- 
standing the  disadvantageous  method  of  operating, 
and  the  return  of  pulsation  in  the  swelling,  the 
patient  had  so  far  recovered  in  three  months,  that 
he  had  regained  the  use  of  the  limb.  (See  Ameri- 
can Med.  and  Phil.  R.eg.  vol.  iv.  p.  443.)  Both 
the  external  iliac  arteries  of  the  same  individual 
were  tied  in  succession  by  Air.  Tait ; one  on  the 
8th  of  Alay,  1825,  and  the  other  on  the  16th  of 
April,  1826;  and  this  with  entire  success,  not- 
withstanding the  peritoneum  was  wounded  in  one 
of  these  operations.  Al.  Arendt  also  took  up 
both  the  external  iliac  arteries  in  one  patient,  and, 
though  there  was  only  an  interval  of  a week  be- 
tween the  operations,  the  case  had  a very  favour- 
able termination.  (See  Velpeau,  Nouv.  Elem.  de 
Med.  Oper.  t.  i.  p.  175.) 

In  one  remarkable  case.  Air.  Newbiggin,  by  ty- 
ing the  external  iliac  artery,  cured  both  an  inguinal 
and  a popliteal  aneurism  together.  (See  Edin. 
Med. and  Surg.  Journal  for  Jan.  1816,  p.  71,  &c.) 

The  many  operations,  which  have  now  been 
done  on  theext  ernal  iliac  artery,  impress  me  with 
a conviction,  thaV,in  subjects  under  a certain  age, 
there  is  no  reason  to  fear  that  the  anastomoses  will 
not  generally  suffice  for  the  supply  of  the  lower 
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extremity.  Out  of  twenty-five  cases  the  particu- 
lars of  which  I formerly  collected,  there  were  only 
three  in  which  the  limb  was  attacked  by  gan- 
grene. These  three  were  patients  of  Sir  A.  Coo- 
per, M.  Bouchet  of  Lyons,  and  Mr.  Collier.  The 
proportion  is  not  so  much  as  one  in  eight.  The 
three  instances  of  gangrene  were  not  all  in  the  cir- 
cumstances which  permitted  the  event  to  be  im- 
puted to  the  anastomoses  not  having  had  sufficient 
time  to  enlarge,  though  perhaps  Mr.  Collier’s  case 
was  such.  On  the  other  hand,  we  are  to  notice 
that  Dr.  Cole’s  patient  was  operated  upon  a few 
days  after  the  wound,  and  yet  the  limb  was  duly 
supplied  with  blood,  and  did  not  become  gan- 
grenous. The  same  important  facts  were  likewise 
exemplified  in  the  remarkable  case,  where  M. 
Velpeau  was  suddenly  called  upon  to  tie  the  ex- 
ternal iliac  artery,  which  had  been  accidentally 
wounded  with  a knife.  Here,  although  there  had 
been  no  preliminary  dilatation  of  the  collateral 
vessels,  either  by  a trial  of  pressure,  or  by  the  pre- 
sence of  an  aneurism,  a ligature  was  at  once  put  on 
the  external  iliac  artery,  with  a perfectly  successful 
result.  (See  Velpeau,  Nouv.  Eltm.  de  Mdd.  Optr. 
t.  i.  p.  175.)  It  appears  therefore  to  me,  that  the 
occasional  occurrence  of  gangrene  cannot  be  ad- 
mitted as  a just  reason  for  delay,  until  the  col- 
lateral vessels  have  had  time  to  enlarge.  I 
believe,  that  in  all  aneurismal  diseases,  early  ope- 
rating is  the  best  and  most  judicious  practice. 
This  was  one  principal  cause,  as  Kirkland  ob- 
serves, which  occasioned  the  bad  success  of  the  old 
surgeons  in  the  treatment  of  popliteal  aneurisms, 
and  he  foretold,  many  years  ago,  that  operations 
for  the  cure  of  aneurisms  would  answer  better,  if 
not  deferred  so  long  as  formerly.  (See  Thoughts 
on  Amputation,  fyc.  8vo.  Lond.  1780.)  I join 
Kirkland  in  this  sentiment,  not  without  recollecting 
that  all  aneurisms  are  attended  with  a chance  of 
getting  well  spontaneously  in  the  course  of  time. 
I saw  the  inguinal  aneurism  which  did  so,  under 
Dr.  Albert,  in  the  York  Hospital ; but  as  this 
is  a rare  incident,  I do  not  believe  that  it  ought  to 
influence  us  against  having  speedy  recourse  to  an 
operation.  Besides,  the  cure  by  inflammation  and 
sloughing  appears  to  me  to  be  attended  in  reality 
with  more  peril  than  a well  executed  operation, 
and,  consequently,  has  less  recommendations  than 
many  may  imagine.  Had  not  Dr.  Albert’s  patient 
been  a very  strong  man,  he  would  certainly  have 
fallen  a victim  to  the  extensive  disease,  which  the 
bursting  and  sloughing  of  the  tumour  created. 
Thus,  Delaporte’s  patient  died  of  the  mass  of 
disease,  which  the  tumour  itself  made;  for  it  had 
been  suffered  to  attain  too  large  a size,  so  that, 
when  it  inflamed,  the  effects  were  fatal.  (See 
Richerand,  Nosogr.  Chir.  t.  iv.  p.  113.  edit.  4.) 

I believe  Dr.  Wilmot’s  observation  is  perfectly 
correct,  that,  if  a comparison  were  made,  between 
the  operation  of  tying  the  external  iliac  artery  and 
that  of  tying  the  artery  in  the  thigh,  we  should 
find  the  recoveries  after  the  first  more  frequent,  in 
proportion  to  the  number  of  times  it  hasbeen  done, 
than  after  common  operations  lower  down.  (See 
Dublin  Hospital  Rep.  Spc.  vol.  ii.  p.  214.) 

The  greatest  artery  that  conveys  blood  into  the 
lower  extremity,  after  the  external  iliac  has  been 
tied,  is  the  gluteal ; but  besides  it,  the  ischiatie, 
the  obturator,  and  the  external  pudic,  which 
anastomoses  freely  with  the  internal  pudic,  are  im- 
portant vessels  in  keeping  up  the  circulation. 


In  one  case,  operated  upon  by  Mr.  J.  C.  War- 
ren, the  epigastric  artery  arose  from  the  anterior 
and  inner  part  of  the  sac,  and  gave  origin  to  the 
obturator,  while  the  circumflexa  ilii  originated  from 
the  outer  part  of  the  sac.  All  these  vessels  were 
greatly  enlarged,  and  the  epigastric  rendered  the 
necessary  detachment  of  the  external  iliac  very 
difficult.  (See  New  England  Journ. ) 

Some  particulars  of  inguinal  aneurisms,  in  which 
Sir  A.  Cooper,  Mr.  James,  and  Mr.  Murray  tied 
the  aorta,  will  be  hereafter  noticed.  (See  Aorta.) 

Rosenmullers  Chir.  Anat.  ; Tiedemann’s  Tubules 
Arteriarum,  Carlsruhae,  1822  ; the  plates  in  Scar- 
pa’s great  work,  Sull  Aneurisma  Rejiessioni,  fyc. 
Par.  1804;  J.  P.  Manec,  De  la  Ligature  des 
Ar  teres,  pi.  ix.;  and  Elias  Bujalsky’s  Tabula 
Anat.  Chir . Petropol,  1828,  tab.  x.  et  xi.,  in 
illustration  of  the  operation  of  tying  the  external 
iliac  artery ; all  merit  notice.  Under  the  head  of 
Arteries,  additional  instruction  will  be  offered  on 
the  mode  of  taking  up  the  external  iliac  artery. 

Cases  of  Gluteal  Aneurism  cured  by  tying 
the  Internal  Iliac  Artery. 

The  gluteal  artery  is  large  ; from  its  situation, 
liable  to  wounds  ; from  its  size,  subject  to  aneurism. 
Dr.  Jeffray,  of  Glasgow,  was  consulted  in  a case, 
where  the  gluteal  artery  had  been  wounded.  He 
urged  the  propriety  of  tying  the  vessel  where  it 
had  been  injured.  This  sensible  advice  was  at 
first  rejected  ; and  when  the  friends  at  last  con- 
sented, the  operation  was  too  late,  as,  while  pre- 
paration was  making  for  it,  the  tumour  burst,  and 
the  patient  expired  in  a few  moments.  Theden 
also  mentions  an  instance,  in  which  the  gluteal 
artery  was  wounded  in  the  dilatation  of  a gunshot 
wound,  and  the  patient  lost  his  life.  (See  Scarpa 
on  Aneurism,  p.  407.  ed.  2.)  Mr.  John  Bell,  how- 
ever, tied  the  gluteal  artery  in  a case  where  it  was 
wounded,  and  the  patient  was  saved. 

Mr.  Stevens,  surgeon  in  Santa  Cruz,  the  gen- 
tleman who  has  proved  the  practicableness  of 
putting  a ligature  round  the  internal  iliac  artery, 
informs  us,  that  one  of  the  first  surgeons  in  Lon- 
don had  a patient  with  glutaeal  aneurism.  The 
tumour  was  large  ; allowed  to  burst ; and  the 
person  bled  to  death.  “ I sincerely  trust,”  says 
he,  “ that  the  following  case  may  be  the  means  of 
preventing  such  an  occurrence  in  future.  Maila, 
a negro  woman,  from  the  Bambara  country  in 
Africa,  was  imported  as  a slave  into  the  West 
Indies  in  the  year  1790.  She  was  purchased  for 
the  estate  Enfield  Green ; now  the  property  of 
the  heirs  of  P.  Ferrall,  Esq.  I saw  her  first  in  the 
beginning  of  December,  1812.  She  had  a tumour 
on  the  left  hip,  over  the  sciatic  notch.  It  was 
nearly  as  large  as  a child’s  head,  and  pulsated 
very  strongly.  She  could  assign  no  cause  for  the 
disease.  It  had  commenced  about  nine  months 
before,  with  slight  pain  in  the  part ; and  had  gra- 
dually increased  to  its  present  size.  She  was  now 
much  reduced,  in  great  misery,  and  ready  to 
submit  to  any  operation.”  (See  Medico-Chir. 
Trans,  vol.  v.  p.  425.)  Mr.  Stevens  had  tied  the 
internal  iliac  on  the  dead  body,  and  believed  that 
it  might  be  done  with  safety  on  the  living.  The 
following  is  the  account  of  the  operation  : “ On 
the  27th  of  December,  1812,  (says  Mr.  Stevens,) 
I tied  the  artery,  in  the  presence  of  Dr.  Lang,  Dr. 
Van  Brackle,  Mr.  Nelthropp,  and  Mr.  Ford,  the 
manager  of  the  estate.  An  incision,  about  five 
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inches  in  length,  was  made  on  the  left  side,  in  the 
lower  and  lateral  part  of  the  abdomen,  parallel 
with  the  epigastric  artery,  and  nearly  half  an  inch 
on  the  outer  side  of  it.  The  skin,  the  superficial 
fascia,  and  the  three  thin  abdominal  muscles,  were 
successively  divided ; the  peritoneum  was  sepa- 
rated from  its  loose  connection  with  the  iliac  us 
internus  and  psoas  magnus ; it  was  then  turned 
almost  directly  inwards,  in  a direction,  from  the 
anterior  superior  spinous  process  of  the  ilium,  to 
the  division  of  the  common  iliac  artery.  In  the 
cavity,  which  I had  now  made,  I felt  for  the  in- 
ternal iliac,  insinuated  the  point  of  my  forefinger 
behind  it,  and  then  pressed  the  artery  betwixt  my 
finger  and  thumb.  Dr.  Lang  now  felt  the  aneu- 
rism behind ; the  pulsation  had  entirely  ceased, 
and  the  tumour  was  disappearing.  I examined 
the  vessel  in  the  pelvis  ; it  was  healthy,  and  free 
from  its  neighbouring  connections.  I then  passed 
a ligature  behind  the  artery,  and  tied  it  about  half 
an  inch  from  its  origin.  The  tumour  disappeared 
almost  immediately  after  the  operation,  and  the 
wound  healed  kindly.  About  the  end  of  the  third 
week,  the  ligature  came  away,  and  in  six  weeks 
the  woman  was  perfectly  well.” 

This  is  the  first  example,  in  which  the  internal 
iliac  was  tied.  The  operation  was  not  attended 
with  much  difficulty  or  pain,  and  not  an  ounce  of 
blood  was  lost.  Mr.  Stevens  had  no  difficulty  in 
avoiding  the  ureter,  which,  when  the  peritoneum 
was  turned  inwards,  followed  it.  Had  it  remained 
over  the  artery,  he  could  easily  have  turned  it 
aside  with  his  finger.  (See  Med.  Chir.  Trans. 
vol.  v.  p.  422,  &c.) 

The  woman  enjoyed  good  health  for  ten  years, 
and  then  died  of  an  affection  of  the  chest.  The 
body  was  opened,  and  the  internal  iliac  artery 
found  impervious.  Ths  ischiatic  artery  had  the 
appearance  of  a ligamentous  cord,  but  the  gluteal 
artery  was  pervious.  The  pelvis  was  then  re- 
moved, brought  from  Santa  Cruz,  and  deposited  in 
the  Museum  of  the  Royal  College  of  Surgeons  in 
London.  In  the  further  examination  of  the  parts, 
the  ileo-lumbar  artery  was  found  to  have  arisen 
just  above  the  part  where  the  ligature  had  been 
applied,  and  consequently  the  external  iliac  had 
not  been  obliterated.  The  particulars  of  the  dis- 
section, as  given  by  Mr.  Richard  Owen,  are  re- 
markably interesting.  I shall  only  notice  those 
circumstances,  which  strike  me  as  peculiarly  de- 
serving of  record.  An  incision  being  made  into 
the  common  iliac,  and  continued  down  to  the  part 
where  the  internal  iliac  became  contracted,  it  was 
found  there  to  have  become  completely  oblite- 
rated. In  the  state  of  a ligamentous  cord,  the 
internal  iliac  descended  towards  the  ischiatic  notch 
for  the  space  of  an  inch,  and  then  suddenly  resum- 
ing its  natural  diameter,  it  again  became  pervious, 
and  so  continued  for  the  extent  of  half  an  inch ; 
the  gluteal  artery  arising  from  the  lower  part  of 
this  space,  a sacro-lateral  vessel  from  about  the 
middle,  and  the  obturator  artery  from  the  upper 
part  of  it.  The  latter  vessel  was  entirely  obli- 
terated ; but  the  sacro-lateral  was  pervious,  of  the 
size  of  a crow-quill,  and  passed  inwards  to  the 
second  sacral  foramen;  whilst  the  gluteal  artery 
received,  close  to  its  origin,  two  vessels,  as  large 
as  the  preceding,  given  off  from  the  sacro-lateral 
artery.  The  ischiatic  was  impervious.  The  glu- 
treal  artery  was  of  its  natural  size.  An  oblong 
tumour  of  the  sciatic  artery  was  detected,  three 
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inches  and  a half  in  length,  between  the  tuber" 
osity  of  the  ischium  and  the  great  trochanter’ 
doubtless  the  remains  of  the  original  disease.  It 
was  filled  with  dark-coloured,  granular,  not  la- 
mellated  blood.  From  the  ischiatic  notch  to  the 
tumour,  the  artery  was  completely  obliterated,  its 
texture  altered,  and  the  remains  of  its  cavity  filled 
with  indurated  and  partly  calcareous  matter.  From 
the  lower  part  of  the  swelling,  the  sciatic  artery 
proceeded  down  the  posterior  part  of  the  thigh, 
and  was  nearly  as  large  as  the  femoral.  Its  calibre 
did  not,  however,  correspond  to  its  apparent  mag- 
nitude, its  coats  being  vastly  thickened.  It  was 
obliterated  for  about  the  space  of  an  inch  below 
the  sac,  but  became  pervious  again  after  receiving 
an  anastomosing  vessel  from  the  profunda.  Mr. 
Owen  infers  from  several  circumstances,  which  he 
specifies,  that  the  aneurism  was  of  the  true  kind. 
Amongst  the  things,  highly  deserving  notice  in  this 
case,  was  the  open  space  maintained  by  the  col- 
lateral circulation  in  the  trunk  of  the  artery,  be- 
tween the  ligature  and  the  aneurism.  (See  Med. 
Chir.  Trans,  vol.xvi.  p.221,&c.) 

A second  instance,  in  which  the  internal  iliac 
artery  was  tied,  was  some  time  ago  communicated 
to  the  public.  The  operation  was  performed  by 
Mr.  Atkinson,  of  York,  on  account  of  a glutaeal 
aneurism.  The  following  are  a few  of  the  parti- 
culars: — Thomas  Cost,  aged  29,  presented  him- 
self at  the  York  County  Hospital,  April  29th,  1817. 
He  was  a tall,  strong,  active  bargeman,  not  cor- 
pulent, but  very  muscular.  He  was  enduring 
great  pain  from  a large,  elastic,  pulsating  tumour, 
situated  under  the  glutaeus  of  the  right  side ; an 
obvious  aneurism.  It  had  existed  about  nine 
months,  and  was  the  consequence  of  a blow  from 
a stone.  In  a consultation  with  Dr.  Lanson  and 
Dr.  Wake,  the  necessity  of  the  operation  was  de- 
termined upon,  and  it  was  performed  on  the  12th 
of  May,  without  any  material  difficulty  or  inter- 
ruption, except  such  as  was  the  consequence  of  the 
division  of,  and  bleeding  from,  the  small  muscular 
arteries.  Having  got  command  of  the  internal 
iliac  artery  within  the  pelvis,  which,  says  Mr. 
Atkinson,  required  the  complete  length  of  the 
fingers  to  accomplish,  it  was  tied.  Sufficient  proof 
of  its  being  the  identical  artery  was  repeatedly  ob- 
tained, by  the  pressure  upon  it  stopping  the  pulsa- 
tion, and  causing  a subsidence  of  the  tumour. 
Dr.  Wake,  Mr.  Ward,  and  all  the  pupils,  were 
quite  assured  of  the  circumstance.  The  artery 
being  then  tied,  the  pulsation  of  the  swelling  en- 
tirely ceased.  Some  delay  in  placing  the  ligature 
arose  from  the  needle  not  being  sufficiently  pli- 
able ; but,  for  future  operations  of  this  kind,  Mr. 
Atkinson  very  properly  recommends  the  ligature  to 
be  put  round  the  artery  by  means  of  an  instrument, 
resembling  a catheter,  the  wire  of  which  has  a little 
ring  at  its  extremity,  and  can  be  pushed  out  some 
way  beyond  the  end  of  the  tube. 

The  patient  went  on  tolerably  well  for  some 
time  after  the  operation  ; the  pulse  never  exceeded 
130,  and  after  a time  sunk  to  85  or  90.  He  be- 
came exhausted,  however,  partly  by  the  discharge, 
and  partly  by  hemorrhage,  and  died  on  the  31st  of 
May,  about  nineteen  days  after  the  operation.  In 
the  dissection,  the  cavity,  on  the  external  part  of 
the  peritoneum,  in  the  situation  of  the  incision, 
was  completely  filled  with  coagulated  blood.  “ The 
ligature,  on  moving  a part  of  this  (blood)  with  a 
sponge,  readily  followed  it,  and,  without  doubt, 
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had  been  disengaged  for  some  days.”  The  internal 
iliac,  which  appeared  to  have  been  tied,  had  sepa- 
rated about  an  inch  and  a half  from  the  bifurcation 
with  the  external  iliac.  By  “ separated,”  I con- 
clude Mr.  Atkinson  means,  that  the  upper  part 
of  the  internal  iliac  was  separated  from  the 
continuation  of  the  same  vessel.  (See  Medical  and 
Phys.  Journ.  vol.  xxxviii.  p.267,  &c.)  Although 
this  gentleman  has  not  given  a very  clear  account 
of  some  part  of  the  dissection,  and  he  has  also 
omitted  to  describe  the  place  of  his  external  in- 
cision, or  the  exact  parts  which  he  divided  in  the 
operation,  yet  I think  that  all  the  circumstances  of 
the  case,  taken  together,  leave  not  the  smallest 
doubt  of  the  external  iliac  artery  having  been  actu- 
ally tied.  The  complete  stoppage  of  the  pulsation, 
as  soon  as  the  ligature  was  applied,  and  the  testi- 
mony of  several  respectable  practitioners,  who 
were  present,  remove,  indeed,  all  ambiguity.  The 
profession  is  much  indebted  to  Mr.  Atkinson  for 
this  important  communication,  which  was  in  some 
measure  required, in  order  to  confirm  Mr.  Stevens’s 
similar  case,  as  it  is  well  known  that  some  distin- 
guished anatomists  and  surgeons  in  this  metropolis 
formerly  expressed  strong  doubts  of  the  practicable 
nature  of  the  operation. 

The  internal  iliac  artery  has  since  been  tied  with 
success  by  an  army  surgeon  in  Russia,  upon  whom 
the  late  Emperor  Alexander  settled  a pension,  as  a 
reward  for  the  skill  displayed  in  the  treatment  of 
the  case.  (See  Averill's  Operative  Surgery,  p.  39.) 

The  operation  of  tying  the  internal  iliac  was  also 
performed  by  Mr.  Thomas  of  Barbadoes,  who 
sent  the  preparation  of  the  parts  to  Sir  Astley 
Cooper,  and  it  is  in  the  Museumof  Guy’s  Hospital. 
(Med.  Chir.  Trans,  vol.  xvi.  p.  230.)  A fifth  in- 
stance of  the  application  of  a ligature  to  the 
internal  iliac  artery  took  place  in  the  practice  of 
Mr.  Hudson,  of  New  York.  (See  American  Journ, 
of  Med.  Sciences  for  Feb.  1828,  art.  v.  p.  304.) 
A semilunar  incision,  seven  inches  in  length,  was 
made,  with  its  convexity  towards  the  ilium,  from 
the  vicinity  of  the  umbilicus  to  that  of  the  abdominal 
ring.  After  dividing  the  parietes  of  the  abdomen, 
and  tying  some  arteries  which  bled,  the  peritoneum 
was  pushed  upwards  and  inwards,  and  the  handle 
of  a scalpel  passed  under  the  trunk  of  the  internal 
iliac  artery,  which  was  tied  an  inch  below  its  origin. 
The  patient  recovered. 

It  is  very  justly  observed  by  M.  Velpeau,  that 
the  ligature  of  the  internal  iliac  artery,  with  regard 
to  its  influence  on  the  circulation,  is  in  reality  less 
serious  than  that  of  the  external  iliac,  or  even  the 
femoral.  In  fact,  it  leaves  undisturbed  all  the 
vessels  appertaining  to  the  corresponding  limb, 
while  the  great  pelvic  arteries  anastomose  with 
one  another  so  freely,  that,  when  one  is  obliterated, 
an  abundance  of  blood  is  promptly  conveyed  by  the 
others  to  the  organs  which  the  obliterated  one  is  de- 
signed to  nourish.  But  the  ligature  of  the  internal 
iliac  artery  is  dangerous  in  another  point  of  view  : first, 
on  account  of  the  difficulties  in  its  performance  ; and 
secondly,  on  account  of  the  unavoidable  detachment 
of  parts  from  one  another  which  are  connected  to- 
gether by  a large  quantity  of  loose  cellular  tissue, 
a texture  in  which  inflammation  and  suppuration 
are  disposed  to  spread  to  a great  extent.  (See  Vel- 
peau, Nouv.  Elgm.  de  M6d.  Oper.  t.  i.  p.  185.) 

In  a modern  publication  are  given  a few  parti- 
culars of  a case,  which  was  supposed  to  be  an 
aneurism  of  the  glutaeal  artery,  and  cured  by 


means  of  pressure,  a light  vegetable  diet,  gentle 
laxatives,  and  digitalis.  (See  Trans,  of  the  Fel- 
lows, fyc.  of  the  King’s  and  Queen  s College  of 
Physicians  in  Ireland,  vol.i.  p.  41.  8vo.  Dub. 
1817.)  From  the  very  imperfect  account  here 
given  of  the  tumour,  it  is  impossible  to  form  any 
conclusion  respecting  its  nature.  Mr.  Mayo  also 
briefly  mentions  a case  which  was  believed  to  be  a 
false  aneurism  of  the  glutaeal  artery,  and  which 
got  well  without  an  operation.  (Outlines  of 
Pathology.) 

Sandifort  has  recorded  an  instance  of  an  aneu- 
rism of  the  internal  iliac  artery  itself.  (See  Tabulce 
Anatomicce,  fyc.  Prcecedit  Obs.  de  Aneurysmate 
Arter'uz  Iliacce  internac,  rariore  ischiadis  Nervoscc 
causa,  fol.  Lugd.  1804.) 

Aneurism  requiring  Ligature  of  the  common 
Iliac  Artery. 

Professor  Gibson  had  occasion  to  put  a ligature 
round  the  common  iliac  artery,  in  an  example  of 
gunshot  wound.  “ The  patient  lived  fifteen  days 
after  the  operation,  and  then  died  from  peritoneal 
inflammation,  and  from  ulceration  of  the  artery, 
The  circulation  in  the  limb  of  the  injured  side  was 
re-established  about  the  seventh  day  after  the 
artery  hadbeenfled.”  (See  American  Med.Recos'der, 
vol.  iii.  p.  185. ; and  Gibsons  Institutes  of  Sur- 
gery, vol.  ii.  p.  145.  Philadelphia,  1825.) 

In  March,  1827,  Dr.  Mott  took  up  the  common 
iliac  artery  in  a case  of  aneurismal  tumour  pro- 
truding considerably  in  the  iliac  region,  and 
causing  excruciating  pain.  Dr.  Mott’s  incision, 
about  eight  inches  in  length,  extended  from  the 
external  abdominal  ring,  to  one  or  two  inches 
above  the  anterior  superior  spine  of  the  ilium. 
The  tendon  of  the  external  oblique  muscle  was 
divided,  and  also  a part  of  the  insertion  of  the  in- 
ternal oblique  and  transverse  muscles.  The  ope- 
rator then  cautiously  raised  the  peritoneum  with  his 
fingers,  and  detached  it  from  the  tumour  and  ves- 
sels, without  doing  it  the  slightest  injury.  The 
aneurismal  dilatation  was  found  to  terminate  about 
half  way  between  the  bifurcation  of  the  aorta  and 
the  origin  of  the  internal  iliac  trunk.  The  ligature 
was  passed  from  the  outside  of  the  vessel,  with  the 
aid  of  an  instrument  invented  by  Drs.  Parish  and 
Hewson.  The  protrusion  of  the  intestines  rendered 
this  part  of  the  operation  most  difficult.  The  exact 
situation  of  the  ligature  was  just  below  the  bifur- 
cation of  the  aorta,  and  at  the  side  of  the  sacro- 
vertebral  promontory.  As  soon  as  the  ligature 
was  tightened,  the  pulsation  of  the  tumour  ceased,  its 
size  was  lessened,  and  the  agonizing  pain  previously 
felt  subsided.  The  limb  having  become  cold,  was 
wrapped  in  cotton  and  well  covered,  and,  in  little 
more  than  half  an  hour,  its  circulation  and  temper- 
ature were  entirely  restored.  The  operation  was 
completely  successful.  In  1828,  the  operation  of 
tying  the  common  iliac  artery  was  performed  by 
Mr.  Crampton,  of  Dublin  ; but  the  patient  died  of 
hemorrhage  on  the  fourth  day.  In  this  case,  the 
circulation,  heat,  and  sensibility,  which  had  been 
seriously  interrupted  in  the  limb  for  a time,  were 
perfectly  re-established,  and  every  thing  seemed  to 
promise  a favourable  result,  when,  on  a sudden, 
the  ligature  became  displaced,  and  the  patient  died 
of  internal  hemorrhage.  In  the  year  1833,  the 
common  iliac  artery  was  taken  up  by  Mr.  Guthrie, 
for  a tumour,  supposed  by  him  and  some  other 
surgeons  to  be  aneurismal,  but  which  proved  to  be 


of  a medullary  malignant  character.  The  tem- 
perature of  the  limb  after  the  operation  diminished, 
but  not  much.  It  was  constantly  rubbed,  day  and 
night,  and  a hot  brick  and  bottles  of  hot  water  ap- 
plied to  the  feet.  The  tumour  subsided  directly. 

After  the  ligature  of  the  common  iliac,  the  lower 
extremity  is  supplied  with  blood  through  the  ana- 
stomoses of  the  internal  mammary  with  the  epi- 
gastric, of  the  uppermost  lumbar  arteries  with  the 
circumflexa  ilii,  or  even  the  ilio-lumbalis  ; and, 
lastly,  of  the  branches  of  the  internal  iliac  of  the 
sound  side  with  those  of  the  diseased  one. 

The  unsuccessful  application  of  a ligature  to  the 
femoral  artery  by  Sir  Astley  Cooper  and  Mr.  An- 
thony White,  where  the  aneurism  extended  very 
high  up  the  trunk,  I have  already  noticed  in  the 
previous  columns.  The  ligature  of  the  aorta  will 
be  hereafter  considered.  (See  Aorta.) 

Aneurisms  of  the  Brachial  Artery. 

Surgical  writings  contain  many  historfes  of 
aneurisms  in  the  bend  of  the  arm,  produced  by 
the  puncture  of  the  brachial  artery  in  venesection, 
or  caused  by  a deep  wound  inflicted  at  the  bend 
of  the  arm,  along  the  inner  side  of  the  humerus,  or 
in  the  axilla.  Such  cases  must  indisputably  be 
formed  by  effusion  ; but  the  blood  extravasated 
may  spread  widely  in  the  cellular  tissue,  so  as  to 
constitute  a diffused  false  aneurism  ; or  it  may  be 
confined  in  one  mass,  and  be  bounded  by  the  ad- 
hesive inflammation,  so  as  to  form  a circumscribed 
false  aneurism.  Morand  and  others  found,  that, 
along  with  aneurisms,  caused  by  a wound  of  the 
brachial  artery,  the  diameter  of  the  vessel  was 
sometimes  enlarged  through  its  whole  length,  above 
the  seat  of  the  tumour. 

The  proximate  cause  of  these  cases  may  inva- 
riably be  traced  to  the  solution  of  continuity  in 
the  two  proper  coats  of  the  artery,  and  the  conse- 
quent effusion  of  blood  into  the  cellular  substance. 
The  effect  is  the  same,  whether  from  an  internal 
morbid  affection,  capable  of  ulcerating  the  internal 
and  fibrous  coats  of  the  artery,  the  blood  be  effused 
into  the  neighbouring  cellular  sheath  surrounding 
the  artery,  which  it  raises  after  the  manner  of  an 
aneurismal  sac  ; or,  the  wound  of  the  integuments 
having  closed,  the  blood  issue  from  the  artery,  and 
be  diffused  in  the  surrounding  parts.  The  cellular 
substance,  on  the  outside  of  the  wounded  vessel,  is 
first  injected,  as  in  ecchymosis  ; the  blood  then 
distends  it,  and  elevates  it  in  the  form  of  a tumour, 
and,  the  cellular  divisions  being  destroyed,  con- 
verts it  at  last  into  a firm  capsule,  or  aneurismal 
sac.  ( Scarpa , p.  167.) 

The  circumscribed  or  the  diffused  nature  of  the 
aneurism,  and  the  rapidity  or  slowness  of  its  form- 
ation, depend  on  the  greater  or  less  resistance  to 
the  impetus  of  the  blood,  during  the  time  of  its 
effusion,  by  the  interstices  of  the  cellular  substance 
surrounding  the  artery,  and  by  the  ligamentous 
fasciae  and  aponeuroses,  lying  over  the  sac.  The 
aponeurosis  of  the  biceps  muscle,  being  only  half 
an  inch  broad,  and  situated  lower  than  the  common 
place  for  bleeding,  cannot,  at  least  in  most  cases, 
materially  strengthen  the  cellular  substance  sur- 
rounding the  artery,  as  is  commonly  supposed. 
( Scarpa , p.  168 — 170.)  This  author  refers  the 
greatest  resistance  to  the  intermuscular  ligament, 
which,  after  having  covered  the  body  of  the  biceps 
muscle,  extends  over  the  whole  course  of  the 
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humeral  artery,  and  is  implanted  into  the  internal 
condyle.  This  ligamentous  expansion  lias  a tri- 
angular shape,  the  base  of  which  extends  from  the 
tendon  of  the  biceps  to  the  internal  condyle,  while 
the  apex  reaches  upward  along  the  inner  side  of 
the  humerus  towards  the  axilla,  in  the  course  of 
the  artery.  The  humeral  artery  and  median 
nerve,  kept  in  their  situation  by  the  cellular  sheath 
and  this  ligamentous  expansion,  run  in  the  furrow 
formed  between  it  and  the  internal  margin  of  the 
biceps.  ( Scarpa , p . 171.)  Many  circumstances 
relative  to  the  diffusion,  circumscription,  shape, 
&c.,  of  brachial  aneurisms,  are  explained  by  Scarpa 
by  reference  to  this  intermuscular  ligament.  Mr. 
Guthrie  differs  from  Scarpa  in  imputing  the  diffused 
or  circumscribed  state  of  the  aneurism  after  vene- 
section to  the  aponeurosis  of  the  biceps  confining 
the  blood  or  not.  (On  Dis.  of  Arteries,  p.  333.) 
While  aneurisms,  from  an  internal  cause,  are  not 
unfrequent  in  the  aorta,  thigh,  and  ham,  they  are 
exceedingly  rare  in  the  brachial  artery  ; though  a 
few  such  instances  are  recorded.  (Scarpa,  174.  ; 
Pelletan,  Clinique  Chir.  t.  ii.  p.  4.)  Dupuytren,  in 
noticing  the  great  rarity  of  true  aneurisms  of  the 
brachial  artery,  expresses  his  belief  that  Pelletan’s 
is  the  only  well  authenticated  instance  of  it.  The 
cases,  quoted  by  Scarpa  from  Paletta  and  Fla- 
jani,  do  not  appear  to  him  precise  enough,  and 
he  takes  the  same  view  of  those  reported  by  Sa- 
viard  and  Hodgson.  (See  Clinique  Chir.  t.  i. 
p.  265.) 

The  mode  of  distinguishing  a wound  of  the 
brachial  artery,  in  attempting  to  bleed,  and  the 
method  of  trying  to  effect  a cure  by  pressure,  are 
described  in  the  article  Hemorrhage.  From  the 
cases  published  by  Mr.  Cusack,  it  appears  that  the 
brachial  form  of  aneurism  to  which  pressure  is  most 
applicable,  and  in  which  it  is  most  likely  to  effect 
a cure,  is  that  of  circumscribed  false  aneurism,  un- 
attended by  inflammation  either  of  the  sac  or  of 
the  surrounding  parts.  The  pressure  should  be 
applied  to  the  tumour  alone,  and  not  to  the  artery 
above ; and  it  should  be  but  slight,  until  the  di- 
minished pulsation  and  solidity  of  the  swelling 
indicate  that  coagula  fill  the  sac  ; for  otherwise  the 
aneurism  will  become  diffused,  as  happened  in  one 
of  Mr.  Cusack’s  cases.  (See  Dublin  Journ.  of  Med. 
Science,  vol.  i.  p.  124.) 

Anel  was  the  first  who  tied  the  brachial  artery, 
for  the  cure  of  the  aneurism  at  the  bend  of  the 
arm,  in  the  same  way  that  Hunter  did  the  femoral, 
for  the  cure  of  aneurisms  in  the  ham  ; viz.  with  one 
ligature  above  the  tumour,  without  making  any 
incision  upon,  or  into,  the  sac  itself. 

The  operation  is  performed  as  follows  : — The 
surgeon  having  traced  the  course  of  the  brachial 
artery,  and  felt  its  pulsations  above  the  aneurism, 
may  either  cut  down  to  the  vessel  immediately 
above  the  tumour,  or  much  higher  in  the  long 
space  between  the  origins  of  the  superior  and  in- 
ferior collateral  arteries.  The  integuments  are  to 
be  divided  in  the  course  of  the  artery,  and  also 
the  fascia  for  the  space  of  about  two  inches 
and  a half.  The  surgeon,  now  introducing  his 
left  forefinger  to  the  bottom  of  the  wound,  will 
feel  for  the  hard  cord,  formed  by  the  median 
nerve,  and  closely  under,  or  at  the  side  of  which, 
is  the  artery  within  its  sheath,  which  is  to  be 
opened.  The  surgeon  should  cut  chiefly  on  the 
side  next  to  the  internal  margin  of  the  biceps,  to 
avoid  dividing  any  of  the  numerous  muscular 
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branches,  which  go  off  from  the  opposite  side  of 
the  artery.  He  is  then  to  separate  the  artery  from 
the  median  nerve  and  the  brachial  veins,  and  with 
an  eye-probe  is  to  pass  a ligature  under  the  artery, 
and  then  tie  it  with  a simple  knot. 

In  the  operation,  it  should  always  be  recollected, 
that  the  median  nerve  lies  in  the  lower  part  of  the 
arm,  on  the  inner  side  of  the  artery ; and,  there- 
fore, that  the  instrument  used  for  putting  the  liga- 
ture under  the  vessel,  should  be  passed  from  within 
outwards,  by  which  means  the  inclusion  of  the 
nerve  will  be  avoided.  (See  Boyer , Traits  des 
Maladies  Chir.  fyc.  t.  ii.  p.  193.) 

The  operation  is  well  described  by  Mr.  Hodg- 
son : “ The  surgeon  divides  the  integuments  along 
the  ulnar  margin  of  the  biceps  muscle  by  an  in- 
cision two  inches  and  a half  in  length.  The  thin 
fascia,  which  surrounds  the  arm,  will  thus  be 
exposed,  and  must  be  cautiously  divided  in  the 
direction  of  the  external  wound.  The  artery  lies 
immediately  under  the  fascia,  close  to  the  margin 
of  the  biceps.  The  median  nerve  is  situated  on 
the  ulnar  side  of  the  artery,  which  lies  between 
its  two  venae  comites.  The  internal  cutaneous 
nerve  is  also  situated  under  the  fascia  in  the 
middle  of  the  arm,  and  lies  near  the  ulnar  edge  of 
the  median  nerve.  The  cellular  membrane,  con- 
necting these  parts,  is  to  be  divided,  until  the  coats 
of  the  artery  are  fairly  exposed.  This  part  of  the 
operation  will  tie  effected  with  facility,  if  an  as- 
sistant compress  the  artery  above  the  wound,  so  as 
to  stop  the  circulation  through  it,  and  render  it  in 
some  degree  flaccid.  The  point  of  an  aneurismal 
needle  is  then  to  be  introduced  close  to  the  ulnar, 
and  brought  out  on  the  radial  side  of  the  artery,  so 
as  to  avoid  including  the  median  nerve,  or  the 
veins  which  accompany  the  artery.”  (On  Dis- 
eases oj  the  Arteries,  Ac.  p.  391.) 

Sometimes  the  surgeon  has  a difficulty  in  dis- 
criminating the  artery  from  the  median  nerve. 
When  there  is  no  pulsation  perceptible  in  the 
artery,  the  firmer  feel  of  the  nerve  is  one  of  the 
best  criterions.  Indeed,  after  dividing  the  inte- 
guments, the  hard  cord  felt  under  the  fascia  may 
be  regarded,  without  any  risk  of  mistake,  as  the 
median  nerve.  However,  the  best  operators  are 
sometimes  perplexed.  Thus,  Dupuytren  was  oper- 
ating on  a patient  who  fainted,  and,  for  moie  than 
a quarter  of  an  hour,  he  remained  doubtful  which 
was  the  nerve,  and  which  the  artery,  and  he  did 
not  venture  to  tighten  the  ligature  till  the  circulation 
had  revived.  ( Dupuytren , Clin.  Chir.  t.i.  p.  282.) 
And,  in  an  ether  instance,  after  making  an  incision, 
two  inches  and  a half  long,  in  the  course  of  the 
artery,  above  the  bend  of  the  elbow,  he  found  the 
subcutaneous  cellular  tissue  gorged  with  blood, 
and  the  cellular  sheath,  inclosing  the  median  nerve 
and  brachial  artery,  thickened  and  easily  torn.  A 
large  vein  lying  across  the  artery  was  cut  through. 
The  fasciculus,  composed  of  the  artery  and  nerve, 
were  next  exposed,  and  an  eye-probe  passed  under 
the  guidance  of  a director  beneath  the  artery,  as 
Dupuytren  supposed  ; but,  on  raising  up  the  probe 
to  ascertain  what  lay  over  it,  severe  pain  was  felt, 
followed  by  numbness  in  the  track  of  the  nerve. 
Dupuytren  then,  by  very  careful  dissection,  de- 
tached the  nerve  from  the  artery,  to  which  he  next 
applied  a ligature.  (Op.  et  vol.  cit.  p.  288.) 

The  importance  of  avoiding  the  inclusion  of  the 
median  nerve  in  the  ligature  is  great,  not  only  with 
reference  to  paralysis,  but  to  gangrene,  which  Du- 


puytren never  knew  follow  the  ligature  of  the  bra- 
chial artery,  except  when  that  nerve  had  been  tied 
together  with  it.  (S ee  Clin.  Chir.  t.i.  p.286.) 

Whoever,  says  Scarpa,  shall  have  the  treatment 
of  a circumscribed  aneurism  in  the  bend  of  the 
arm,  will  no  longer,  it  is  to  be  hoped,  follow  the 
method  of  those,  who,  supposing  the  tumour  to 
be  formed  by  the  dilatation  of  the  artery,  used  first 
to  divide  the  integuments  over  the  tumour,  insu- 
lated the  sac,  and  sought  the  vessel  above  and 
below  the  aneurism,  in  order  to  tie  it  in  two  places; 
and  then  endeavour  to  make  the  sac  slough  away. 
The  operation  is  now  reduced  to  the  greatest  sim- 
plicity, viz.  tying  the  artery  merely  above  the 
tumour.  (See  Scarpa,  p.  358,  359.) 

The  ligature  should  be  placed  as  near  the  aneu- 
rism as  possible,  the  principal  reason  for  doing  it  at 
a distance  from  the  swelling  in  some  other  cases  not 
being  here  applicable.  (S  eeHarrison  on  the  Arteries, 
vol.  i.  p.  167.;  Guthrie  on  Dis.  oj  Arteries,  p.333. 
&c.)  1 he  correctness  of  Scarpa’s  recommendation 
of  tying  the  artery  only  in  one  place  above  a cir- 
cumscribed brachial  aneurism  is  confirmed  by  the 
experience  of  Dr.  Colies,  who  observes,  “ 1 have 
operated  repeatedly,  and  with  success,  for  the  cure 
ol  brachial  aneurism,  in  consequence  of  injury  to 
the  arteries  in  performing  venesection.  I have 
also  frequently  assisted  others  in  operating  for  the 
same  case,  and  with  the  same  result ; and  I never 
yet  found  it  necessary  to  open  the  aneurismal. 
sac,  or  to  apply  more  than  one  ligature  round  the 
artery,  and  which,  I think,  ought  always  to  be 
tied  as  near  as  possible  to  the  seat  of  the  disease.” 
(See  Harrisons  Surgical  Anatomy  of  the  Arteries, 
vol.  i.  p.  170.  ed.  2.) 

When  the  aneurism  is  darned,  and  accompanied 
with  violent  inflammation  and  swelling  of  the  whole 
arm,  from  the  excessive  distention  of  the  clots  of 
effused  blood,  Scarpa  recommends  the  old  oper- 
ation of  opening  the  tumour,  and  tying  the  artery 
at  the  bottom  of  the  sac,  above  and  below  the 
wound  made  by  the  lancet.  In  this  method,  a 
tourniquet  must  be  applied  to  the  upper  part  of 
the  arm,  near  the  axilla;  or  if  the  limb  be  very 
painful  and  swelled,  it  is  better  to  let  an  assistant 
compress  the  artery  from  above  the  clavicle,  against 
the  first  rib.  The  incision  having  been  made  into 
the  tumour,  and  the  blood  discharged,  a probe  is 
to  be  introduced  into  the  puncture  in  the  vessel, 
from  below  upwards,  so  as  to  raise  the  artery. 
This,  being  separated  from  the  parts  beneath,  and 
the  median  nerve,  for  a.  small  extent,  is  to  have 
two  ligatures  put  under  it ; one  of  which  is  to  be 
tied  above,  the  other  below,  the  wound  in  the 
vessel.  Then  the  tourniquet,  or  pressure,  is  to 
be  taken  off ; and  if  there  be  no  bleeding,  the 
wound  is  to  be  brought  together.  (See  Scarpa, 
p.359.)  With  reference  to  this  operation,  Ro- 
senmiiller’s  Chir.  Anat.  Plates,  part.  ii.  tab.  11. ; 
Scarpa’s  plates  ; Tiedmann’s  beautiful  engravings 
of  the  arteries  ; Manec,  De  la  Ligature  des  Arteres, 
pi.  vi. ; and  Camper’s  Demon str.  Anat.  Pathol,  lib.i., 
are  worth  consulting. 

Prom  observations  made  by  Mr.  Harrison,  a 
doubt  may  be  entertained,  whether,  even  in  these 
circumstances,  the  adoplion  of  the  foregoing  plan 
is  always  necessary.  Indeed,  he  distinctly  de- 
clares, that in  no  case  of  diffused  or  circumscribed 
aneurism  at  the  bend  of  the  elbow  have  I seen  it 
necessary  to  open  the  sac,  or  the  artery  below  the 
tumour.”  “ Brachial  aneurism,”  says  he,  “ which 
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commences  at  the  bend  of  the  elbow,  in  consequence 
of  a wound,  is  not  always  circumscribed.  Sometimes 
the  tumour  extends  up  the  arm  between  the  biceps 
and  triceps  muscles,  the  fascia  of  the  arm  preventing 
its  increase  in  a lateral  direction.  In  one  instance 
I saw  the  disease  extend  from  the  elbow  nearly  to 
the  axilla.  In  this  diffused  aneurism,  the  sur- 
geon must  tie  the  brachial  artery  in  the  upper 
part  of  its  course,  and  apply  moderate  compression 
along  the  aneurismal  sac.  This  plan  succeeded  in 
the  case  to  which  I have  alluded,  and  in  which 
the  operation  was  performed  by  Mr.  Wilmot,  in 
Jervis  Street  Infirmary  ; and  a perseverance  in 
moderate  compression  for  some  weeks,  caused  the 
total  disappearance  of  the  disease.”  (See  Harri- 
son's Surgical  Aunt,  of  the  Arteries,  vol.  i.  p.  169. 
ed.  2.)  Still,  exceptions  to  the  preceding  advice 
may  present  themselves.  Thus  the  brachial  artery 
has  been  wounded  in  venesection  precisely  at  its 
bifurcation  into  the  radial  and  ulnar  branches. 
The  brachial  artery  was  tied  close  to  the  wounded 
part;  but  as  the  bleeding  returned,  it  was  secured 
a little  higher  up.  Amputation  was  performed, 
and  the  patient  lost  his  life.  Here  it  was  ascer- 
tained that  a ligature  could  scarcely  have  been 
applied  below  the  opening  in  the  vessel,  so  near 
was  this  to  the  bifurcation;  and  perhaps  the  radial 
and  ulnar  arteries  should  have  been  secured.  (See 
Guthrie  on  Dis.  of  Arteries,  vol.i.  p.  332.)  While 
Baron  Dupuytren  expresses  himself  in  favour  of 
the  preference,  which  should  generally  be  given  to 
i a single  ligature  above  the  tumour  in  aneurism  at 
the  bend  of  the  arm,  he  admits  the  possibility  of 
this  method  failing,  the  pulsations  being  only  tem- 
porarily suspended  by  it.  In  simple  aneurism  it 
will  answer  ; in  what  he  terms  the  arterioso-venous 
aneurism,  or  varicous  aneurism,  it  will  not  stop  the 
throbbings.  (See  Clinique  Chir.  t.  i.  p.274.) 

A high  division  of  the  brachial  artery  is  well 
known  to  be  a frequent  occurrence.  If,  in  con- 
sequence of  this,  two  arteries  should  be  exposed  in 
the  operation  (see  J.  G.  Crosse,  in  Prov.  Med. 
and  Surg.  Trans,  vol.  v.),  the  surgeon  should  en- 
deavour to  ascertain  by  pressure, which  vessel  com- 
i municates  with  the  wound,  or  sac,  and  apply  the 
ligature  accordingly  ; but,  if  the  pulsation,  or  bleed- 
ing, cease  only  when  both  vessels  are  compressed, 
he  will  be  justified  in  tying  both.  (See  Harrison’s 
Surgical  Anat.  of  the  Arteries,  vol.  i.  p.  166. 
ed.  2.) 

It  was  on  the  brachial  artery  that  Mr.  Lambert 
(Med.  Obs.  and  Inquiries,  vol.  ii.)  made  the  ex- 
periment of  closing  the  puncture  in  the  vessel  by 
. means  of  the  twisted  suture,  under  an  idea  that 
the  plan  would  not,  like  compression,  obliterate 
the  arterial  tube,  and  therefore  that  the  risk  of 
gangrene  would  be  lessened.  Now,  although  in 
the  trial  which  was  made,  the  bleeding  was  per- 
manently stopped,  Lambert  was  mistaken  in  sup- 
posing, that  the  previous  state  of  the  wounded 
part  of  the  artery  was  preserved  by  the  adoption 
of  the  twisted  suture,  instead  of  pressure,  or  the 
ligature.  If  ever  a small  puncture  in  an  artery 
heal,  so  as  to  leave  the  tube  of  the  vessel  pervious, 
it  is  under  the  circumstances  pointed  out  by  Dr. 
Jones.  (See  Hemorrhage.)  Had  Lambert  had 
an  opportunity  of  examining  the  state  of  the  vessel 
some  time  after  the  above  operation,  he  would 
have  found  its  canal  obliterated  ; and  had  he 
known  the  freedom  with  which  the  collateral  ar- 
teries anastomose  with  the.  recurrent  arteries  of 


the  forearm,  he  would  have  known  how  to  expla111 
more  correctly  the  re-establishment  of  the  pulse* 
From  the  pulsation  under  the  cicatrix  having  con- 
tinued to  be  strong  and  natural  in  three  examples 
of  aneurism  of  the  brachial  artery  after  bleeding? 
which  were  cured  by  compression,  Mr.  Cusack 
infers,  that  the  opinion  hitherto  entertained  re- 
specting the  obliteration  of  the  artery  at  the  part 
wounded,  is,  in  the  majority  of  cases,  erroneous. 
(See  Dublin  Journ.  of  Med.  Science,  vol.  i.  p.  124.) 
Such  pulsation  may  not,  however,  be  a satisfactory 
proof  of  the  artery  being  pervious.  I need  merely 
add,  that  as  the  false  idea  of  preserving  the  per- 
viousness of  the  artery  was  the  only  foundation  for 
Lambert’s  method,  the  practice  ought  never  to  be 
revived,  as  not  affording  equal  security  against 
hemorrhage  to  what  is  obtained  by  the  ligature,  or 
even  compression. 

Axillary  Aneurisms. 

Aneurisms  occasionally  take  place  in  the  axilla, 
and  make  it  necessary  to  tie  the  subclavian  artery. 
A question,  here  naturally  presenting  itself,  is, 
whether  the  surgeon  should  attempt  the  operation 
in  the  early  period  of  the  disease,  or  wait  till  cir- 
cumstances are  urgent  — the  aneurism  large  and  far 
advanced;  the  arm  oedematous  and  insupportably 
painful,  from  the  stretching  of  the  axillary  plexus 
of  vessels  ; the  patient  worn  out  by  suffering  and 
loss  of  rest ; and  the  tumour  in  danger  of  bursting? 
In  all  cases  of  aneurism,  unquestionably,  there  is  a 
certain  chance  of  the  disease  getting  well  spon- 
taneously ; and  one  axillary  aneurism,  in  a man  in 
St.  Bartholomew’s  Hospital  a few  years  ago,  had 
certainly  disappeared  of  itself,  as  was  proved  by 
the  account  which  the  patient  while  living  gave 
of  his  case,  and  by  the  obliteration  of  the  artery, 
found  on  inspection  after  death.  We  may  also 
find  a few  instances  of  subclavian  aneurism  being 
cured  by  Valsalva’s  treatment.  (See  Pelletan,  Clin. 
Chir.  t.i.  p.77.;  Cloquet  in  Archives,  1834,  t.  vi. 
p.  511.) 

I believe,  however,  we  ought  not  to  suffer  our 
conduct  to  be  too  much  influenced  by  the  hope  of 
events  which  are  so  unfrequent ; and,  from  the 
observations  which  I have  made  on  this  subject, 
it  is  my  decided  opinion  that  the  operation  should 
never  be  delayed,  so  as  to  allow  the  tumour  to 
acquire  an  immoderate  size.  The  operation  is  al- 
ways difficult ; but  the  difficulty  is  seriously  in- 
creased when  the  swelling  has  extended  far  towards 
the  breast,  and  has  become  so  large  as  to  push 
the  clavicle  considerably  upwards.  The  several 
examples,  in  which  the  subclavian  artery  has  now 
been  successfully  tied,  furnish  abundant  proof  that 
the  anastomoses  are  fully  competent  to  the  supply 
of  the  limb  with  blood.  The  plan,  therefore,  of 
delaying  the  operation  long,  with  the  view  of  al- 
lowing the  inosculating  arteries  to  enlarge,  must  be 
as  questionable  here,  as  in  some  other  cases  of 
aneurism,  and,  at  all  events,  the  maxim  may  be 
safely  advanced,  that,  previously  to  the  operation, 
the  tumour  should  never  be  suffered  to  acquire  an 
enormous  size. 

That  the  limb  would  receive  an  adequate  supply 
of  blood  was  well  proved,  even  without  the  per- 
formance of  the  operation,  by  cases  in  which  the 
axillary  and  subclavian  arteries  had  been  rendered 
impervious  by  disease  ; as,  for  instance,  by  the 
pressure  of  an  aneurism  of  the  aorta,  (For  an 
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account  of  such  facts,  the  reader  is  particularly 
referred  to  Hodgson’s  Treatise  on  the  Diseases  oj 
Arteries,  p.  111.  j Journ.de  Medecine,  by  Corvisart, 
Leroux,  and  Boyer,  t.ii.  p.29.;  Corvisart,  Essai 
sur  le  Maladies  da  Cceur,  p.215.) 

“ In  these  cases,”  says  Mr.  Hodgson,  “ the  only 
unusual  circumstance,  which  was  observed  during 
the  life  of  the  patients,  was  the  deficiency  of  the 
pulse  at  the  wrist.  The  limbs  were  well  nou- 
rished, although  a considerable  extent  of  the  main 
artery  (the  subclavian)  was  obliterated  even  before 
it  had  given  off  any  branches.”  (P.47.) 

This  vessel  was  tied  by  Mr.  Hall,  in  Cheshire, 
when  it  had  been  wounded  with  a scythe,  and  its 
ends  exposed ; the  arm  was  preserved,  though  it 
remained  somewhat  weakened,  which  might  be 
owing  to  the  division  of  some  large  nerve.  (See 
J.  Bell  on  Wounds,  p.  60.  ed.  3.;  and  Scarpa, 
p.  372.)  Mr.  White,  of  Manchester,  relates  an- 
other instance  of  this  vessel  being  tied,  in  the  case 
of  a wound  • but  mortification  of  the  limb  and 
death  followed.  Three  of  the  nerves  were  found 
included  in  the  ligature.  (Load.  Med.  Journ.  v.  4.) 
In  cases  of  wounds  of  the  axillary,  or  any  other  large 
arteries  of  the  extremities,  the  surgeon,  before  pro- 
ceeding to  apply  a ligature,  should  first  acertain 
the  precise  place  of  the  wound  in  the  artery ; and, 
for  this  purpose,  it  may  sometimes  be  proper,  in 
certain  wounds  of  the  shoulder,  to  make  an  incision 
in  the  axilla  so  as  to  expose  the  injured  part  of  the 
vessel ; or,  if  circumstances  do  not  forbid  it,  the 
external  wound  may  be  dilated,  until  the  exact 
part,  where  the  artery  has  been  wounded,  is  dis- 
covered. In  proof  of  the  propriety  of  acting  in 
this  manner,  and  applying  a ligature  above  and 
below  the  wound  in  the  vessel,  Scarpa  quotes  a 
case,  in  which  such  practice  was  successful  on  a 
patient  under  M.  Maunoir  of  Geneva : the  artery 
had  been  injured  with  a sabre  near  the  head  of 
the  humerus  ; but,  after  the  wounded  part  of  the 
vessel  had  been  traced,  and  secured  in  the  way 
above  suggested,  the  patient,  a boy  fourteen  years 
of  age,  was  saved  from  the  dangers  of  hemorrhage, 
and  recovered  the  use  of  his  arm,  as  fast  as  this 
was  possible,  with  the  loss  of  the  first  phalanges  of 
the  three  last  fingers  from  gangrene.  (See  Scarpa 
on  Aneurism,  p,412.  ed.2.;  and  Journ.  de  Med. 
t.  xl.,  Mars,  1811.) 

There  are  two  modes  for  operating  for  axillary 
aneurisms : one,  by  cutting  below  the  clavicle,  in 
order  to  take  up  the  axillary  artery  itself ; the 
other,  by  making  the  wound  above  the  bone,  for 
the  purpose  of  securing  the  subclavian  artery  at 
the  point  where  it  emerges  from  behind  the  ante- 
rior scalenus  muscle. 

The  first  of  these  methods  has  been  attempted 
by  Desault,  Pelletan,  the  late  Mr.  Keate,  Mr. 
Chamber! aine,  & c.  In  a case  of  wound  of  the 
axillary  artery,  Desault  made  an  incision,  six  inches 
long,  below  the  external  third  of  the  clavicle  ; two 
thoracic  arteries  cut  were  immediately  tied ; the 
two  lower  thirds  of  the  great  pectoral  muscle  were 
next  divided  with  a bistoury  guided  on  a director: 
a large  quantity  of  coagulated  blood  was  now  dis- 
charged ; and  the  artery  was  directly  taken  hold 
of,  and  tied,  together  with  the  brachial  plexus  of 
the  nerves.  The  arm  mortified,  and  the  patient 
died.  This  case,  we  must  agree  with  Scarpa,  was 
not  a fair  trial  of  the  operation,  inasmuch  a.s  the 
inclusion  of  the  plexus  of  nerves  in  the  ligature 
was  an  improper  measure,  and  must  have  pro- 


moted the  occurrence  of  sphacelus.  It  seems  also 
probable,  from  the  account,  that  the  vein  was 
likewise  tied ; another  serious  and  objectionable 
proceeding.  Besides,  it  is  worthy  of  notice,  that 
the  case  was  a wound  of  the  axillary  artery,  at- 
tended with  a copious  effusion  of  blood  in  the 
cellular  membrane.  In  all  examples  of  this  kind, 
gangrene  is  more  readily  induced,  than  when  the 
case  is  merely  a circumscribed  aneurismal  tumour, 
(See  CEuvres  Chir.  de  Desault,  par  Bichat,  t.  ii. 
p.  553.)  As  for  Pelletan’s  example,  it  hardly  de-^ 
serves  recital,  because  the  operation  in  fact  was 
not  achieved.  His  colleagues  objected  to  dividing 
the  pectoral  muscle ; a random  thrust  was  made 
with  a needle  and  ligature  ; and  the  artery  was 
not  included.  (See  Clinique  Chir.  t.ii.  Obs.  7. 
p.  49.) 

In  a case  of  axillary  aneurism,  which  had  ac- 
tually burst,  and  the  hemorrhage  from  which  could 
only  be  stopped  by  pressing  the  artery  against 
the  first  rib,  the  late  Mr.  Keate,  surgeon-general, 
practised  the  following  operation,  which  was  at- 
tended with  complete  success.  His  plan  was  to 
take  up  the  artery,  above  the  diseased  and  rup- 
tured part,  in  its  passage  over  the  first  rib.  Ac- 
cordingly he  made  an  incision  obliquely  downwards; 
divided  the  fibres  of  the  pectoral  muscle  that  were 
in  his  way;  and,  when  he  came  to  the  artery,  passed 
a curved,  blunt-pointed  silver  needle,  armed  dou- 
ble, as  he  conceived,  under  the  artery,  and  tied 
two  of  the  ends.  After  a careful  examination, 
finding  that  the  artery  pulsated  below  the  ligature, 
he  determined  on  passing  another  ligature  higher 
up,  and  nearer  to  the  clavicle  : he,  therefore,  passed 
the  needle  more  deeply,  so  as  evidently  to  include 
the  artery.  In  a few  days  the  swelling  of  the  arm 
began  to  subside,  the  wound  suppurated,  and  the 
ligatures  came  away  with  the  dressings.  The  arm 
afterwards  recovered  its  feeling,  and  the  patient 
regained,  in  a great  measure,  the  entire  motion 
of  the  shoulder,  &c.  (See  Med.  Review  and 
Magazine  for  1801.)  This  method  is  objec- 
tionable, inasmuch  as  it  was  a dive  made  with 
a needle,  and  attended  with  great  danger  of 
wounding  and  tying  parts,  which  should  be  left 
undisturbed. 

Mr.  R.  Chamberlaine,  of  Kingston,  Jamaica, 
took  up  the  axillary  artery  below  the  clavicle,  in 
a patient  who  had  an  aneurism  in  the  left  axilla, 
occasioned  by  a wound  with  a cutlass  on  the  5th 
of  October,  1814.  On  the  10th  of  January,  the 
tumour  had  considerably  increased,  and  was  less 
compressible,  than  it  had  been  when  first  seen  by 
Mr.  Chamberlaine.  The  operation  was  done  on 
the  17th  of  January,  1815.  “ A transverse  incision, 
of  three  inches  in  length,  was  made  through  the 
skin  and  platisma  myoides,  along  and  upon  the 
lower  edge  of  the  clavicle,  three  fingers’  breadth 
from  the  sternal  end  of  that  bone,  and  terminating 
about  an  inch  from  the  acromion  scapulas.  This 
incision  divided  a small  artery,  which  was  imme- 
diately secured.  A second  incision, of  three  inches 
in  length,  was  also  made  obliquely  through  the 
integuments  over  the  deltoid  and  pectoral  muscles, 
meeting  the  first  nearly  in  the  centre.  The  cel- 
lular membrane  and  fat,  lying  between  them  at 
the  upper  part,  were  now  removed.  The  next 
step  consisted  in  detaching  the  clavicular  portion 
of  the  pectoralis  major,  and  taking  away  the  fat 
and  cellular  membrane  lying  over  the  subclavian 
vessels.  The  artery  was  now  brought  into  view, 
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and  its  pulsations  made  it  clearly  distinguishable 
from  the  contiguous  parts.”  After  several  in- 
effectual efforts,  Mr,  Chamberlaine  succeeded  in 
conveying  a ligature  under  it,  by  means  of  an  eye- 
probe,  curved  for  the  purpose,  and  the  point  of 
which  was  brought  up  with  the  aid  of  a pair  of 
forceps.  On  the  22d  of  February,  the  wound  was 
completely  healed ; the  aneurismal  tumour  reduced 
to  the  size  of  a turkey’s  egg,  and  very  solid  ; the 
arm  smaller  than  its  fellow,  but  its  muscular  power 
improving.  (See  Medico-Chir.  Trans,  vol.  vi. 
p.  128,  &c.)  Mr.  Chamberlaine  expresses  his 
conviction,  that  the  operation  would  have  been 
much  facilitated,  had  he  been  furnished  with  the 
instruments  described  in  Mr.  Ramsden’s  work  for 
passing  the  ligature  under  the  artery  : a still  better 
invention,  however,  for  passing  a ligature  under  a 
deep  artery, is  the  needle  constructed  by  Mr.  Weiss, 
surgeon’s  instrument-maker  in  the  Strand.  An 
engraving  and  description  of  this  valuable  instru- 
ment may  be  found  in  the  Edin.  Med.  and  Surgical 
Journal,  No.  76.  • 

Mr.  Hodgson’s  directions  for  the  performance 
of  this  operation  are  very  clear : A semilunar 
incision  through  the  integuments,  which  is  to  have 
its  convexity  downwards,  and  to  begin  about  an 
inch  from  the  sternal  end  of  the  clavicle,  being 
continued  towards  the  acromion  for  the  extent  of 
three  or  four  inches,  so  as  to  end  near  the  anterior 
margin  of  the  deltoid  muscle,  without  reaching 
into  the  space  between  the  deltoid  and  pectoral 
muscle,  in  order  to  avoid  wounding  the  cephalic 
vein.  This  incision  will  expose  the  fibres  of  the 
pectoral  muscle,  which  are  now  to  be  divided  in 
the  direction  and  extent  of  the  external  wound. 
The  flap  is  then  to  be  raised,  by  dividing  the  loose 
cellular  tissue,  which  connects  the  pectoral  mus- 
cle to  the  parts  underneath  it.  The  pectoralis 
minor  will  now  be  seen  crossing  the  inferior  part 
of  the  wound ; and,  by  introducing  his  finger  be- 
tween the  upper  edge  of  this  muscle  and  the  cla- 
vicle, the  surgeon  may  feel  the  pulsations  of  the 
axillary  artery.  Here  one  of  the  cervical  nerves 
lies  above,  but  in  contact  with,  the  artery  ; the 
other  nerves  are  behind  it.  In  the  dead  subject, 
the  axillary  vein  is  situated  below  it  : but,  in  the 
living,  the  vein  is  distended,  and  conceals  the 
artery.  The  cellular  tissue,  connecting  these 
parts,  is  to  be  separated  by  careful  dissection,  or 
by  lacerating  it  with  a blunt  instrument.  A liga- 
ture having  been  drawn  under  the  artery  with  an 
aneurism  needle,  the  ends  of  the  cord  are  to  be 
raised,  and  a finger  passed  down,  so  as  to  compress 
the  part  surrounded  by  the  ligature.  If  the  artery 
be  included,  the  pulsation  in  the  aneurism  will 
immediately  cease.  This  precaution  is  highly  ne- 
cessary, lest  one  of  the  cervical  nerves  should  be 
tied,  instead  of  the  artery.  (See  Hodgson  on  Dis. 
of  Arteries,  fyc.  p.  362.) 

When  an  aneurism  extends  a certain  way  in- 
wards, or  towards  the  trachea,  the  operation  below 
the  clavicle  becomes  impracticable  ; and  it  is  now 
requisite  to  make  the  incision  above  that  bone,  and 
take  up  the  subclavian  artery  at  the  point  where  it 
comes  out  from  between  the  scaleni  muscles,  and 
lies  on  the  flat  surface  of  the  first  rib. 

In  the  dead  subject,  without  any  tumour  under 
the  clavicle,  this  operation  is  easy  enough  ; but  in 
a living  patient,  and  particularly  in  one  whose 
neck  is  short,  the  difficulty  is  much  increased, 
by  a large  axillary  aneurism,  for  then  the  clavicle 
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is  sometimes  so  much  elevated,  and  the  artery  lies 
so  deeply,  that  a ligature  can  hardly  be  carried 
under  it,  without  a particular  needle  for  the  pur- 
pose. This  was  the  case  in  an  attempt  which  I 
once  saw  made  by  Mr.  Ramsden  to  tie  the  artery, 
and  in  which  one  of  the  cervical  nerves,  affected 
by  the  pulsation  of  the  artery,  was  mistaken  for 
it,  and  tied,  so  that  the  aneurism  soon  afterwards 
burst,  and  a fatal  hemorrhage  arose.  Hence, 
the  advice  given  by  my  friend  Mr.  Hodgson, 
always  to  operate  in  this  case  while  the  tumour  is 
small,  cannot  be  too  well  remembered.  The  direc- 
tion, given  by  Mr.  Liston,  is  also  important ; 
indeed,  it  is  given  by  Mr.  Hodgson,  in  relation  to 
the  operation  below  the  clavicle,  and  may  be  said 
to  apply  to  all  operations  for  the  cure  of  aneurism. 
It  is  one  which  Dupuytren  always  particularly  in- 
sisted upon  ; namely,  “ before  tightening  the  liga- 
ture, try  the  effect  of  compression  with  the  fingers 
on  the  pulsation,  as  by  taking  this  precaution  (says 
Mr.  Liston)  I saved  myself  and  my  patient  the 
pain  of  tying  the  nerve,  which  I got  hold  of  in  my 
first  operation,  in  place  of  the  artery.”  ( Lancet , 
No.  195.  p.234.)  The  chief  difficulty  in  the  oper- 
ation is  that  of  passing  the  ligature  round  the 
artery ; but,  it  may  be  done  either  with  an  inge- 
nious needle,  which  Air.  Ramsden  has  described, 
and  which  is  exactly  similar  in  principle  to  De- 
sault’s aiguille  a ressort,  or  with  the  still  preferable 
instrument  constructed  by  Weiss.  Another  very 
ingenious  contrivance  for  tying  deep  arteries  has 
also  been  recently  proposed  by  Dr.  Prevost,  of 
Geneva.  (See  Edin.  Med.  and  .Surgical  Journ 
No.  79.)  The  instruments  used  by  Dr.  Alott, 
when  he  took  up  the  arteria  innominata,  will  be 
presently  noticed. 

In  order  to  avoid  the  inconveniences  of  the 
needles  ordinarily  used  for  conveying  ligatures 
under  deep  arteries,  Desault  (says  Bichat)  in- 
vented “ une  aiguille  a ressort,”  composed  of  a 
silver  tube,  or  sheath,  which  was  straight  at  one 
end,  and  bent  at  the  other  in  a semicircular  form. 
This  sheath  enclosed  an  elastic  wire,  the  projecting 
extremity  of  which  was  accurately  fitted  to  the  end 
of  the  sheath,  and  perforated  with  a transverse  eye. 
The  instrument  was  passed  under  the  artery,  and, 
as  soon  as  it  had  reached  the  other  side  of  the 
vessel,  the  sheath  was  kept  fixed,  while  an  assistant 
pushed  the  elastic  wire,  which,  rising  from  the 
bottom  of  the  wound,  presented  the  aperture  or 
eye  to  the  surgeon,  who  now  passed  the  ligature 
through  this  opening.  The  wire  was  next  drawn 
back  into  its  sheath  again,  and  the  whole  instru- 
ment brought  from  beneath  the  artery,  by  which 
means  the  ligature  was  conveyed  under  the  vessel. 
(See  (Euvres  Chir.  de  Desault,  par  Bichat,  t.  ii. 
p.  560.)  Another  very  ingenious  method  of  pass- 
ing the  ligature  under  the  artery,  is  that  practised 
by  Mr.  Key  ; but,  as  the  comprehension  of  it  is 
difficult  without  the  plate,  I shall  here  merely 
refer  to  that  gentleman’s  description  of  it.  (See 
Med.  Chir.  Trans,  vol.  xiii.  p.  10.) 

The  invention  of  the  foregoing  instruments 
makes  a material  diminution  in  the  difficulty  of 
taking  up  the  subclavian  artery  from  above  the 
clavicle ; nor  can  it  be  wondered,  that  without 
such  assistance,  the  operation  should  have  baffled 
even  so  skilful  a surgeon  as  Sir  A.  Cooper.  (See 
Lond.  Med.  Review,  vol.  ii.  p.  200.) 

The  following  example  is  the  first,  in  which  the 
operation  of  applying  a ligature  to  the  subclavian 
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artery,  from  above  the  clavicle,  was  ever  accom- 
plished. 

John  Townly,  a tailor,  aged  thirty-two,  addicted 
to  excessive  intoxication,  of  an  unhealthy  and 
peculiarly  anxious  countenance,  was  admitted  into 
St.  Bartholomew’s  Hospital  on  Tuesday,  the  2d  of 
November,  1809,  on  account  of  an  aneurism  in 
the  right  axilla.  The  prominent  part  of  the  tumour 
in  the  axilla  was  about  half  as  big  as  a large  orange, 
and  there  was  also  much  enlargement  and  dis- 
tention underneath  the  pectoral  muscle,  so  that 
the  elbow  could  not  be  brought  near  the  side  of 
the  body. 

“ The  temperature  of  both  arms,”  says  Mr. 
Ramsden,  “ was  alike,  and  the  pulse  in  the  radial 
artery  of  each  of  them  was  correspondent.  After 
the  patient  had  been  put  to  bed.  some  blood  taken 
from  the  left  arm,  and  his  bowels  emptied,  his 
pulse,  which,  on  his  admission,  had  been  at  130, 
became  less  frequent ; his  countenance  appeared 
more  tranquil  ; and  he  experienced  some  remission 
of  the  distressing  sensations  in  the  affected  arm  : 
this  relief,  however,  was  of  short  duration.” 

The  pulsation  of  the  radial  artery  of  the  affected 
arm  gradually  became  more  obscure,  and  soon 
after  either  ceased,  or  was  lost  in  the  oedema  of 
the  forearm  and  hand.  On  the  evening  of  the 
twelfth  day,  a dark  spot  appeared  on  the  centre  of 
the  tumour,  surrounded  by  inflammation,  which 
threatened  a more  extensive  destruction  of  the 
skin.  A further  postponement  of  the  operation 
being  deemed  inadmissible,  Mr.  Ramsden  per- 
formed it  the  next  day  in  the  following  manner  : 
a transverse  incision  was  made  through  the  skin 
and  platysma  myoides,  along  and  upon  the  upper 
edge  of  the  clavicle,  about  two  inches  and  a half 
in  length,  beginning  towards  the  outer  border  of 
the  trapezius,  and  terminating  about  half  an  inch 
within  the  outward  edge  of  the  sterno-cleido-mas- 
toideus  muscle.  “This  incision  divided  a small 
superficial  artery,  which  was  directly  secured. 
The  skin,  above  the  clavicle,  being  then  pinched 
up,  between  my  own  thumb  and  finger,  and  those 
of  an  assistant,  I divided  it  from  within,  outwards 
and  upwards,  in  the  line  of  the  outward  edge  of  the 
sterno-eleido-mastoideus  muscle,  to  the  extent  of 
two  inches. 

“ My  object,  in  pinching  up  the  skin  for  the 
second  incision,  was  to  expose  at  once  the  super- 
ficial veins,  and,  by  dissecting  them  carefully  from 
the  cellular  membrane,  to  place  them  out  of  my 
way,  without  wounding  them.  This  provision 
proved  to  be  useful,  for  it  rendered  the  flow  of 
blood  during  the  operation  very  trifling  compa- 
ratively with  what  might  otherwise  have  been  ex- 
pected ; and  thereby  enabled  me  with  the  greatest 
facility  to  bring  into  view  those  parts  which  were 
to  direct  me  to  the  artery. 

“ My  assistant  having  now  lowered  the  shoulder, 
for  the  purpose  of  placing  the  first  incision  above 
the  clavicle  (which  I had  designedly  made  along 
and  upon  that  bone),  I continued  the  dissection 
with  my  scalpel,  until  I had  distinctly  brought  into 
sight,  the  edge  of  the  anterior  scalenus  muscle,  im- 
mediately below  the  angle,  which  is  formed  by  the 
traversing  belly  of  the  omo-hyoideus,  and  the  edge 
.of  the  sterno-eleido-mastoideus  ; and  having  placed 
my  finger  on  the  artery,  at  the  point  where  it  pre- 
sents itself  between  the  scaleni,  I found  no  difficulty 
in  tracing  it  without  touching  any  of  the  nerves  to 
the  lower  edge  of  the  upper  rib,  at  which  part  I 


detached  it  with  my  finger  nail  for  the  purpose  of 
applying  the  ligature. 

“ Here,  however,  arose  an  embarrassment,  which 
(although  I was  not  unprepared  for  it)  greatly  ex- 
ceeded my  expectation.  I had  learned,  from 
repeatedly  performing  this  operation,  many  years 
since,  on  the  dead  subject,  that  to  pass  the  ligature 
under  the  subclavian  artery,  with  the  needle  com- 
monly used  in  aneurisms,  would  be  impracticable  ; 
I had,  therefore,  provided  myself  with  instruments 
of  various  forms  and  curvatures  to  meet  the  diffi- 
culty, each  of  which  most  readily  conveyed  the 
ligature  underneath  the  artery,  but  would  serve 
me  no  farther  ; for,  being  made  of  solid  materials, 
and  fixed  into  handles,  they  would  not  allow  of 
their  points  being  brought  up  again  at  the  very 
short  curvature,  which  the  narrowness  of  the  space 
between  the  rib  and  the  clavicle  afforded,  and 
which,  in  this  particular  case,  was  rendered  of  un- 
usual depth,  by  the  previous  elevation  of  the 
shoulder  by  the  tumour. 

“ After  trying  various  means  to  overcome  this 
difficulty,  a probe  of  ductile  metal  was  at  length 
handed  me,  which  I passed  under  the  artery  ; and 
bringing  up  its  point  with  a pair  of  small  forceps, 
I succeeded  in  passing  the  ligature,  and  then  tied 
the  subclavian  artery  at  the  part  where  I had 
previously  detached  it  for  that  purpose.  The 
drawing  of  the  knot  was  unattended  with  pain,  the 
wound  was  closed  by  the  dry  suture,  and  the 
patient  was  then  returned  to  his  bed.”  (See 
Practical  Ohs.  on  the  Sclerocele,  §p.  to  which 
are  added  four  Cases  of  Operation  for  Aneurisms, 
p.  276,  &c.) 

Immediately  the  artery  was  tied,  the  pulsation 
of  the  swelling  ceased  ; the  arm  of  the  same  side 
continued  to  be  freely  supplied  with  blood,  and 
was  even  rather  warmer  than  the  opposite  arm  ; 
the  operation,  which  was  severe  from  the  length 
of  time  it  took  up,  was  followed  by  considerable 
indisposition  ; the  patient  died  about  five  days 
after  its  performance:  after  the  artery  had  been 
tied,  the  oedema  of  the  arm  and  the  aneurismal 
tumour  partly  subsided  ; and  on  examination  after 
death,  nothing  but  the  vessel  was  found  included 
in  the  ligature. 

In  Mr.  Ramsden’s  publication  are  descriptions 
of  instruments  which  will  be  of  great  service  to 
any  future  performer  of  this  operation.  The 
chief  one  is  a needle,  resembling  that  which  was 
invented  and  used  by  Desault,  and  of  which  1 have 
already  endeavoured  to  give  an  idea.  By  means 
of  this  or  other  instruments  already  specified,  I 
conceive,  that  the  main  difficulty  of  the  operation 
will  in  future  be  avoided.  Had  Mr.  Ramsden 
had  its  assistance,  his  patient  would  have  been  de- 
tained a very  little  time  in  the  operating  theatre, 
and  the  event  of  the  case  might  have  been  com- 
pletely successful.  Having  witnessed  all  the  cir- 
cumstances of  the  case,  the  inference  that  I drew 
from  them  was,  that,  if  the  operation  could  have 
been  done  in  a moderate  time,  which  now  seems 
practicable  with  the  aid  of  some  kind  of  aiguille  a 
ressort,  or  even  without  it  in  most  examples,  the 
case  in  all  probability  would  have  ended  well. 
The  preceding  case  is  particularly  memorable,  as 
being  the  first  instance  in  which  the  subclavian 
artery  was  scientifically  tied,  without  any  random 
thrust  of  a needle,  and  without  the  inclusion  of 
any  part  besides  the  artery  in  the  ligature.  It 
furnished  encouragement  to  repeat  the  experiment ; 
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held  out  the  hope,  that  axillary  aneurisms  might 
be  cured  as  well  as  inguinal  ones  ; and  confirmed 
the  competency  of  the  anastomosing  arteries  to 
nourish  the  whole  upper  extremity,  when  the  sub- 
clavian is  tied  where  it  emerges  from  behind  the 
anterior  scalenus  muscle. 

In  the  year  1811,  the  subclavian  artery  was 
tied  in  the  London  Hospital,  in  a case  of  axillary 
aneurism,  by  Sir  W.  Blizard,  who  found  no  diffi- 
culty in  getting  the  ligature  under  the  artery, 
with  a common  aneurism-needle.  A single  liga- 
ture was  applied.  At  first,  hopes  of  recovery  were 
entertained  ; but  the  patient,  who  was  old  and  de- 
bilitated, afterwards  sunk,  and  died  on  the  fourth 
day.  (See  Hodgson’s  Treatise,  p.375.) 

In  the  year  1815,  Mr.  Thomas  Blizard  tied 
the  subclavian  artery  in  the  same  hospital.  The 
} case  was  an  aneurism  in  the  left  axilla,  and,  like 
all  the  other  examples  of  this  kind  upon  record, 
was  attended  with  great  pain  in  the  tumour  and 
limb.  There  was  no  pulse  in  the  left  radial  artery, 
though  there  was  scarcely  any  difference  in  the 
temperature  of  both  arms.  “ An  incision,  about 
three  inches  in  length,  was  made  through  the  in- 
teguments at  the  root  of  the  neck,  on  the  acromial 
side,  and  parallel  with  the  external  jugular  vein. 
The  platysma  myoides  being  divided,  the  cellular 
membrane  was  separated  with  the  finger,  until  the 
pulsation  of  the  subclavian  artery  was  felt  where 
the  vessel  passes  over  the  first  rib.  The  finger 
being  pressed  upon  this  part  of  the  artery,  the  cel- 
lular sheath  investing  it  was  carefully  opened  with 
the  point  of  a knife.  A ligature  was  then  con- 
veyed underneath  the  artery,  by  means  of  a com- 
mon aneurism-needle,  with  the  greatest  facility.” 
As  soon  as  the  ligature  was  tied,  the  pulsation  in 
the  tumour  ceased.  On  the  second  day  after  the 
operation,  the  left  arm  began  to  have  more  feeling, 
and  was  as  warm  as  the  right.  However,  difficulty 
of  breathing,  twitchings,  delirium,  &c.,  afterwards 
ensued,  and  the  patient  died  on  the  evening  of 
the  eighth  day,  previously  to  which  event  the  ring 
and  middle  fingers  turned  black.  On  opening 
the  body,  the  pericardium  exhibited  the  effects  of 
a high  degree  of  inflammation,  and  the  heart  was 
covered  with  flakes  of  lymph,  its  posterior  sur- 
face being  of  a deep  red  colour.  The  inner 
membrane  of  the  ascending  aorta  was  of  a bright 
scarlet  hue,  much  diseased,  and  studded  with  white 
patches.  A reddish  appearance  was  also  noticed 
in  the  lining  of  the  right  cartoid,  left  subclavian, 
and  even  the  abdominal  aorta.  The  boundaries 
of  the  aneurismal  tumour  were  in  a state  of  spha- 
celation. These  are  all  the  circumstances  which 
I wish  here  to  notice  ; but  more  particulars  may 
be  perused  in  Mr.  Hodgson’s  work,  p.  602. 

In  some  cases  upon  record,  no  difficulty  was 
experienced  in  passing  the  ligature  under  the  artery 
with  a common  aneurism-needle,  a circumstance 
which  must  have  depended  upon  the  space  be- 
tween the  clavicle  and  the  first  rib  having  been 
less  deep  in  these  instances  than  the  two  which 
fell  under  my  own  observation,  or  in  others  which 
occurred  in  the  practice  of  Dr.  Colles,  Sir  Astley 
Cooper,  and  Mr.  Liston.  (See  Land.  Med.  Re- 
view,  vol.  ii.  p.  200. ; and  Edin.  Med.  and  Surg. 
Journal,  January,  1815,  No.  64.)  In  Mr.  Key’s 
case,  “ the  depth  of  the  angle  in  which  the  artery 
was  enclosed,  rendering  it  impossible  to  pass  a 
ligature  under  it,  about  three  quarters  of  an  inch 
of  the  clavicular  portion  of  the  sterno-mastoid  was 


divided,  which  afforded  sufficient  room,  and  ren- 
dered the  concluding  part  of  the  operation  easy  ; 
the  artery  became  readily  exposed  to  view,  and  an 
armed  aneurismal  needle  was  passed  with  facility 
under  it.”  (Med.  Chir.  Trans,  vol.  xiii.  p.  5.) 
It  is  an  observation  made  by  Dupuytren,  that  in 
persons  who  have  long  necks,  the  subclavian  ar- 
tery is  more  superficial  than  in  others  whose  necks 
are  short.  The  size  and  situation  of  the  tumour 
will  also  make  a considerable  difference  ; for  if  it 
be  large,  and  placed  a certain  way  towards  the 
shoulder,  it  may  raise  the  clavicle  a good  way 
from  the  first  rib,  and  increase  the  difficulty  of 
the  operation. 

In  Dr.  Colles’s  first  case,  the  artery  was  tied 
before  it  reached  the  scaleni  muscles,  as  the  tu- 
mour, which  was  in  the  right  subclavian  artery, 
extended  from  the  sternal  origin  of  the  sterno- 
mastoid  muscle  along  the  clavicle,  a little  beyond 
the  arch  of  that  bone,  and  rose  nearly  two  inches 
above  it,  in  a conical  form,  the  apex  of  the  cone 
being  situated  at  the  outer  edge  of  the  foregoing 
muscle.  After  a tedious  dissection,  it  was  found, 
that  only  a quarter  of  an  inch  of  the  artery  was 
sound,  and  on  this  portion  the  ligature  was  placed. 
Great  difficulty  was  encountered  in  passing  it* 
round  the  artery,  and  the  pleura  was  supposed  to 
have  been  slightly  wounded.  Before  tightening 
the  ligature,  the  breathing  became  laborious,  and 
the  patient  complained  of  oppression  about  the 
heart.  These  symptoms,  indeed,  were  so  violent, 
that  it  was  judged  prudent  not  immediately  to 
tighten  the  ligature.  On  the  fourth  day,  however, 
the  artery  was  constricted,  when  the  pulse  at  the 
wrist  ceased,  the  patient  not  seeming  to  suffer 
much  from  what  had  been  done.  The  patient 
then  went  on  pretty  well  till  the  ninth  day,  when 
he  was  seized  with  a sense  of  strangling,  and  pain 
about  his  heart ; and  becoming  delirious,  died  in 
nine  hours  after  the  beginning  of  this  attack.  On 
dissection,  the  aorta  was  found  diseased,  and  the 
disease  extended  into  the  subclavian  artery. 

In  another  instance,  Dr.  Colies  tied  this  vessel 
at  the  point  where  it  emerges  from  between  the 
scaleni  muscles,  without  any  particular  difficulty. 
The  operation,  however,  was  soon  followed  by  a 
train  of  severe  symptoms,  delirium,  and  morti- 
fication ; the  patient  dying  on  the  fifth  day.  (See 
Edin.  Med.  and  Surg.  Journ.,  January,  1815.) 

The  first  case  in  which  complete  success  at- 
tended the  operation  of  tying  the  subclavian 
artery,  where  it  first  comes  from  behind  the  an- 
terior scalenus  muscle,  was  that  under  the  care 
of  Dr.  Post,  of  New  York.  The  patient  was  a 
gentleman,  with  an  aneurism  in  the  left  axilla. 
Dr.  Post  performed  the  operation  on  the  8th  of 

September,  1817,  in  the  following  manner : “An 

incision,  commencing  at  the  outer  edge  of  the 
tendon  of  the  mastoid  muscle,  was  carried  through 
the  integuments  about  three  inches  in  length,  in 
a direction  deviating  a little  from  a parallel  line 
with  the  clavicle.  This  divided  the  external  ju- 
gular vein,  the  bleeding  from  which  required  a 
ligature  for  its  suppression  ; and,  in  proceeding 
with  the  operation,  three  or  four  arterial  branches 
were  cut,  which  it  was  also  necessary  to  secure. 
The  subclavian  artery  was  then  sought  imme- 
diately on  the  outside  of  the  scaleni  muscles,  and 
was  easily  laid  bare.  Passing  over  the  artery  at 
this  place,  in  contact  with  it,  were  three  con- 
siderable branches  of  nerves,  runnino'  downwards 
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towards  the  chest,  from  the  plexus  above.  These 
were  separated,  and  a ligature  passed  under  the 
artery,  with  great  facility,  by  the  instrument,  well 
adapted  to  this  purpose,  invented  by  Drs.  Parish, 
Hartshorn,  and  Ilewson,  of  Philadelphia.  On 
tying  the  ligature  all  pulsation  ceased  in  the 
limb.’’  In  the  afternoon,  the  temperature  of  the 
limb  was  observed  to  be  rather  higher  than  that 
of  the  other  arm.  On  the  17th  of  September,  the 
aneurismal  tumour  burst,  and  about  three  ounces 
of  dark  coagulated  blood  were  discharged.  On 
the  26th,  the  ligature  came  away  from  the  sub- 
clavian artery.  Oct.  11.  the  wound  was  entiiely 
healed;  and,  on  the  16th  of  the  same  month,  the 
patient  required  no  further  attendance,  his  only 
complaints  being  now  a little  occasional  pain  in 
the  fingers,  and  a superficial  sinus  at  the  part 
where  the  tumour  burst.  (See  Hied.  Chir.  Trans. 
vol.  ix.  p.  1 85,  &c.) 

In  Europe,  the  first  axillary  aneurism  cured 
by  taking  up  the  subclavian  artery  from  above  the 
clavicle,  was  that  in  which  Mr.  Liston  was  the 
operator,  on  the  3d  of  April,  1820.  ■ The  particu- 
lars of  the  case  prove  the  risk  there  always  is  of 
tying  one  of  the  axillary  nerves,  instead  of  the  ar- 
tery, unless  great  caution  be  employed  ; and,  in 
fact,  Mr.  Liston  himself  first  passed  the  ligature 
under  a nerve,  and  would  have  tied  it,  had  he  not 
wisely  tried  what  effect  constricting  the  included 
part  would  have  upon  the  pulsation  of  the  tumour  ; 
a criterion  that  was  never  neglected  by  Dupuy- 
trenin  operations  for  aneurism.  As  the  subclavian 
artery  seemed  diseased  at  the  point  where  it 
emerged  from  behind  the  anterior  scalenus,  Mr. 
Liston  cautiously  divided  this  muscle  to  about  its 
middle,  so  as  not  to  injure  the  phrenic  nerve.  At 
length,  with  the  aid  of  an  aneurism-needle,  he 
passed  a strong  round  silk  ligature  under  the  ar- 
tery, and,  laying  hold  of  the  loop  with  a small 
hook,  withdrew  the  needle.  In  consequence  of 
the  great  depth  of  the  artery,  the  knot  could  not 
be  made  with  the  fingers ; but,  with  the  assist- 
ance of  a kind  of  forceps,  each  extremity  of 
which  had  a little  notch  in  it,  the  business  was  ac- 
complished. (See  Edin.  Med.  and  Surgical  Journ. 
No.  64.) 

Several  other  successful  operations  of  this  kind 
have  subsequently  been  done  by  English  surgeons. 
One  by  Dr.  Gibbs,  in  the  General  Naval  Hos- 
pital of  St.  Petersburgh  (see  Med.  Chir.  Trans. 
vol.xii.  p.  531.)  ; another  by  Mr.  Bullen,  in  the 
Lynn  Dispensary  (see  London  Med.  Repository 
for  Sept.  1823)  ; a third  by  Mr.  Wishart  at  Edin- 
burgh (see  Edin.  Med.  and  Surg.  Journ.  No. 

• 78.)  ; a fourth  by  Mr.  Key,  in  Guy’s  Llospital 
(see  Med.  Chir.  Trans,  vol.xiii.  p.l.);  a fifth  by 
Mr.  B.  Cooper,  in  the  same  establishment;  and  a 
sixth  by  Dr.  Hobart,  of  Cork  (see  Edin.  Med. 
and  Surgical  Journ.  No.  126.  p.  48.) 

When  the  subclavian  artery  (says  this  gentle- 
man) has  emerged  from  behind  the  anterior  sca- 
lenus muscle,  it  passes  obliquely  over  the  flat 
surface  of  the  first  rib,  with  which  it  is  in  imme- 
diate contact.  The  cervical  nerves  are  situated 
above  and  a little  behind  the  artery : the  subcla- 
vian vein  passes  before  it,  and  underneath  the  cla- 
vicle. If  the  finger  be  passed  down  the  acromial 
margin  of  the  anterior  scalenus  muscle,  the  artery 
will  be  found  in  the  angle,  formed  by  the  origin  of 
that  muscle  from  the  first  rib.  The  shoulder 
being  drawn  down  as  much  as  possible,  the  skin  is 


to  be  divided,  immediately  above  the  clavicle, 
from  the  external  margin  of  the  clavicular  portion 
of  the  mastoid  muscle,  to  the  margin  of  the  cla- 
vicular insertion  of  the  trapezius.  I think,  with 
Mr.  Hodgson,  that  no  advantage  whatever  can  be 
gained  by  cutting  the  clavicular  attachment  of  the 
sterno-cleido-mastoideus.  The  exposed  fibres  of  the 
platysma  myoides  are  now  to  be  carefully  divided, 
without  wounding  the  external  jugular  vein,  which 
lies  immediately  under  them,  near  the  middle  of 
the  incision,  and  should  be  detached,  and  drawn 
towards  the  shoulder  with  a blunt  hook.  The 
cellular  membrane,  in  the  middle  of  the  incision, 
is  then  to  be  cut,  or  separated  wdth  the  finger, 
until  the  surgeon  arrives  at  the  acromial  edge 
of  the  anterior  scalenus.  He  passes  his  finger 
down  the  margin  of  this  muscle,  until  he  reaches 
the  part  where  it  arises  from  the  first  rib,  and 
in  the  angle,  formed  by  the  origin  of  the  mus- 
cie  from  the  rib,  he  will  feel  the  artery.  The 
ligature  is  now  to  be  conveyed  under  the  vessel 
with  an  aneurism-needle,  or  that  recommended  by 
Desault.  ( Hodgson  on  Diseases  of  Arteries,  < fyc. 
p.  376,  &c.) 

In  1819,  Baron  Dupuvtren  took  up  the  left 
subclavian  artery  in  the  second  part  of  its  course, 
for  the  cure  of  an  axillary  aneurism,  following 
a stab.  This  eminent  surgeon  used  to  consider 
this  vessel  as  having  three  different  portions  ; the 
first,  extending  from  its  origin  from  the  aorta  to 
the  point  where  it  passes  between  the  scaleni ; 
the  second,  from  its  entrance  between  the  scaleni 
to  the  point  of  its  quitting  the  interspace  between 
them ; the  third,  from  the  latter  point  to  the 
upper  surface  of  the  first  rib.  This  third  portion 
of  the  course  of  the  subclavian  artery,  which  in 
individuals  whose  necks  are  long  and  slender, 
and  wnose  shoulders  are  low  and  tnin,  is  not  far 
beneath  its  skin,  is,  on  the  other  hand,  very  deeply 
placed  in  persons  whose  necks  are  thick  and  short, 
and  whose  shoulders  are  covered  with  a good  deal 
of  flesh.  In  particular,  this  portion  of  the  vessel 
is  also  deeply  seated,  when  the  clavicle  is  pushed 
up  by  a tumour  in  the  axilla.  Dupuytren’s  pa- 
tient was  in  these  latter  circumstances ; and  be- 
sides the  difficulty  which  they  created  to  the  liga- 
ture of  this  portion  of  the  artery,  Dupuytren 
reckoned  that  he  should  have  had  a good  deal  of 
trouble  in  separating  the  artery  from  the  brachial 
plexus  of  nerves,  which,  however,  in  this  situation, 
in  reality  lie  above  the  vessel,  the  lowermost  one 
alone  lying  close  above  it.  Now,  Dupuytren 
conceived  that  the  second  part  of  the  course  of 
the  artery  presented  the  advantage  of  the  vessel 
passing  alone  between  the  scaleni,  entirely  separated 
from  the  subclavian  vein,  which  ran  in  front  of  the 
anterior  scalenus  muscle,  and  also  from  the  brachial 
plexus,  the  nerves  of  which  lay  backwards  and 
outwards  ; consequently,  by  taking  the  anterior 
scalenus  muscle  as  a guide,  he  judged  that  the 
artery  might  be  tied,  without  risk  of  including  any 
nerve  in  the  ligature. 

Governed  by  these  reflections,  Dupuytren  made 
an  incision  on  the  left  side,  and  at.  the  lower  part  of 
the  neck,  from  above  downwards,  and  from  within 
outwards.  By  this  the  skin,  platysma,  and  sub- 
cutaneous cellular  tissue  were  divided,  together 
with  three  small  vessels,  which  were  immediately 
secured.  In  the  continuation  of  the  operation,  the 
cellular  tissue  and  absorbent  glands  contiguous 
to  the  artery  and  brachial  plexus  were  arrived  at. 
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The  external  border  of  the  anterior  scalenus  was 
sought  for,  and  this  muscle  completely  cut  through 
near  its  insertion,  with  the  aid  of  a probe-bistoury. 
The  artery  was  now  exposed,  and  its  pulsation 
readily  stopped  by  the  pressure  of  a finger  passed 
to  the  bottom  of  the  wound.  A silver  director, 
bent  in  the  form  of  a quarter  of  a circle,  was  passed 
under  the  artery;  and  an  eye-probe,  armed  with 
a ligature  composed  of  three  silk  threads,  con- 
ducted along  the  groove  of  the  director,  and  with- 
drawn from  the  opposite  side.  Care  was  now 
taken  to  ascertain  that  the  ligature  was  really 
under  the  artery  by  pulling  at  each  end  of  it, 
and  at  the  same  time  placing  the  forefinger  on  the 
vessel  above  it.  In  this  manner  it  was  found  that 
the  pulsation  of  the  artery  was  completely  stopped. 
This  proceeding,  repeated  several  times,  was  ob- 
served not  to  give  the  least  pain  ; a proof  that  no 
nerve  was  included  in  the  ligature.  The  artery 
was  now  tied  ; the  wound  brought  together  ; and 
the  limb  placed  on  a pillow,  and  covered  with  bags 
filled  with  warm  sand.  This  case  proved  success- 
ful. By  the  sixty-eighth  day  the  tumour  was  re- 
duced to  one  fifth  of  its  original  size.  The  heat, 
sensibility,  and  muscular  powers  of  the  limb  wrere 
entirely  re-established.  In  it,  as  in  all  limbs, 
whose  principal  artery  has  been  tied,  the  arteries 
did  not  pulsate,  though  blood  circulated  freely 
through  them.  This  fluid  in  passing  through  nu- 
merous and  minute  anastomoses,  from  the  upper 
to  the  lower  portion  of  the  limb,  seemed  to  Du- 
puytren  to  be  no  longer  within  reach  of  the  power 
of  the  heart.  Between  two  and  three  years  after 
the  operation,  an  abscess  formed  in  the  axilla  and 
burst.  Dupuytren  enlarged  its  opening,  and  a 
great  deal  of  pus,  blended  with  old  coagula,  was 
discharged.  This  was  soon  followed  by  a perfect 
cure.  (See  Lecons  Orales  de  Cliniq.  Chir.  t.  iv. 
p.  524 — 535.)  The  reasons  assigned  by  Dupuy- 
tren  for  choosing  this  method  of  operating,  appear 
to  me  not  so  good  as  one,  which,  I believe,  is  the 
only  valid  ground  for  taking  up  the  subclavian  in  the 
second  part  of  its  course,  viz.  the  extension  of  the 
tumour  too  far  inwards  to  admit  of  the  ligature 
being  applied  at  the  point,  where  the  artery  emerges 
from  behind  the  anterior  scalenus,  close  behind 
the  tubercle  of  the  first  rib.  This  point  can  always 
be  reached  with  facility,  by  tracing  the  outer  edge 
of  that  muscle  downwards,  whatever  may  be  the 
conformation  of  the  neck  or  the  height  of  the 
shoulder.  The  phrenic  nerve,  be  it  remembered, 
would  also  be  considerably  exposed  to  injury 
in  Dupuytren’s  method,  which  therefore  seems  to 
me  eligible  only  under  the  circumstances  already 
specified. 

With  respect  to  tying  the  subclavian  artery  on 
the  tracheal  side  of  the  scalenus,  I have  stated, 
that  it  was  performed  by  Dr.  Colies,  and  the  event 
fatal.  Descriptions  of  the  operation  may  be  found 
in  Mr.  Hodgson’s  work,  p.382.  When  I con- 
sider the  manner  in  which  the  subclavian  artery, 
before  it  passes  behind  the  anterior  scalenus,  is 
surrounded  by  parts  of  great  importance,  I can 
scarcely  bring  my  mind  to  think,  that  the  measures, 
requisite  for  taking  up  the  vessel  in  this  situation, 
will  ever  leave  the  patient  much  chance  of  re- 
covery. “ Between  the  aorta  and  scaleni  muscles 
(says  Mr.  A.  Burns),  the  subclavian  arteries  are 
connected  with  several  important  vessels  and 
nerves.  They  are  in  the  vicinity  of  the  nervus 
vagus,  of  the  recurrent  laryngeal  nerve,  of  the 
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^ympatnetic  nerve,  of  the  phrenic  nerve,  and  the 
subclavian  vein  ; and,  on  the  left  side,  the  subcla- 
vian artery  is  intimately  connected  with  the  ter- 
mination of  the  thoracic  duct.  These  parts  are  all 
grouped  together  in  a very  narrow  space,  and  the 
perplexity  of  their  dissection  is  further  increased 
by  the  interlacement  of  the  different  nerves  with 
one  another.  The  natural  connections  of  these 
parts  are  best  shown  by  merely  raising  the  external 
extremity  of  the  sterno-mastoid  muscle.  If  this 
be  done,  the  nervus  vagus  will  be  brought  into 
view,  lying  on  the  forepart  of  the  subclavian 
artery,  almost  directly  behind  the  sternal  end  of 
the  clavicle  ; and,  exactly  opposite  to  the  nervus 
vagus,  but  behind  the  artery,  the  lower  cervical 
ganglion  of  the  sympathetic  nerve  will  be  brought 
into  view.  The  recurrent  nerve,  on  the  right 
side,  hooks  round  the  subclavian  artery,  and,  in  its 
course  towards  the  larynx,  ascends  along  the 
tracheal  side  of  the  sympathetic  nerve.  On  the 
left  side,  it  twines  round  the  arch  of  the  aorta, 
and,  in  mounting  upward,  is  interposed  between 
the  subclavian  artery  and  oesophagus.  The  sub- 
clavian vein  lies  anterior  to  the  artery,  and,  in  the 
collapsed  state,  sinks  nearer  to  the  thorax  ;”  but, 
when  distended  in  the  living  body,  it  overlaps  the 
artery.  The  thoracic  duct  enters  the  subclavian 
vein  about  the  eighth  of  an  inch  nearer  to  the 
acromion  than  the  point  where  the  internal  jugular 
vein  empties  itself  into  the  subclavian  vein.  The 
termination  of  the  thoracic  duct  is  situated  between 
the  sternal  and  clavicular  portions  of  the  sterno- 
mastoid  muscle.  (A.  Burns,  on  the  Surgical 
Anatomy  of  the  Head,  and  Neck,  p.  28.) 

Axillary  aneurisms  are  sometimes  attended  with 
fluctuation,  in  consequence  of  the  blood  becom- 
ing effused  in  the  cellular  tissue,  and  the  pulsation 
in  the  deeper  part  of  the  swelling  is  then  con- 
cealed,. In  such  a case,  Dupuytren  once  suspected 
the  disease  to  be  a chronic  abscess,  and  made  an 
exploratory  puncture  into  the  swelling;  but  a 
gush  of  blood  made  him  promptly  withdraw  the 
knife  and  close  the  wound.  The  puncture  healed 
up.  Dupuytren  wished  to  have  tied  the  subclavian 
artery,  but  he  was  opposed  by  one  of  his  colleagues  ; 
and,  in  the  end,  a point  of  the  skin  sloughed,  he- 
morrhage took  place,  and  the  patient  died.  ( Clin. 
Chir.  t.  iv.  p.  520.) 

A case,  in  which  an  axillary  aneurism,  unat- 
tended with  pulsation,  was  punctured,  and  the 
child  bled  to  death,  is  recorded.  (See  Med.  Chir. 
Journ.  vol.  iv.  p.  78.) 

For  anatomical  views  of  the  parts  concerned  in 
the  operation  of  taking  up  the  subclavian  artery, 
consult  Rosenmuller’s  Chir.  Anat.  Plates,  part  ii. 
tab.  8 and  9. ; Tiedeman’s  and  Scarpa’s  beautiful 
engravings  ; Manec,  Sur  la  Lig.  des  Arteres  ; and 
Tabulae  Anat.  Chir.  ed.  Elias  Bujalsky,  Petropol. 
1828,  tab.  vi.  et  vii. 

Some  valuable  anatomical  remarks,  in  relation 
to  the  operation,  are  given  by  Mr.  A.  Burns. 
(. Surgical  Anatomy  of  the  Head  and  Neck,  p.  28 
&c.) 

Mr.  Guthrie  observes,  whenever  an  aneurismal 
tumour  in  the  neck  is  accompanied  by  an  alter- 
ation of  the  sterno-clavicular  articulation,  the  case 
is  clearly  unfit  for  any  operation,  except  that  sug- 
gested by  Brasdor,  even  if  any  operation  at  all  be 
admissible.  (See  Guthrie  on  the  Arteries,  p.  397  A 
The  same,  he  adds,  may  be  said  of  any  case  of 
I aneurismal  swelling,  either  internal  or  external  to 
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that  articulation,  in  which  the  stethoscope,  applied 
on  the  sternum  in  the  course  of  the  arteria  innomi- 
nata,  or  the  arch  of  the  aorta,  indicates  disease. 
A swelling  at  the  root  of  the  carotid  is  more  likely 
to  be  an  aneurism  of  the  arch  of  the  aorta  or  of  the 
innominata,  than  of  the  carotid  itself,  and  the  ste- 
thoscope will  remove  all  doubt.  In  one  case  of 
subclavian  aneurism,  where  the  tumour  left  no 
room  for  the  application  of  a ligature  on  the 
tracheal  side  of  it,  and  where  there  was  great 
reason  to  suspect  that  the  arteria  innominata  was 
itself  enlarged,  Baron  Dupuytren  took  up  the 
axillary  artery  on  the  12th  of  June,  1829,  in  the 
Hotel  Dieu.  The  patient  was  placed  in  the  re- 
cumbent posture,  with  the  right  arm  raised  from 
the  side.  An  incision  was  begun  near  the  inner 
end  of  the  clavicle,  two  finger-breadths  below  it, 
and  extended  outwards  nearly  parallel  to  that  bone 
for  about  three  inches.  The  fibres  of  the  great 
pectoral  muscle,  and  then  the  upper  third  of  the 
lesser  pectoral,  were  divided.  The  axillary 
artery  having  been  next  separated  from  the  vein 
and  brachial  plexus  of  nerves,  a ligature  was  passed 
under  it,  with  an  eye-probe,  and  tightened,  the 
doing  of  which  occasioned  no  pain.  In  the  course 
of  the  operation,  which  lasted  thirty-five  minutes, 
several  arterial  branches  were  cut  and  secured. 
Immediately  after  the  axillary  artery  had  been 
tied,  the  pulsations  of  the  tumour  became  strongei 
and  irregular,  but  soon  returned  to  their  former 
strength ; simple  dressings  were  applied  to  the 
wound,  and  a bladder  of  ice  to  the  swelling.  An 
anodyne  draught  was  also  exhibited  ten  hours  after 
the  operation  ; the  pulse  was  strong,  and  under  90 
in  the  minute.  Some  blood  was  now  taken  from  a 
vein  in  the  arm.  On  the  13th  of  June,  the  patient 
was  feeble,  and  complained  of  restlessness  and  want 
of  sleep.  The  pulsations  in  the  tumour  had  not 
sensibly  lessened,  but  the  tension  seemed  dimi- 
nished ; and  the  limb  retained  its  natural  tempera- 
ture. On  the  16th,  the  pulse  was  only  eighty, 
and  the  tumour  and  throbbing  of  it  had  manifestly 
diminished.  Venesection  was  afterwards  practised 
several  times,  and  about  six  ounces  of  blood  came 
away  from  the  wound.  The  patient  died  on  the 
20th,  and  was  supposed  to  have  been  too  much 
lowered  by  the  rigorous  antiphlogistic  treatment. 
The  origin  of  several  large  arterial  branches  from 
the  subclavian  near  the  tumour,  is  regarded  as  a 
great  cause  of  the  little  success  which  this  method 
of  operating  promises,  as  applied  to  subclavian 
aneurisms ; yet,  it  deserves  notice,  that  in  the 
case  before  us,  the  vertebral,  internal  mammary, 
and  inferior  thyroid  branches  were  all  found 
obliterated.  This,  according  to  Dupuytren,  must 
frequently  happen,  when  the  anuerism  has  attained 
a certain  size  ; and,  therefore,  he  infers,  that  their 
presence  should  not  deter  a surgeon  from  applying 
a ligature  between  the  tumour  and  the  capillaries. 
No  doubt,  the  diseased  state  of  the  right  lung,  and 
the  morbid  changes  observed  in  the  aorta,  as  ob- 
served after  death,  must  have  had  a very  unfavour- 
able influence.  (Clin.  Chir.  t.  iv.  p.  594.)  Dupuy- 
tren publicly  declared,  that  the  preceding  case 
would  not  deter  him  from  repeating  a similar  ope- 
ration in  the  same  kind  of  case.  (P.611.) 

Ligature  ©f  the  Arteria  Innominata. 

In  certain  cases  of  subclavian  aneurism,  it  has 
been  proposed  to  tie  the  arteria  innominata.  In 
the  dead  subject,  Mr.  Allan  Burns  annlied  two 


ligatures  to  it ; and  after  cutting  through  the  vessel 
in  the  interspace,  he  injected  the  aorta,  when  the 
injection  was  found  to  pervade  the  anastomosing 
vessels  of  the  right  arm,  and  all  those  of  the  head. 
But  notwithstanding  this  fact,  and  others  noticed 
by  Mr.  Hodgson,  tending  to  show  the  probability, 
that  a ligature  upon  the  arteria  innominata  would 
not  prevent  the  arm  and  head  from  receiving  an 
adequate  supply  of  blood,  other  objections  were 
made  to  the  practice.  The  principal  of  these  were 
founded  upon  the  difficulty  of  the  operation  in  the 
living  body  ; the  inflammation  likely  to  be  excited 
by  it  in  neighbouring  important  organs  ; the  dan- 
ger of  hemorrhage  from  the  adhesion  of  the  vessel 
being  likely  to  be  broken  by  the  force  of  the  cir- 
culation ; and  the  equal  practicableness,  in  most 
cases,  of  tying  the  subclavian  artery  on  the  tracheal 
side  of  the  scalenus. 

Dr.  Mott,  of  New  York,  impressed  with  the 
value  of  Mr.  Allan  Burns’  remarks  upon  this  sub- 
ject, has,  ever  since  he  became  acquainted  with 
them,  maintained  in  his  lectures  the  propriety  of 
attempting  to  tie  the  arteria  innominata,  under 
particular  circumstances  of  subclavian  aneurism. 
At  length,  Dr.  Mott  put  this  new  operation  to  the 
test  of  experience  in  the  New  York  Hospital,  on 
the  11th  of  June,  1818.  The  case  was  a sub- 
clavian aneurism  on  the  right  side  ; and  the  patient, 
a sailor,  aged  fifty-seven,  to  whom  seventy  drops 
of  tinct.  opii  were  first  given.  Dr.  Mott  began  the 
first  incision  directly  over  the  swelling  above  the 
clavicle,  extending  it  along  this  bone,  and  ended  it 
at  the  trachea,  just  above  the  upper  portion  of  the 
sternum.  Here  he  commenced  the  second  inci- 
sion of  about  the  same  length  as  the  first,  and 
reaching  along  the  inner  ^margin  of  the  sterno- 
cleido-mastoideus.  Dr.  Mott  next  detached  the 
skin  from  the  subjacent  platysma  myoides,  cut 
through  the  latter,  and  cautiously  divided  the 
sternal  portion  of  the  mastoid  muscle,  in  the  direc- 
tion of  the  first  incision.  The  internal  jugular 
vein  now  presented  itself  close  to  the  swelling, 
and  adherent  to  it ; a circumstance  that  rendered 
the  subsequent  part  of  the  operation  very  difficult. 
After  detaching  a portion  of  the  latter  vein  from 
its  connection,  Dr.  Mott  cut  through  the  sterno- 
hyoicleus  and  sterno-thyroideus,  and  turned  them 
back  over  the  trachea.  The  carotid  was  now  ex- 
posed a few  lines  above  the  sternum  ; and  after  he 
had  separated  the  par  vagum  and  internal  jugular 
vein  from  it,  they  were  drawn  towards  the  outer 
side  of  the  neck.  Dr.  Mott  then  laid  bare  the 
subclavian  artery,  which  part  of  the  operation  lie 
chiefly  accomplished  with  the  handle  of  thescalpel, 
as  there  was  nothing  to  be  separated  but  cellular 
membrane.  The  subclavian  artery  was  found  to 
be  very  much  enlarged  and  diseased  ; and,  as  Dr. 
Mott  recollected  that  this  state  of  the  vessel  had 
seemingly  hindered  its  successful  closure,  in  the 
example  operated  upon  by  Dr.  Colles,  of  Dublin, 
he  decided  to  take  up  the  arteria  innominata  itself. 
In  detaching  the  cellular  membrane  from  the  lower 
surface  of  the  subclavian  artery,  a small  branch, 
situated  about  half  an  inch  from  the  innominata, 
was  injured,  and  the  wound  was  six  or  eight  times 
filled  with  blood  from  it.  The  hemorrhage  was 
soon  suppressed,  however,  by  means  of  a little 
pressure.  Had  not  the  bleeding  been  so  easily 
stopped,  Dr.  Mott  would  have  concluded,  from  the 
situation  of  the  vessel,  that  it  was  the  internal 
mammary  ; but.  if  it  were  not  this  branch,  he  enn. 
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ceives  it  must  have  been  an  artery  not  regularly 
originating  in  this  situation ; perhaps  the  superior 
intercostal. 

Dr.  Mott  continued  the  operation  with  a small 
round-ended  sharp  scalpel,  until  he  came  to  the 
division  of  the  arteria  innominata,  which  great 
vessel  he  traced  below  the  sternum ; and  after 
freeing  it  from  all  the  cellular  membrane  with 
the  handle  of  the  scalpel,  and  drawing  aside 
the  recurrent  and  phrenic  nerves,  he  tied  it  with  a 
round  silk  ligature,  about  half  an  inch  from  its 
bifurcation. 

On  account  of  the  difficulty  of  tying  large 
arteries  in  a deep  small  wound,  Dr.  Mott  recom- 
mends a set  of  instruments,  invented  for  the  pur- 
pose, in  Philadelphia,  by  Drs.  Parish,  Hartshorn, 
and  Hewson  ; consisting,  1st,  Of  several  blunt- 
pointed  needles,  of  various  sizes  and  curvatures, 
furnished  with  an  eye  at  each  end,  and  calculated 
at  one  end  to  screw  into  a strong  handle.  2dly, 
Two  strong  instruments,  with  handles,  having  at 
one  end  an  eye,  or  hole  ; they  resemble  those 
sometimes  used  for  applying  a ligature  to  the 
tonsils.  3dly,  A small  round-pointed  scalpel. 
4thly,  A small  hook  fixed  in  a strong  handle. 
( Parish , in  Eclectic  Rep.  vol.  iii.  p.  229.)  After 
Dr.  Mott  had  introduced  the  ligature  into  the  eye 
of  one  of  the  above-described  needles,  and  screwed 
the  needle  into  a handle,  he  pressed  with  its  con- 
vexity the  cellular  membrane  and  pleura  carefully 
downwards,  while  he  carried  it  from  below  up- 
wards round  the  artery.  As  the  point  now 
appeared  on  the  other  side  of  the  vessel,  the 
above-mentioned  hook  was  passed  into  its  eye, 
and  the  handle  unscrewed  from  the  oilier  end  of 
it,  when  it  was  easily  drawn  out  from  under  the 
artery,  and  the  ligature  left  under  the  vessel.  In 
this  part  of  the  operation,  Dr.  Mott  urges  the 
necessity  of  being  particularly  attentive  to  two  im- 
portant circumstances  ; one  is,  to  convey  the  liga- 
ture round  the  artery  from  below  upwards,  as  the 
only  way  to  prevent  injury  of  the  pleura  ; and  the 
other  is,  to  fix  the  hook  in  the  eye  of  the  needle, 
before  the  handle  is  unscrewed  from  its  other  end, 
because,  after  this  has  been  done,  the  needle  loses 
all  steadiness,  and  it  is  then  difficult,  to  get  the  hook 
into  the  eye. 

With  respect  to  the  foregoing  instruments,  I may 
observe,  that  they  are  superseded  by  the  needle 
constructed  by  Weiss. 

Dr.  Mott  now  made  a noose,  pressed  it  with  the 
forefinger  down  to  the  artery,  and  tightened  it  very 
gradually,  in  order  not  to  stop  the  flow  of  blood 
through  the  vessel  all  at  once.  A moderate  con- 
striction was  kept  up  some  seconds,  so  that  the 
effect  of  the  ligature  upon  the  heart  and  lungs 
might  be  observed  ; and  as  no  disturbance  was 
produced  in  the  functions  of  these  organs,  Dr. 
Mott  tightened  the  ligature,  and  stopped  the  cur- 
rent of  blood  through  the  vessel.  At  this  instant, 
the  pulsation  of  the  right  temporal  and  radial 
arteries  ceased.  The  noose  was  tightened  still 
more  with  the  above-mentioned  ligature  irons,  and 
then  a second  knot  was  made.  Dr.  Mott  was 
greatly  pleased  at  finding  his  patient’s  countenance 
remain  perfectly  unchanged,  and  no  complaint 
made  of  pain  in  any  other  part.  Immediately 
after  the  ligature  had  been  applied,  the  aneurismal 
swelling  lost  one  third  of  its  size,  and  the  clavicle 
could  be  felt  through  its  whole  extent.  The  divided 
muscles  and  detached  skin  were  now  brought  into 


their  natural  situation ; the  wound  closed  with  three 
sutures  and  adhesive  plaster,  and  a compress  ap- 
plied. In  the  operation,  three  small  arteries  were 
tied  : the  first  lay  under  the  sternum,  and  sjorned 
to  be  a branch  of  the  internal  mammary ; the 
second  was  a descending  branch  of  the  superior 
thyroideal ; and  the  third  a branch  of  the  inferior 
thyroideal.  From  two  to  four  ounces  of  blood 
were  lost,  most  of  which  came  from  an  injured 
small  branch  of  the  subclavian.  The  operation 
took  up  about  an  hour.  The  curved  spatulae, 
recommended  by  Dr.  Colles,  were  found  very 
useful  for  holding  the  carotid  and  par  vagum  aside, 
while,  by  their  uniform  pressure,  they  materially 
assisted  in  restraining  the  effusion  of  blood  from 
small  vessels,  and,  as  taking  up  little  room,  were 
infinitely  more  convenient  in  a deep  narrow  wound, 
than  the  fingers  of  an  assistant. 

The  day  after  the  operation,  the  veins  of  the 
right  forearm  and  hand  had  a turgid  appearance. 
When  the  circulation  in  them  was  promoted  by 
pressure,  they  became  empty  for  some  distance 
above  the  pressed  part,  but  filled  again  immedi- 
ately the  pressure  was  removed  ; a circumstance 
that  seemed  to  show,  that  the  circulation  in  this 
arm,  notwithstanding  the  ligature  of  the  arteria  in- 
nominata, still  went  on  with  great  celerity,  though 
no  pulse  could  be  felt  in  the  brachial  and  radial 
arteries.  On  the  contrary,  the  pulse  was  very 
plain  in  the  front  branch  of  the  temporal  artery, 
just  above  the  outer  angle  of  the  orbit.  The  left 
external  carotid  beat  with  unusual  force.  In  a few 
days,  however,  the  pulse  became  perceptible  again 
at  the  right  wrist. 

My  limits  will  not  allow  me  to  enter  into  all  the 
details  of  this  interesting  case  : suffice  it  to  mention 
that  the  patient  suffered  considerable  febrile  dis- 
turbance at  some  periods  after  the  operation,  and 
it  was  necessary  twice  to  have  recourse  to  venesec- 
tion. Fie  was  also  afflicted  with  a severe  cough. 
The  discharge  from  the  wound  was  copious  and 
fetid.  The  main  ligature  separated  on  the  four- 
teenth day.  On  the  twentieth  day,  the  patient  was 
sufficiently  recovered  to  walk  in  the  garden.  On 
the  twenty-first  day,  the  wound  was  almost  closed  ; 
the  patient  could  move  his  right  arm  with  the  same 
facility  as  his  left,  and  he  was  gaining  such  strength , 
that  no  doubts  were  entertained  about  the  success- 
ful result  of  the  operation.  On  the  twenty-third 
day,  hemorrhage  came  on  from  the  wound  • it  was 
stopped  by  the  introduction  of  lint,  and  the  em- 
ployment of  pressure.  About  twenty-four  ounces 
of  blood  were  lost,  whereby  the  patient  was  so  de- 
pressed, that  the  pulse  was  no  longer  distinguish- 
able. On  the  twenty-fourth  day,  in  the  evening, 
he  lost  four  ounces  more  blood ; on  account  of 
his  restlessness  and  the  painful  state  of  his  arm, 
two  grains  of  opium  were  administered  to  him. 
After  one  or  more  returns  of  bleeding,  he  died  on 
the  twenty-sixth  day. 

When  the  body  was  opened,  no  traces  of  inflam- 
mation or  its  consequences  were  found  either  in 
the  arch  of  the  aorta,  the  origin  of  the  innominata, 
of  the  lungs.  The  aorta  was  now  slit  open  longi- 
tudinally, and  a probe  then  cautiously  passed 
through  it  into  the  innominata,  when  the  instru- 
ment went  through  the  latter  vessel  into  the  cavity 
of  the  wound.  The  inner  coat  of  the  innominata 
was  smooth  and  soft ; but,  about  half  an  inch  from 
the  place  where  the  ligature  had  cut  through  the 
vessel,  marks  of  inflammation  were  noticed,  and  a 
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coagulum  adhered  to  the  sides  of  the  artery  with 
considerable  firmness  ; so  that  nature  had  probably 
endeavoured,  by  means  of  adhesive  inflammation, 
to  close  the  vessel,  but  had  been  prevented  from 
completing  the  salutary  process  by  the  destructive 
ulceration.  One  portion  of  the  parietes  of  the  in- 
nominata  was  thickened  by  inflammation,  and  an 
anomalous  branch,  as  large  as  a crow’s  quill,  arose 
from  this  artery. 

The  ulcer  was  twice  as  extensive  inwardly 
as  it  was  superficially,  reaching  laterally  to  the 
trachea  and  under  the  clavicle  to  the  swelling. 
The  tripod  of  great  vessels,  viz.  the  innominata, 
the  subclavian,  and  the  carotid,  was  destroyed  by 
ulceration  to  the  extent  of  about  an  inch,  and  the 
ends  of  both  the  last  vessels  opened  into  the  wound. 
At  this  place,  the  pleura  was  considerably  thick- 
ened by  a layer  of  organized  lymph. 

The  inner  surface  of  the  carotid  was  covered 
with  a coagulum,  anti  its  coats  so  much  thickened, 
that  a probe  could  hardly  be  passed  into  it.  The 
consolidation  reached  up  to  the  division  into  the 
external  and  internal  carotid.  The  subclavian  was 
pervious  as  far  as  the  situation  of  the  disease. 
The  diameter  of  the  brachial  and  other  arteries  of 
the  right  arm  was  natural.  Tire  external  mam- 
mary artery  was  enlarged,  but  not  the  internal. 
The  clavicle  was  carious,  and  several  lymphatic 
glands  under  it  in  a state  of  suppuration. 

Though  the  result  of  the  operation  was  unsuc- 
cessful, it  proves,  as  Dr.  Mott  correctly  remarks, 
some  interesting  points  ; namely,  that  tying  an 
artery  of  such  magnitude,  and  so  near  the  heart, 
may  be  done  without  occasioning  any  disturbance 
either  in  the  functions  of  the  brain,  the  heart,  the 
lungs,  or  the  right  arm. 

The  suppuration,  which  continually  extended 
itself  more  and  more  deeply,  is  set  down  by  Dr. 
Mott  as  the  cause  of  the  patient’s  death  ; for,  as 
no  bleeding  took  place  for  several  days  after  the 
detachment  of  the  principal  ligature,  he  believes 
that  this  must  have  fulfilled  its  duty,  and  that  the 
artery  had  been  closed.  (See  New  York  Med. 
and  Surgical  Register,  1818,  vol.  i.) 

The  arteria  innominata  was  also  tied  by  Graefe 
on  the  5th  of  March,  1822,  in  the  Clinical  Hos- 
pital of  the  University  of  Berlin,  on  account  of 
a subclavian  aneurism.  The  carotid  was  exposed, 
and  traced  down  to  the  innominata,  to  which  a 
ligature  was  applied  by  means  of  a blunt  tena- 
culum constructed  for  the  purpose,  the  vessel 
being  tied  about  an  inch  from  the  curvature  of  the 
aorta,  and  two  inches  from  the  heart.  As  soon  as 
the  ligature  was  tightened,  the  pulsation  of  the 
arteries  of  the  right  arm,  right  carotid,  and  right 
temporal  artery,  ceased  ; at  the  same  instant,  the 
throbbing  of  the  aneurism  stopped,  and  the  tumour 
became  flaccid.  The  constriction  of  the  cord  pro- 
duced no  disturbance  of  any  function.  The  patient 
went  on  so  well  for  several  weeks  afterwards,  that 
no  doubt  was  entertained  of  his  recovery.  How- 
ever, when  the  wound  was  nearly  healed,  hemor- 
rhage came  on  ; and  though  it  was  suppressed,  and 
hopes  began  to  be  again  indulged,  the  bleeding 
recurred,  and  the  patient  died  on  the  sixty-seventh 
day.  Below  the  ligature  the  innominata  was 
found  closed  with  lymph.  Graefe  has  written  a 
distinct  essay  on  the  method  in  which  the  operation 
was  done  : the  daily  particulars  of  the  case,  and 
preparation  from  it,  are  placed  in  the  Royal  Ana- 
tomical Museum  at  Berlin.  (See  Journ.  de  Chir- 


urgie  von  C.  F.  Grdfe,  und  Ph.  v.  Walther,  b.  iii. 
p.  596,  See.,  b.  iv.  p.  587.)  The  ligature  of  the 
innominata  is  stated  to  have  been  lately  done  at 
Paris  ; but  in  this  third  example  the  patient  also 
died  of  hemorrhage.  (See  Dupuytren,  Learns 
Orales,  fyc.  t.  iv.  p.  611.)  Of  Mr.  Wardrop’s 
practice  of  tying  the  subclavian  artery  in  aneurism 
of  the  arteria  innominata  itself,  we  shall  presently 
speak. 

Carotid  Aneurisms. 

There  is  no  part  of  the  body  where  the  diag- 
nosis of  aneurisms  is  more  liable  to  mistake  than 
in  the  neck.  Here  the  disease  is  particularly  apt 
to  be  confounded  with  tumours  of  another  nature. 
I have  already  cited,  in  this  article,  examples  in 
which  aneurisms  of  the  arch  of  the  aorta  so  re- 
sembled those  of  the  carotid,  as  to  have  deceived 
the  surgeon  who  was  consulted.  A swelling  of  the 
lymphatic  glands,  or  of  the  cellular  substance 
which  surrounds  the  carotid  artery  ; an  enlargement 
of  the  thyroid  gland  ; and  especially  abscesses,  may 
resemble  an  aneurism  by  the  pulsations  commu- 
nicated to  them  from  the  neighbouring  artery. 
On  the  other  hand,  aneurisms  of  long  standing, 
which  fio  longer  throb,  and  the  integuments  over 
which  are  changed  in  colour,  and  likely  to  burst, 
may  the  more  easily  be  mistaken  by  an  inattentive 
practitioner  for  chronic  abscesses,  as  the  neck  is 
remarkably  often  the  seat  of  such  diseases.  (Boyer, 
Maladies  Chir.  t.  ii.  p.  185.) 

Scarpa  mentions  one  unfortunate  patient,  who 
was  killed  by  a knife  being  plunged  in  a carotid 
aneurism,  on  the  supposition  that  the  case  was  an 
abscess.  I need  scarcely  observe,  that  by  opening 
a carotid  aneurism,  a surgeon  would  expose  him- 
self to  the  disgrace  and  mortification  of  seeing  the 
patient  die  under  his  hands,  as  happened  in  the 
example  cited  by  Harderus.  (Apiar.  Observa- 
tionum,  Obs.  lxxxvi.) 

The  possibility  of  tying  the  carotid  artery,  in 
cases  of  wounds  ancl  aneurisms,  without  any  in- 
jurious effect  on  the  functions  of  the  brain,  is  now 
completely  proved.  Petit  mentions,  that  the  ad- 
vocate Yieillard  had  an  aneurism  at  the  bifurcation 
of  the  right  carotid,  for  the  cure  of  which  he  was 
ordered  a very  spare  diet,  and  directed  to  avoid  all 
violent  exercise.  Three  months  afterwards,  the 
tumour  had  evidently  diminished  ; and,  at  last,  it 
was  converted  into  a small,  hard,  oblong  knot, 
without  any  pulsation.  The  patient  having  died 
of  apoplexy,  seven  years  afterwards,  the  right  ca- 
rotid was  found  closed  up  and  obliterated,  from  its 
bifurcation,  as  low  down  as  the  right  subclavian 
artery.  (Acad,  des  Sciences  de  Paris,  an.  1765.) 
Haller  dissected  a woman,  whose  left  carotid  was 
impervious.  (Opvscula  Pathol.  Obs.  xix.  tab.  1.) 
An  example  of  the  total  closure  of  both  carotids, 
in  consequence  of  ossification,  is  stated  by  Ko- 
berwein  to  be  recorded  by  Jadelot.  (German 
Transl.  of  Mr.  Plodgson’s  Work,  p.  293.)  Ile- 
benstreit  (vol.  iv.  p.  266.  ed.  3.  of  his  Translation 
of  B.  Bell’s  Surgery ) mentions  a case,  in  which 
the  carotid  artery  w'as  wounded,  in  the  extirpation 
of  a scirrhous  tumour.  The  hemorrhage  would 
have  been  fatal,  had  not  the  surgeon  immediately 
tied  the  trunk  of  the  vessel.  The  patient  lived 
many  years  afterwards.  This  is  probably  the 
earliest  authentic  instance,  in  which  a ligature  was 
applied  to  the  carotid  artery.  Mr.  Abernetby’s 
case  is  perhaps  the  second  j and  that  in  which  Mr. 


ANEURISM. 


Fleming',  a naval  surgeon,  tied  the  common  ca- 
■ rotid  in  a sailor,  who  attempted  suicide,  and  who 
was  saved  by  the  operation,  is  still  later,  not 
having  occurred  till  the  year  1803.  (See  Med. 
Chir.  Journ.  vol.  iii.  p.  2.) 

Dr.  Baillie  knew  an  instance,  in  which  one  ca- 
rotid was  entirely  obstructed,  and  the  diameter  of 
the  other  considerably  lessened,  without  any  ap- 
parent ill  effects  on  the  brain.  (See  Trans,  for 
the  Improvement  of  Med.  and  Chir.  Knowledge, 
vol.  i.  p.  121.)  Sir  Astley  Cooper  has  also  re- 
corded an  example,  in  which  the  left  carotid  was 
obstructed  by  the  pressure  of  an  aneurism  of  the 
aorta  ; and  yet,  during  life,  no  paralysis,  nor  im- 
pairment of  the  intellects,  had  occurred.  (See 
Med.  Chir.  Trans,  vol.  i.  p.223.)  A similar  case 
is  related  by  Pelletan.  (Clin.  Chir.  t.  i.  p.  68.) 

! Mr.  Abernethy  was  under  the  necessity  of  tying 
the  trunk  of  the  carotid,  in  a case  of  extensive 
lacerated  wound  of  the  neck,  where  the  internal 
carotid,  and  the  chief  branches  of  the  external 
carotid  were  wounded.  The  patient  at  first  went 
on  well ; but,  in  the  night,  he  became  delirious 
and  convulsed,  and  died  abuot  thirty  hours  after 
the  ligature  was  applied.  This  case  fell  under  my 
own  notice;  and  the  inference  which  I drew  was, 
that  the  man  died  more  from  the  great  quantity 
of  blood  which  he  lost,  and  the  severe  mischief 
done  to  the  parts  in  the  neck,  than  from  any  effect 
of  the  ligature  of  the  artery  on  the  brain. 

In  another  instance,  in  which  the  common 
carotid  was  tied,  on  account  of  a wound  of  the 
external  carotid,  by  a musket-ball,  complicated 
with  fracture  of  the  condyle  and  coracoid  process 
of  the.  lower  jaw,  every  thing  went  on  favourably 
until  the  seventh  day  after  the  operation.  Nei- 
ther the  intellectual  faculties,  nor  the  functions  of 
the  organs  of  sense,  had  been  at  all  disturbed. 
But,  at  that  period,  stupor,  confusion  of  ideas, 
restlessness,  a small  unsteady  pulse,  discoloration 
of  the  face,  and  loss  of  strength  came  on,  followed 
in  the  evening  by  a violent  paroxysm  of  fever.  On 
the  eighth  day,  three  copious  hemorrhages  took 
place  from  the  whole  surface  of  the  wound  ; and, 
on  the  ninth,  the  man  died.  In  this  case,  how- 
ever, the  affection  of  the  brain,  and  the  other 
unfavourable  symptoms,  would  be  ascribed  by  no- 
body to  the  effects  of  the  ligature  on  the  carotid, 
but  every  one  would  see  the  cause  in  the  severe 
and  extensive  local  mischief,  produced  partly  by 
the  musket-ball,  and  partly  by  the  mode  in  which 
the  operation  was  performed,  the  surgeon  having 
extended  his  incisions  from  the  parotid  gland  to 
within  an  inch  of  the  clavicle  ! (S ee  Journ.  Gene- 
ral de  Med.  life,  par  Sedillotf) 

That  the  carotid  may  be  tied  without  injuring 
the  functions  of  the  brain,  and  that  aneurisms  of 
this  artery  admit  of  being  cured  by  the  operation, 
is  now  fully  proved.  The  following  is  the  second 
instance,  in  which  I have  been  present  at  the  ope- 
ration of  tying  the  carotid  trunk  on  account  of  a 
wound. 

A soldier  of  the  44th  regiment  was  wounded  in 
the  neck,  with  a pike,  at  the  battle  of  Waterloo, 
and  was  brought  to  Brussels.  After  he  had  been 
some  little  time  in  the  hospital,  the  bleeding,  which 
had  stopped,  recurred  with  great  violence,  both 
from  the  mouth  and  the  external  wound  itself ; 
and  it  was  therefore  judged  necessary  to  tie  the 
common  carotid,  which  was  done  by  my  friend 
Mr.  Collier.  The  operation  was  performed  by 
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making  an  incision  through  the  skin,  superficial 
fascia,  and  platisma  myoides,  along  the  inner  edge 
of  the  sterno-cleido-mastoideus,  raising  this  muscle 
from  the  sheath  including  the  artery,  &c.,  and 
holding  aside  the  jugular  and  lower  thyroid  veins, 
which  swelled  up  every  instant  to  a very  large 
size,  so  as  to  overlap  the  artery.  The  deep  cer- 
vical fascia  and  carotid  sheath  were  then  carefully 
opened;  and  the  artery  having  been  exposed,  a 
ligature  was  passed  under  from  without  inwards, 
so  as  to  avoid  injuring  the  vein,  or  including 
the  nervus  vagus  in  the  ligature.  Though  the 
operation  was  done  by  candlelight,  it  was  skil- 
fully performed,  and  reflects  great  credit  on  Mr. 
Collier.  A detail  of  the  case  may  be  found  in 
a modern  work.  (Med.  Chir.  Trans,  vol.vii. 
p.  107.) 

Another  example,  m which  the  carotid  artery 
was  tied,  and  the  patient  saved,  in  a case  where 
it  was  wounded  with  a penknife,  was  published  by 
Dr.  John  Brown,  surgeon  to  the  County  of  Meath 
Infirmary.  (See  Dublin  Hospital  Reports,  vol.  i. 
p.  301.  &c.)  In  this  instance,  the  internal  jugular 
vein  “ did  not  appear,  nor  was  it  a source  of  the 
slightest  inconvenience  during  the  operation.” 
(P.305.)  A case,  very  analogous  to  the  fore- 
going, is  recorded  by  Mr.  Hodgson,  and  the  event 
equally  successful.  “ The  jugular  vein  afforded  no 
trouble  in  the  operation  : it  was  not  even  seen.” 
A gradual  improvement  of  the  power  of  deglutition 
marked  the  gradual  subsidence  of  the  tumour, 
which  pressed  against  the  pharynx.  Nor  was  any 
change  perceived  in  the  state  of  the  patient’s  mind 
after  this  operation,  who  remained  as  she  had  been 
previously,  melancholy  and  dejected.  (P.  332.) 

Acre!  mentions  an  example,  in  which  the  ca- 
rotid artery  was  wounded  by  a gunshot,  and  the 
hemorrhage  permanently  stopped  by  compression. 
A similar  case  is  related  by  Van  Horne,  in  his 
annotations  to  the  work  of  Botallus.  (De  Vuln. 
Sclopetis.)  Baron  Larrey  has  likewise  related  a 
case,  in  which  the  carotid  was  wounded  by  a mus- 
ket-ball, and  life  saved  by  the  instant  appplication 
of  pressure.  (Mem.  de  Chir.  Mil.  t.  i.  p.  309.) 
However,  considering  the  size  of  the  vessel,  and 
its  unfavourable  situation  for  being  effectually  and 
steadily  compressed,  some  doubts  may  be  enter- 
tained, whether  the  vessel  wounded  might  not 
rather  have  been  one  of  its  branches. 

Sir  Astley  Cooper  has  the  honour  of  having  been  the 
first  surgeon  who  ever  tied  the  carotid  for  the  cure 
of  aneurism.  The  operation,  referred  to,  was  per- 
formed Nov.  1805,  on  Mary  Edwards,  aged  forty- 
four,  who  had  an  aneurism  of  the  right  carotid 
artery : the  tumour  reached  trom  the  vicinity  of 
the  chin  to  beyond  the  angle  of  the  jaw,  and 
downward  to  within  two  inches  and  a half  from 
the  clavicle.  The  swelling  had  a strong  pulsatory 
motion.  The  woman  also  complained  of  a par- 
ticular tenderness  of  the  scalp,  on  the  same  side  of 
the  head,  and  of  such  a throbbing  in  the  brain  as 
prevented  her  from  sleeping. 

An  incision,  two  inches  long,  was  made  at  the 
inner  edge  of  the  sterno-cleido-mastoideus  muscle, 
from  the  lower  part  of  the  tumour  to  the  clavicle. 
This  wound  exposed  the  omo-hyoideus  and  sterno- 
hyoideus  muscles,  which  being  drawn  aside  towards 
the  trachea,  the  jugular  vein  presented  itself  to 
view.  The  motion  of  this  vein  produced  the 
only  difficulty  in  the  operation,  as,  under  the  dif- 
ferent states  of  breathing,  the  vessel  sometimes 
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became  tense  and  distended  under  the  knife,  and 
then  suddenly  collapsed.  Sir  Astley  Cooper  in- 
troduced his  finger  into  the  wound,  to  keep  the 
vein  out  of  the  way  of  the  knife  ; and,  having  ex- 
posed the  carotid  artery  by  another  cut,  he  passed 
two  ligatures  under  this  vessel  by  means  of  a 
curved  aneurism-needle.  Care  was  taken  to  ex- 
clude the  recurrent  nerve  on  the  one  hand,  and 
the  par  vagum  on  the  other.  The  ligatures  were 
then  tied  about  half  an  inch  asunder  ; but  the  in- 
tervening portion  of  the  artery  was  left  undivided. 
The  pulsation  of  the  swelling  ceased  immediately 
the  vessel  was  tied ; and,  on  the  day  after  the 
operation,  the  throbbing  in  the  brain  had  sub- 
sided, while  no  diminution  of  nervous  energy  in 
any  part  of  the  body  could  be  observed. 

The  patient  was  occasionally  afflicted  with  bad 
fits  of  coughing,  but,  upon  the  whole,  went  on  at 
first  pretty  well.  On  the  eighth  day,  however, 
a paralysis  of  the  left  leg  and  arm  was  noticed, 
attended  with  a great  deal  of  constitutional  irri- 
tation. November  8th,  the  patient  could  move 
her  arm  rather  better;  but  became  unable  to  swal- 
low solids.  November  12th,  the  palsy  of  her  arm 
had  now  almost  disappeared.  The  ligatures  came 
away.  November  14th,  she  was  in  every  respect 
better;  she  swallowed  with  less  difficulty;  and 
the  tumour  was  smaller,  and  quite  free  from  pain. 
On  the  17th,  she  became  very  ill  ; the  tumour 
increased  in  size,  and  was  sore  when  pressed. 
The  wound  was  as  large  as  immediately  after  the 
operation,  and  discharged  a sanious  serum.  Great 
difficulty  of  swallowing,  and  a most  distressing 
cough,  were  also  experienced.  The  pulse  was 
ninety-six,  and  the  left  arm  again  very  weak. 
On  the  21st,  the  patient  died,  the  difficulty  oi 
swallowing  having  previously  become  still  greater, 
attended  with  a further  increase  of  the  tumour, 
the  skin  over  which  had  acquired  a brownish  red 
colour. 

On  opening  the  swelling  after  death,  the 
aneurismal  sac  was  found  inflamed,  and  the  clot 
of  blood  in  it  was  surrounded  with  a considerable 
quantity  of  pus.  The  inflammation  extended  on 
the  outside  of  the  sac,  along  the  par  vagum,  nearly 
to  the  basis  of  the  •skull.  The  glottis  was  almost 
closed,  the  lining  of  the  trachea  was  inflamed 
and  covered  with  coagulating  lymph.  The  pha- 
rynx was  so  compressed  by  the  tumour,  which  had 
been  suddenly  enlarged  by  the  inflammation,  that 
a bougie  of  the  size  of  a goose-quill  could  hardly 
be  introduced  into  the  oesophagus.  Sir  Astley 
Cooper  concludes  with  expressing  his  opinion  that 
these  causes  of  failure  may,  injuture,  be  avoided 
by  operating  before  the  tumour  is  cf  such  size  as 
to  make  pressure  on  important  parts;  or,  if  the 
swelling  should  be  large,  by  opening  it,  and  letting 
out  its  contents,  as  soon  as  infammation  comes  on. 
(See  Med.  Chir.  Trans,  vol.  i.) 

In  one  case,  under  the  care  of  Mr.  Coates,  of 
Salisbury,  the  making  of  an  opening,  about  a 
month  after  the  operation,  gave  relief  by  dis- 
charging seven  ounces  of  fetid  blood  and  pus ; 
but,  three  weeks  afterwards,  hemorrhage  came  on 
horn  the  sac,  and  the  patient  was  carried  off  by 
repeated  loss  of  blood.  On  dissection,  an  artery, 
capable  of  admitting  a probe,  was  found  to  pass 
into  the  cavity  of  the  sac.  (See  Med.  Chir. 
Trans,  vol.  xi.  p.2.) 

In  June,  1808,  Sir  Astley  Cooper  operated,  in 
Guy’s  Hospital,  on  a man,  aged  50,  who  had  a 


carotid  aneurism,  attended  with  pain  on  one  side 
of  the  head,  throbbing  in  the  brain,  hoarseness, 
cough,  slight  difficulty  of  breathing,  nausea,  gid- 
diness, &c.  The  patient  got  quite  well,  and  re- 
sumed his  occupation  as  a porter.  There  was  af- 
terwards no  perceptible  pulsation  in  the  facial  and 
temporal  arteries  of  the  aneurismal  side  of  the  face. 
On  the  opposite  side,  the  temporal  artery  became 
unusually  large.  The  tumour  -was  at  last  quite 
absorbed,  though  a pulsation  existed  in  it  till  the 
beginning  of  September.  The  man’s  intellects 
remained  perfect ; his  nervous  system  was  unaf- 
fected ; and  the  severe  pain,  which,  before  the 
operation,  used  to  affect  the  aneurismal  side  of 
the  head,  never  returned.  The  swelling,  at  the 
time  of  the  operation,  was  about  as  large  as  a pul- 
let’s egg,  and  situated  on  the  left  side  about  the 
acute  angle  made  by  the  bifurcation  of  the  com- 
mon carotid,  just  under  the  angle  of  the  jaw. 

Sir  Astley  Cooper  began  the  incision  opposite 
the  middle  of  the  thyroid  cartilage,  at  the  base  of 
the  tumour,  and  extended  the  wound  to  within  an 
inch  of  the  clavicle,  on  the  inner  side  of  the  sterno- 
cleido-mastoideus  muscle.  On  raising  the  margin 
of  this  muscle,  the  omo-hyoideus  could  be  dis- 
tinctly seen  crossing  the  sheath  of  the  vessels,  and 
the  nervus  descendens  noni  was  also  brought  into 
view.  The  sternordeido-mastoideus  v/as  now  se- 
parated from  the  omo-hyoideus,  when  the  jugular 
vein  was  seen.  This  vessel  became  so  distended 
at  every  expiration  as  to  cover  the  artery.  When 
the  vein  was  drawn  to  one  side,  the  par  vagum 
was  manifest,  lying  between  that  vessel  and  the 
carotid  artery,  but  a little  to  the  outer  side  of  the 
artery.  The  nerve  was  easily  avoided.  A double 
ligature  was  then  conveyed  under  the  artery  with 
a blunt  iron  probe.  The  lower  ligature  was  im- 
mediately tied,  and  the  upper  one  was  also  drawn 
tight,  as  soon  as  about  an  inch  of  the  artery  had 
been  separated  from  the  surrounding  parts  above 
the  first  ligature,  so  as  to  allow  the  second  to  be 
tied  at  this  height.  A needle  and  thread  were 
passed  through  the  vessel  below  one  ligature,  and 
above  the  other.  The  artery  was  then  divided. 
In  a little  more  than  nine  weeks,  the  wound  was 
quite  healed,  and  the  patient  entirely  recovered. 
(See  Med.  Chir.  Trans,  vol.  i.) 

Another  successful  instance,  in  which  the  ca- 
rotid was  tied  for  the  cure  of  an  aneurism,  is  re- 
lated in  a work,  to  which  I always  have  the 
greatest  pleasure  in  referring.  (See  Hodgson’s 
Treatise  on  the  Diseases  of  Arteries,  p.  329.) 

Mr.  Travers  tied  the  carotid  artery  in  a woman, 
who  had  an  aneurism  by  anastomosis  in  the  left 
orbit.  The  disease  had  pushed  the  eye  out  of  its 
socket.  Two  small  ligatures  were  applied,  which 
came  awTay  on  the  twenty-first  and  twenty-second 
days.  No  hemorrhage,  nor  impairment  of  the 
function  of  the  brain,  took  place,  and  the  disease 
in  the  orbit  was  effectually  cured.  (See  Med. 
Chir.  Trans,  vol.ii.)  Another  highly  interesting- 
example,  in  which  an  aneurism  by  anastomosis  in 
the  orbit  was  effectually  cured  by  tying  the  carotid 
artery,  is  recorded  by  Mr.  Dalrymple,  surgeon  at 
Norwich.  This  gentleman  performed  the  opera- 
tion on  the  12th  of  November,  1812.  The  pa- 
tient was  a female,  aged  44.  The  protrusion  of 
the  eye  was  relieved  in  proportion  as  the  swelling 
diminished.  The  violent  headaches  also  subsided  ; 
but  the  eyesight  was  irrecoverably  lost.  (See 
Med,  Chir.  Trans,  vol.  vi.  p.  111.) 
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The  carotid  artery  has  sometimes  been  tied, 
with  the  view  of  enabling  the  surgeon  to  cut  away 
swellings  from  the  neck  and  side  of  the  face,  where, 
from  particular  circumstances  in  the  cases,  there 
was  reason  to  fear  a fatal  hemorrhage  without  that 
preliminary  measure.  (See  Goodlad’s  and  Are- 
na? s Cases,  in  Med.  and  Chir.  Trans,  vols.  vii. 
and  xii.) 

An  interesting  case,  in  which  my  friend  Mr. 
Vincent  tied  the  carotid  trunk  for  an  aneurism,  is 
published  in  the  10th  vol.  of  the  latter  work.  (P. 
212,  &c.)  In  this  example,  the  internal  jugular 
vein  did  not  appear  to  be  at  all  in  the  way  during 
the  operation  ; some  of  the  fibres  of  the  omo- 
hyoideus,  however,  could  not  be  conveniently 
drawn  aside,  and  were  therefore  divided.  A sin- 
s' gle  ligature  was  applied  ; the  pulsation  in  the  tu- 
mour did  not  entirely  cease,  at  first,  when  the  artery 
was  tied,  but  it  did  so  two  days  afterwards ; and 
the  swelling  was  rapidly  diminishing.  The  liga- 
ture came  away  about  three  weeks  after  the  ope- 
ration, and  there  was  every  hope  of  a cure  ; but, 
between  the  fourth  and  fifth  week,  a considerable 
swelling  occurred  between  the  wound  and  the  jaw, 
impeding  deglutition,  but  not  the  breathing.  This 
state  was  followed  b}'  febrile  symptoms,  increased 
difficulty  of  swailowdng,  an  attack  of  coughing, 
and  impeded  respiration.  In  the  hope  of  aft'ord- 
ingrelief,  an  incision  was  made  inthetumour,  from 
which  a small  quantity  of  pus  and  coagulum 
issued  ; but  it  was  in  vain,  for  the  patient  was 
dying.  On  dissection  the  carotid  artery  was 
found  perfectly  closed  as  far  as  the  division  of  the 
arteria  innominata.  But,  above  the  ligature,  the  ves- 
sel was  open  and  inflamed,  and  pus  was  found  in  it. 
The  most  remarkable  circumstance  noticed  was 
globules  of  air,  adhering  to  the  inner  surface  of 
the  aorta,  and  other  large  arteries,  and  found  also 
under  the  tunica  aracbnoidea.  The  bulk  of  the 
swelling  in  the  neck  depended  upon  effusion  of 
serum  in  the  cellular  membrane. 

The  cure  of  carotid  aneurisms  by  the  operation 
has  now  been  so  often  exemplified,  that  even  to 
refer  to  every  case  upon  record  would  demand 
more  space  than  I can  afford.  A successful  in- 
stance is  reported  by  Macaulay  ( Edin . Med. 
Surg.  Journ.  April,  1814)  ; another  by  Dr.  P.ost, 
who  used  two  ligatures,  and  divided  the  artery  in 
the  space  between  them  ( New  England  Journ. 
of  Medicine  and  Surgery,  vol.  iii.  p.  205.  Boston, 
1814) ; another  by  Mr.  Giles  Lyford,  proving  the 
sufficiency  of  a single  ligature  (Med.  Chir.  Trans. 
vol.  xi.  p.  97,  See.)  The  case  in  which  Mr.  Good- 
lad  tied  the  carotid,  in  order  to  prevent  hemor- 
rhage in  the  removal  of  a tumour  involving  the  pa- 
rotid gland,  is  contained  in  vol.  vii.  p.  112,  &c.  of 
the  latter  book.  The  example,  in  which  the 
carotid  was  tied  by  Dr.  Frick,  in  the  hospital  at 
Hamburgh,  for  the  cure  of  a diseased  parotid,  is 
reported  in  the  Lancet,  No.  182.  Some  diminu- 
tion of  the  swelling,  and  increased  power  of  swal- 
lowing, followed  j but  suppuration  took  place,  and 
the  case  ended  fatally. 

For  the  particulars  of  a carotid  aneurism  cured 
by  the  ligature  of  the  artery  by  M.  Dumont,  see 
JJiss.  sur  V Aneurisme  de  l’ Art  ere  Carotide,  par  P. 
J.  Vanderhagen , Paris,  1815.  Walther,  of  Land- 
shut,  in  the  year  1814,  tied  the  carotid  artery  for 
the  cure  of  an  aneurism  with  complete  success  : 
he  applied  only  a single  ligature.  (Breschet,  Fr. 
Transl.  of  Mr.  Hodgson’s  Work,  t.  ii.  p.  83.)  In 
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this  translation  are  reported  several  instances,  in 
which  Dupuytren  and  other  Continental  surgeons 
applied  a ligature  to  the  carotid.  Dr.  Holscher, 
of  Hanover,  has  also  operated  with  success.  (See 
Loud.  Med.  Repository , vol.  xvi.  No.  94.) 

Of  the  plan  of  tying  the  carotid  above  the 
aneurism,  when  it  is  situated  so  low  that  the  liga- 
ture cannot  be  applied  below  it,  I have  also  spoken. 
The  facts,  by  which  the  propriety  of  this  practice 
has  now  been  completely  established,  have  also 
been  noticed  : they  appear  to  me  to  reflect  con- 
siderable credit  on  Mr.  Wardrop,  by  whom  this 
method  of  operating  has  been  revived  and  ex- 
tended. The  practice  of  tying  the  carotid  for  the 
cure  of  aneurism  of  the  arteria  innominata  will  be 
noticed  in  the  ensuing  section. 

On  the  subject  of  tying  both  carotids,  I find  some 
interesting  observations  made  by  my  friend  Mr. 
Crosse  : — “ Although  (says  he)  some  animals 
will  bear  a ligature  to  both  carotids  simulta- 
neously, the  human  frame  cannot  sustain  so  great 
and  so  sudden  an  interruption  to  the  supply  of 
blood  to  the  sensorium.  Professor  Mott  has  tested 
this  question ; and  a case  came  under  my  own 
observation  very  recently,  showing  the  fatal  ten- 
dency of  a ligature,  if  applied  almost  simulta- 
neously to  each  of  these  arteries.  An  approxi- 
mation has,  however,  been  made  towards  ascer- 
taining the  shortest  interval,  at  which  the  second 
carotid  may  be  tied  after  a ligature  to  the  first  ; 
and  it  has  been  safely  done  at  an  interval  of  thirty- 
eight,  seventeen,  and  even  twelve  days.  Amoi  gst 
the  most  striking  of  these  cases,  is  that  related  bv 
Professor  Kuhl  of  Leipzig,  who,  on  account  of  a 
pulsating  aneurismal  tnmour  of  the  scalp,  arising 
from  a wound  of  the  occiput,  and  extending  over 
nearly  the  entire  surface  of  the  head,  attended  by 
frequent  hemorrhages,  first  placed  a ligature  on  the 
left  common  carotid.  This  proceeding  only  par- 
tially subduing  the  disease,  and  frequent  hemor- 
rhages from  the  affected  portion  of  the  scalp  still 
occurring,  and  threatening  life,  a ligature  was 
put  upon  the  right  common  carotid  after  twenty- 
seven  days.  This  was  followed  by  convulsions; 
but,  after  a train  of  very  troublesome  symptoms, 
the  patient  recovered,  and  was  cured  of  his  dis- 
ease. It  is  w'orthy  to  be  noticed,  that  in  this, 
and  also  in  other  like  cases,  some  days  after  both 
carotids  had  been  tied,  heaviness  and  throbbing  in 
the  head  have  occurred,  requiring  free  venesec- 
tion. (J.  Green  Crosse,  in  Provincial  Med.  Chir. 
Trans,  vol.  v.) 

For  anatomical  engravings  of  the  parts,  con- 
cerned in  the  operation  of  taking  up  the  carotid 
artery,  see  those  of  Tiedemann  (Tabular  Arteri - 
arum),  of  Rosenmiiller  ( Chirurg . Anatom.  Ah- 
bildungen,  th.  i.tab.  7,  8,  9.),  and  Elias  Bujalsky, 
(Tab.  Anat.  Chir.  Peiropol.  1828,  tab.  1,2,  et3.) 
Also  J.P.  Manec  (Sur  la  Lig.  des  Ar teres,  fol. 
Paris,  1832). 

New  Operation  for  Aneurism  of  the  Ar- 
teria Innominata. 

It  having  been  established,  that  aneurisms  may 
be  cured  by  simply  lessening  the  impetus  of  the 
blood  flowing  through  them,  and  that,  although 
a circulation  may  yet  continue  in  them  for  some 
time,  the  layers  of  coagulable  lymph  within  the 
sac  augment,  and  ultimately  bring  about  a com- 
plete consolidation  of  the  swelling,  it  occurred 
to  Mr.  Wardrop,  that  in  aneurism  of  the  arteria 
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innominata,  the  progress  of  the  disease  might  be 
arrested  by  tying  its  two  great  branches,  the  carotid 
and  subclavian.  Although  a certain  portion  of 
blood  would  still  continue  to  pass  along  the  inno- 
minata to  those  branches  of  the  subclavian  on  the 
cardiac  side  of  the  ligature,  the  ligature  being 
necessarily  placed  on  the  subclavian  artery,  after 
it  emerges  from  between  the  scaleni  muscles,  Mr. 
Wardrop  conceived  that  such  would  yet  be  the 
diminution  of  the  impetus  of  the  blood  in  the  sac, 
that  the  future  increase  of  the  tumour  would  be 
prevented,  and  even  a permanent  obliteration  of 
the  aneurismal  cavity  would  be  accomplished. 
{On  Aneurism,  p.  58.)  The  knowledge  of  this 
principle,  indeed,  he  thinks,  may  be  useful  in  the 
cure  of  many  aneurisms,  which  have  hitherto  been 
considered  beyond  the  reach  of  art.  In  an  aneu- 
rism of  the  innominata,  Mr.  Mackelcan  found 
that  nature  had  nearly  completed  a cure  on  this 
principle.  The  carotid  artery  was  plugged  up, 
and  the  large  aneurismal  swelling  was  filled  with 
a coagulum,  leaving  only  a comparatively  small 
channel  for  the  passage  of  the  blood  into  the  sub- 
clavian artery.  (S ee  Appendix  to  Wardrop  on  Aneu- 
rism.) However,  Mr.  Guthrie  takes  a different 
view  of  this  case,  and  infers  that  a ligature  on  the 
carotid  above  the  aneurism  would  have  been  of 
no  use,  so  far  as  the  obliteration  of  the  arteries 
was  concerned,  unless  it  had  been  followed  by 
inflammation  of  the  sac  and  coagulation  of  its 
contents.  (See  Guthrie  on  the  Dis.  of  Arteries, 
p.  206.)  He  makes  this  inference,  because  though 
the  artery  was  rendered  impervious,  by  a natural 
process,  the  disease  went  on  increasing,  till  it  de- 
stroyed the  patient.  The  coagulation  of  blood  is 
all  that  the  advocates  of  this  plan  have  in  view. 
Mr.  Wardrop  has  seen  instances,  and  several  are 
on  record,  which  illustrate  the  important  patholo- 
gical fact,  and  prove,  beyond  a doubt,  that  blood 
may  coagulate  in  an  aneurism  so  as  to  strengthen 
the  parietes  of  the  sac,  and  ultimately  fill  its  cavity, 
without  the  circulation  in  the  sac  being  in  the  first 
instance  either  suddenly  or  entirely  interrupted. 

It  was  the  knowledge  of  this  fact,  that  led  Mr. 
Wardrop  to  perform  the  operation  which  he  has 
related.  INature,  in  the  case  alluded  to,  had  al- 
ready instituted  a curative  process  by  diminishing 
the  circulation  in  the  carotid  artery  ; and,  when 
'he  found  this  alone  not  sufficient  to  stop  the  en- 
largement of  the  aneurism,  he  determined  to  place 
a ligature  on  the  subclavian.  In  doing  this, 
he  conceived  that  he  was  strictly  imitating  the 
process  which  nature^  herself  had  commenced. 
(P.  61.)  The  case  of  Mrs.  Denmark,  aged  45,  in 
whom  he  tied  the  subclavian  artery,  and  thus 
cured  an  aneurism  of  the  arteria  innominata,  is 
highly  interesting.  The  particulars  may  be  read 
in  his  own  publication,  or  in  the  Lancet  for 
1827.  Suffice  it  here  to  state,  that  the  ope- 
ration had  the  effect  of  diminishing  the  size  of  the 
tumour,  and  causing  it  almost  to  disappear.  The 
swelling  afterwards  enlarged,  however,  and  the 
patient  died.  In  the  post  mortem  examination,  the 
tumour  was  found  occupying  the  central  space  be- 
tween the  sterno-mastoid  muscles,  and  composed  of 
three  portions  ; one  arising  immediately  above  the 
sternum  • another  upwards  along  the  trachea  ; 
and  the  third  was  the  original  portion  of  the  aneu- 
rism, consolidated  by  the  effects  of  the  operation. 
The  swelling,  which  underwent  no  diminution  af- 
ter death,  felt  like  a firm  fleshy  mass.  On  laying 


it  open  longitudinally,  it  appeared  nearly  solid* 
The  clavicular  and  tracheal  portions  of  the  sac  were 
filled  with  firm  coagulum,  the  cavity  being  chiefly 
limited  to  the  division  between  the  sternal  and  tra- 
cheal portions,  and  it  was  about  the  size  of  a wal- 
nut. The  coats  of  the  aorta  were  somewhat 
thickened  ; and  it  presented  a few  points  of  ossifi- 
cation. “ On  cutting  into  the  innominata  from 
the  aorta,  the  aneurism  was  found  to  have  ori- 
ginally extended  from  its  origin  to  its  bifur- 
cation. The  subclavian  artery  is  divided  at 
the  place  where  the  ligature  had  been  applied  ; 
and  both  the  cardiac  and  distal  orifices  are  con- 
tracted, and  the  sides  of  the  vessel  coalesce,  and 
adhere  firmly  together.  The  right  carotid  per- 
vious, and  quite  healthy.’’  I think  with  Mr.  Gu- 
thrie, that  the  account  of  the  dissection  would 
have  been  improved  by  the  statement,  whether  the 
branches  of  the  subclavian,  giving  off  nearer  the 
heart  than  the  ligature,  were  pervious,  or*  not. 
The  following  is  the  view  taken  by  Mr.  Guthrie 
of  Mrs.  Denmark’s  case  : “ It  appears  to  me  (he 
observes)  that  the  operation  gave  rise  to  inflam- 
mation, and  consequent  coagulation  in  the  sac, 
which  led  to  a diminution  of  its  size,  without  inter- 
fering with  the  channel  by  which  the  blood  passed 
into  the  right  carotid.  The  disease  was  therefore,  for 
the  time,  arrested  ; but,  as  the  artery  was  unhealthy 
in  the  parts  surrounding  the  aneurism,  it  again 
returned,  and  ultimately  destroyed  the  patient. 
The  same  thing  is  clearly  taking  place  in  Mr. 
Evans’s  patient.”  (See  Guthrie  on  the  Dis.  of 
the  Arteries,  p.  190.)  In  the  advertisement  pre- 
fixed to  this  work  is  a similar  prognostication  with 
reference  to  Dr.  Mott’s  very  interesting  case.  In 
the  appendix  to  Mr.  Wardrop’s  publication,  and 
in  the  Lancet  for  November,  1828,  is  a case  in 
which  Mr.  Evans,  of  Belper,  Derbyshire,  treated 
an  aneurism  of  the  innominata  and  root  of  the  ca- 
rotid, by  tying  the  latter  vessel.  Three  months 
after  the  operation,  the  patient,  a butcher  and 
horse-dealer,  thirty  years  of  age,  was  well  enough 
to  attend  regularly  the  markets  and  fairs  of  Derby, 
seven  miles  from  his  home.  In  the  course  of  the 
case,  three  remarkable  circumstances  occurred  ; 
1st,  An  obliteration  of  the  principal  arteries  of  the 
right  arm.  2dly,  A profuse  salivation.  3dly,  A 
disposition  to  paralysis  of  the  right  side  ; supposed, 
by  Mr.  Evans,  to  have  arisen  from  a greater  quan- 
tity of  blood  being  sent  to  the  left  hemisphere  of  the 
brain  than  to  the  right.  However,  as  such  para- 
lysis has  not  attended  other  operations,  in  which 
the  carotid  was  tied,  the  truth  of  the  explanation 
seems  doubtful.  The  palsy  afterwards  nearly  sub- 
sided. This  case  did  not  terminate,  however,  in  a 
cure ; for  he  led  a very  irregular  life,  and  the  tumour, 
which  had  been  stationary,  began  to  increase,  and 
another  tumour  made  its  appearance  on  the  other 
side  of  the  sternum.  “If  I were  to  hazard  an 
opinion  (says  Mr.  Evans),  I should  be  disposed 
to  affirm,  that  the  operation  succeeded  in  arresting 
the  disease  for  a time,  and  that,  under  more  fa- 
vourable circumstances,  that  time  might  have  been 
prolonged  : but,  the  patient’s  return  to  his  usual 
irregular  habits,  and  the  fatigue  and  exercise  his 
avocations  necessarily  led  him  into,  excited  the 
disease  in  the  lower  portion  of  the  innominata,  or, 
perhaps,  in  the  aorta  itself ; for  the  original  tumour 
is  yet  easily  distinguished  from  the  later  enlarge- 
ments.” Of  course,  until  the  time  for  a post  mor- 
tem examination  arrives,  this  case  must  be  attended 
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with  obscurity.  The  following  are  some  of  the 
particulars  of  the  case,  in  which  Dr.  Mott,  of  New 
York,  tied  the  carotid  artery  for  an  aneurism  of 
the  innominata.  The  patient,  Moses  R.  Gard- 
ner, aged  51,  a farmer,  of  sound  constitution,  and 
good  habits  of  life,  about  three  years  before  he 
consulted  this  gentleman,  while  occupied  in  re- 
moving a building,  was  attacked  with  pain  in  the 
upper  and  back  part  of  the  neck.  This  afterwards 
extended  to  the  right  shoulder  and  arm,  but,  in 
time,  partially  subsided,  and  his  voice  became 
hoarse.  About  eighteen  months  before  he  con- 
sulted Mr.  Mott,  he  discovered  a small  swell- 
ing at  the  upper  part  of  the  breast-bone,  but  did 
not  at  first  remark  any  throbbing  in  it.  Dr.  Mott 
found,  above  the  sternum,  apulsatingtumour,  about 
the  size  of  a pigeon’s  egg,  spreading  some  distance 
under  the  clavicular  and  sternal  portions  of  the 
right  sterno-mastoideus,  in  the  course  of  the  sub- 
clavian artei’y,  and  extending  as  low  down  as  the 
second  rib,  compressing  the  bronchial  tubes, 
and  producing,  on  the  least  coughing  or  exercise, 
a wheezing,  not  unlike  that  of  asthma.  The  pa- 
tient shrunk  from  the  least  pressure  upon  it,  com- 
plaining of  impeded  respiration,  followed  by  pain  ; 
its  pulsations  were  synchronous  with  those  of  the 
heart,  and  decidedly  aneurismal. 

After  fully  explaining  to  him  the  nature  of 
his  disease,  and  its  probable  fatal  termination 
should  it  be  left  to  itself.  Dr.  Mott  advised  him 
to  return  to  his  home,  to  avoid  all  exertion,  to 
be  occasionally  bled,  and  to  confine  himself  prin- 
cipally to  a vegetable  diet ; but,  should  he  observe 
the  least  increase,  either  in  the  tumour  or  any  of 
his  symptoms,  to  apply  again.  In  a few  months, 
he  again  came  to  New  York.  Dr.  Mott  now  found 
that  the  tumour  above  the  sternum  had  much  in- 
creased, and,  upon  a careful  application  of  the 
stethoscope,  that  it  had  evidently  encroached  more 
upon  the  chest.  The  bruit  de  souffiet  could  be 
heard  ; the  thoracic  viscera  were  sound,  and  the 
respiratory  murmur  distinct.  In  either  speaking, 
walking,  or  coughing,  respiration  was  very  much 
impeded,  and  almost  entirely  suspended  by  the 
least  pressure  upon  the  tumour.  The  action  of 
the  right  carotid  was  more  feeble  than  that  of  the 
left,  and  no  pulsation  could  be  felt  in  its  branches  ; 
the  right  subclavian,  external  to  the  scaleni 
muscles,  was  natural,  while  the  axillary  and 
brachial  arteries  could  hardly  be  felt ; and  at  the 
wrist  no  pulse  could  be  distinguished ; but  the 
pulsations  of  the  arteries  of  the  left  side  were  na- 
tural. The  general  health  was  good. 

Dr.  Mott  was  persuaded  the  aneurism  was  one 
of  the  arteria  innominata,  involving  the  subclavian 
and  the  root  of  the  carotid,  and  he  considered  it  a 
proper  case  for  the  operation  proposed  and  suc- 
cessfully performed  by  Mr.  Wardrop.  From  the 
evident  interruption  of  the  circulation  in  the  right 
arm,  and  the  apparent  efforts  of  nature  to  effect  a 
spontaneous  cure,  he  determined  to  tie  the  carotid 
first,  and  afterwards  the  subclavian,  should  it  be 
required. 

“On  the  20  th  Sept,  the  artery  was  taken  up  in 
the  usual  manner.  27th,  9 a.m.  Slept  well,  and 
feels  refreshed  ; thinks  there  is  more  room,  as  he 
expresses  it,  in  breathing ; complains  of  a little 
soreness  of  the  tonsils  ; pulse  58,  regular  and  tran- 
quil ; the  skin  natural  ; pulsation  and  size  of  the 
tumour  evidently  diminished.  9 p.m.  Much  more 
restless  ; pulse  68,  and  tense;  in  other  respects  the 
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same  as  in  the  morning ; being  habituated  to  lau- 
danum, was  permitted  to  take  a teaspoonful.  28th, 

9 a.  m.  Slept  well;  breathes  more  easily:  feels 
less  of  the  pulsation  in  the  tumour ; pulse  63, 
and  not  so  tense;  skin  natural,  and  cough  less. 
Ordered  a dose  of  magnesia  and  Epsom  salts. 

9 p.  m.  Has  passed  a comfortable  day.  Ilis  wife, 
who  arrived  from  the  country  since  the  morning, 
expressed  her  surprise  at  the  improvement  in  his 
voice  and  breathing,  as  well  as  at  the  difference 
in  the  beating.  P ulse  of  the  right  radial  artery 
very  distinct,  but  intermitting  from  ten  to  fifteen 
beats ; in  the  left  arm  80,  and  stronger  ; coughs 
frequently,  and  expectorates  freely ; skin  natural ; 
tongue  a little  white ; salts  have  not  operated. 
Ordered  the  dose  to  be  repeated ; and  if  restless 
after  its  operation,  to  take  his  usual  anodyne. 
29th.  Saluted  Dr.  Mott  this  morning  with  a full 
and  fine  voice,  and  said  he  was  well  enough  to  call 
on  him.  His  cough  and  expectoration  much  less. 
Dr.  Mott  found  him  lying  down,  and  breathing 
quietly;  pulse  71,  and  regular.  The  radial  artery 
of  the  right  arm  beating  as  last  evening,  with  fewer 
intermissions,  but  of  longer  continuance;  skin  over 
the  tumour  more  wrinkled  ; pulsation  less  and 
weaker.  The  ligature  came  away  on  the  night  of 
the  15th,  and  the  tumour  above  the  sternum,  and 
pulsation,  entirely  had  disappeared ; the  cough  and 
breathing  better ; voice  nearly  natural ; pulse  66, 
with  now  and  then  a very  faint  pulsation  of  the 
right  radial  artery  ; right  hand  a little  swelled,  and 
numbed.  22d.  Wound  has  just  healed;  weakness 
of  the  arm  considerable ; fingers  very  thick  and 
clumsy  ; whole  arm  swelled,  and  pits  upon  pres- 
sure ; no  pulse  in  the  right  radial  artery  ; breath- 
ing easy;  cough  and  expectoration  much  less; 
can  sleep  easy  in  any  position,  which  he  has  not 
been  able  to  do  for  many  months.  26th.  Left  town 
for  his  residence  in  New  Jersy.”  Of  course,  the 
profession  will  be  anxious  to  hear  the  further  his- 
tory of  this  case  ; and  I entertain  a hope  that  Mr. 
Guthrie’s  prognostication  may  not  be  verified. 

Of  Aneurisms  of  the  Aorta,  and  Valsalva’s 
Treatment. 

This  afflicting  and  fatal  disease  is  by  no  means 
unfrequent,  and  the  arch  of  the  aorta  is  its  most 
common  situation.  Dr.  Hunter  was  of  opinion, 
that  the  latter  circumstance  depended  on  the 
forcible  manner,  in  which  the  blood,  propelled 
from  the  left  ventricle  of  the  heart,  must  be  driven 
against  the  angle  of  the  curvature  of  the  vessel. 
Mr.  A.  Burns  considered  aneurism  of  the  thoracic 
aorta  more  frequent,  perhaps,  than  that  of  any 
other  vessel  in  the  body.  “ I have  had  (says  he) 
an  opportunity  of  examining  fourteen  who  had 
died  of  this  disease,  but  have  not  seen  more  than 
three  instances  of  external  aneurism.”  (O/t  Dis- 
eases of  the  Heart,  t^c.  p.  215.)  These  proportions, 
however,  would  not  correspond  to  common  ob- 
servation, external  aneurisms,  taken  collectively, 
being  supposed  to  be  about  as  numerous  as  those 
of  the  aorta  alone,  a calculation  long  ago  made 
by  Dr.  A.  Monro,  primus. 

It  was  the  opinion  of  Dr.  W.  Hunter,  that  the 
aneurismal  sac  was  composed  of  the  dilated  coats 
of  the  artery,  which  parts  nature  thickened  and 
studded  with  ossifications,  after  the  origin  of  the 
disease,  for  the  purpose  of  resisting  its  increase. 
Mr.  Hodgson  also  declares  his  decided  belief,  and 
adduces  facts  to  prove,  that  many  aneurisms  of 
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the  aorta  are  formed  by  dilatation.  Yet  the  cele- 
brated Scarpa  believed,  that  the  generality  of 
aneurisms  of  the  aorta  were  the  consequence  of  a 
rupture  of  the  proper  coats  of  this  large  vessel  ; 
and  that  its  cellular  sheath  was  distended  into  the 
aneurismal  sac.  While  Dr.  W,  Hunter  considered 
the  ossifications  of  the  sac  as  consequences  of  the 
disease,  Haller  looked  upon  the  scales  of  calca- 
reous matter  in  the  aorta  as  the  very  cause  of  the 
affection,  by  rendering  the  artery  inelastic,  and 
incapable  of  yielding  to  each  pulsation  of  the  heart. 
On  this  point,  Haller  was  right. 

Aneurisms  of  the  aorta  are  most  common  in 
persons  who  are  advanced  in  life  5 and  the  aorta  of 
every  old  subject,  whether  affected  with  aneurism 
or  not,  is  very  commonly  marked  in  some  place  or 
another  with  ossifications,  or,  rather,  with  calca- 
reous concretions.  Such  productions  occasion  a 
decay,  or  absorption,  of  the  muscular  and  inner 
coats  of  the  vessel,  so  that  at  length  the  force  of 
the  blood  makes  the  artery  give  way  ; and  this 
fluid,  collecting  on  the  outside  of  the  laceration, 
or  rupture,  gradually  distends  the  external  sheath 
of  the  artery  into  the  aneurismal  sac. 

“ If  any  person,  who  is  not  prejudiced  in  favour 
of  the  common  doctrine,  with  regard  to  the  nature 
and  proximate  cause  of  this  disease  (says  Scarpa), 
will  examine,  not  hastily  and  superficially,  but 
with  care  and  by  dissection,  the  intimate  structure 
and  texture  of  the  aneurism  of  the  aorta,  unfolding 
with  particular  attention  the  proper  and  common 
coats  of  this  artery,  and,  in  succession,  those 
which  constitute  the  aneurismal  sac,  in  order  to 
ascertain  distinctly  the  texture  and  limits  of  both, 
he  will  clearly  see,  that  the  aorta,  properly  speak- 
ing, contributes  nothing  t.o  the  formation  of  the 
aneurismal  sac,  and  that,  consequently,  the  sac  is 
merely  the  cellular  membrane,  which,  in  the  sound 
state,  covered  the  artery,  or  that  soft  cellular 
sheath,  which  the  artery  received  in  common  with 
the  neighbouring  parts.  This  cellular  substance 
being  raised  and  compressed  by  the  blood,  effused 
from  the  corroded  or  lacerated  artery,  assumes  the 
form  of  a circumscribed  tumour,  covered  externally, 
in  common  with  the  artery,  by  a smooth  membrane, 
such  as  the  pleura  in  the  thorax,  and  the  peritone- 
um in  the  abdomen.”  Scarpa  then  comments  upon 
the  differences  of  the  mere  dilatation  of  an  artery 
from  aneurism,  a subject  which  has  been  already 
fully  considered  in  the  foregoing  pages.  (Scarpa  on 
the  Anatomy,  Pathology,  and  Surgical  Treatment 
of  Aneurism,  transl.  by  Wishcirt,  p.  55,  56.) 

As  1 have  already  explained,  in  the  preceding 
columns,  the  views  taken  of  this  part  of  the  sub- 
ject by  Scarpa,  are  not  entertained  by  the  gener- 
ality of  surgeons ; or  rather,  his  doctrine  is  not 
carried  by  others  to  the  extent  which  he  has 
insisted  upon,  and  it  would  be  useless  repetition  to 
bring  again  before  the  reader  the  facts,  proving  that 
his  statements  are  liable  to  many  exceptions.  A 
case,  however,  recited  by  M.  Roux,  which  I have 
met  with  since  the  foregoing  pages  were  printed, 
merits  notice ; it  was  an  instance,  in  which  a pop- 
liteal aneurism,  unattended  with  pulsation,  had 
been  mistaken  for  an  abscess  and  punctured,  where- 
by the  patient  lost  his  life.  On  dissecting  the  limb, 
M.  Roux  says,  “ the  three  coats  of  the  artery 
participated  in  the  dilatation/and  the.case  was  one 
of  the  clearest  specimens  which  I have  ever  seen 
of  a true  aneurism.”  (Nouveaux  Pitmens  de  Med. 
Optratoire,  t,  i.  p.  517.) 


The  best  pathologists  now  admit  six  varieties  of 
aneurismal  disease  of  the  aorta.  1.  A Dilatation, 
involving  the  whole  circumference  of  the  artery  . 
2.  True  aneurism,  or  a sacculated  dilatation  of  only 
a portion  of  its  circumference.  3.  False  aneurism, 
formed  by  ulceration,  or  rupture  of  the  internal 
and  middle  coats,  and  a dilatation  of  the  external 
one  into  a sac.  4.  Mixed  or  sacculated  aneurism, 
where,  after  partial,  or  general  dilatation,  of  ail  the 
three  coats,  the  internal  and  middle  burst,  and  the 
external  alone  expands  into  another  sac,  engrafted 
as  it  were  upon  the  original  dilatation,  or  true  aneu- 
rism. 5.  The  case,  in  which  the  inner  coat  pro- 
trudes through  the  outer  ones.  ( Dubois;  Dupuytren; 
Laennec,  De  V Auscult.  t.  ii.  p.  693.)  A fine  speci- 
men of  this  is  contained  in  Mr.  Liston’s  collection. 
6.  A few  very  rare  examples  have  been  noticed,  in 
which,  after  the  rupture  of  the  internal  and  middle 
coats  of  the  aorta,  the  blood,  instead  of  distending 
the  external  coat  into  a swelling,  insinuates  itself 
more  or  less  extensively  between  this  coat  and  the 
middle  one.  Thus  Laennec  saw  a case,  in  which 
the  internal  and  middle  coats  had  a narrow  fissure 
in  them  extending  across  two  thirds  of  the  circum- 
ference of  the  artery;  and  the  blood  had  inter- 
posed itself  between  the  external  and  middle  coats, 
over  more  than  half  of  the  circumference  of  the 
aorta,  from  its  arch  to  its  bifurcation.  (Laennec, 
De  V Auscult.  t.ii.  p.  700.)  Two  similar  cases  are 
reported  by  Mr.  Guthrie.  (On  Dis.  of  Arteries, 
p.  40.  and  43.)  The  late  Mr.  Shekelton  met  with 
a still  more  curious  form  of  aortic  aneurism,  where 
the  blood,  after  making  its  way  through  the  internal 
and  middle  coats,  had  separated  the  external  from 
the  middle  to  the  extent  of  four  inches,  and  then 
passed  again  through  the  middle  and  internal  coats 
into  the  canal  of  the  artery  ; thus  forming  a new 
channel,  and  the  old  one  being  obliterated.  (She- 
kelton, in  Dull.  Hosp.  Rep.  vol.  iii.) 

As  Dr.  Hope  observes  (Cyclop,  of  Pract.  Med. 
art  .Aorta),  the  foregoing  are  the  only  instances  on 
record,  where  a fissure  of  the  internal  and  middle 
coats  has  been  followed  by  more  than  a circum- 
scribed effusion  of  blood  around  it,  occasioning  a 
slight  swelling  of  the  external  coat.  Nichols 
found  this  in  the  body  of  George  II.  (Phil.  Trans. 
vol.  Iii.  p.  269.)  ; and  Hodgson  once  met  with  it. 
(On  Dis.  of  Arteries,  p.  63.) 

Aneurisms,  and  the  diseases  of  the  coats  of  the 
arteries  which  precede  their  formation,  are  well 
known  to  be  far  more  common  in  men,  than 
women.  (Sir  A.  Cooper,  Hodgson,  Lisfranc,  &c.) 
Yet,  women  are  perhaps  quite  as  frequently 
afflicted  with  aortic  aneurisms  as  men,  though,  with 
respect  to  external  aneurisms,  they  may  only  ex- 
hibit the  proportion  of  one  case  to  fifteen  or  twelve 
in  male  subjects.  (See  Hope,  in  Cyclop,  of  Pract. 
Med.  art.  Aorta.)  With  respect  to  dilatation,  af- 
fecting the  whole  circumference,  I may  observe, 
that  the  great  arterial  trunks,  given  off  at  right 
angles  from  the  aorta,  as  the  innorninata  and 
coeliac  axis,  generally  participate  in  it ; but,  as 
Laennec  observes,  the  left  subclavian  commonly 
remains  unaffected,  on  account  of  the  acute  angle, 
at  which  it  leaves  the  arch  of  the  aorta. 

As  for  true  aneurisms,  almost  all  those  of  the 
ascending  aorta  and  arch  are  originally  of  this 
description ; but  the  false  is  sometimes  engrafted 
upon  them.  The  tumour,  which  mostly  inclines  to 
the  right  side  of  the  chest,  generally  springs  from 
the  anterior  or  the  lateral  part  of  the  vessel,  while 
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the  posterior  is  little,  if  at  all, implicated.  When  it 
springs  from  the  root  of  the  aorta,  and  the  middle 
and  internal  coats  give  way,  the  consequence  is  not 
a false  aneurism,  surmounting  the  true,  as  in  other 
parts,  but  a fatal  extravasation  into  the  pericardium. 
The  reason  of  this  is,  that  the  portion  of  the  aorta  re- 
ferred to,  is  destitute  of  the  cellular  coat,  and  the 
pericardium,  which  supplies  its  place,  not  being 
equally  extensible,  bursts  while  the  aneurism  is  but 
of  small  size.  (See  Scarpa  on  Aneurism , by  Wish  art, 
p.  80. ; Hope  in  Cyclop.  ofPract.  Med.  art.  Aorta ; 
Berlin,  Bouilland , &e.)  It  does  not  appear  certain 
to  me,  that  the  preparation,  No.  367.  in  the  Hun- 
terian collection  at  the  College  of  Surgeons,  proves, 
as  Mr.  Guthrie  believes  it  does  (On  Dis.  of  Ar- 
teries, p.  70.),  that  this  doctrine  is  incorrect,  be- 
cause, though  it  is  true  that  the  aneurism,  in  this 
instance,  is  of  unusual  size,  the  inner  membrane 
can  be  distinctly  seen  passing  over  the  atheroma- 
tous patches.  As  Ur.  Hope  remarks,  the  prepara- 
tion is  then  not  one  of  false  aneurism,  as  the  middle 
coat  is  perfect,  the  internal  one  alone  being  re- 
moved or  diseased  (it  is  doubtful  which),  at  the 
base  of  the  sac.  Scarpa  only  maintains,  that  the 
pericardium  becomes  incapable  of  resisting  a false 
extravasation  after  the  inner  coats  have  given  way. 

In  the  Museum  of  the  London  University.,  the 
preparation  No.  616.  exhibits  three  diminutive 
aneurismal  sacs  just  above  the  valves  of  the  aorta, 
one  of  which  has  burst  into  the  pericardium.  The 
preparation  No.  617.  in  the  same  collection,  is  the 
heart  of  a patient  who  died  of  the  rupture  of  a small 
aneurism  within  the  pericardium.  He  had  been 
operated  upon  for  a popliteal  aneurism  only  three 
months  previously.  The  little  tumour  burst  just 
above  the  pulmonary  artery,  and  a bristle  is  passed 
through  the  opening  from  the  inside  of  the  aorta, 
wherethesac  is  seen  directly  above  the  valves.  We 
know  that  in  one  case,  when  Sir  Astley  Cooper  had 
just  commenced  the  operation  for  popliteal  aneu- 
rism, the  patient  suddenly  expired,  owing  to  a 
small  aneurism  near  the  root  of  the  aorta  happen- 
ing to  burst  into  the  pericardium  at  this  moment 
of  agitation  and  suffering. 

In  thin  subjects,  the  throbbing  of  the  abdominal 
aorta  is  sometimes  unusually  plain  through  the 
integuments  and  viscera,  and  this  has  occasionally 
given  rise  to  the  suspicion  of  an  aneurism  ; a cir- 
cumstance, which  deserves  to  be  remembered  by 
every  surgeon,  desirous  of  not  pronouncing  a 
wrong  opinion.  The  preternatural  pulsations,  how- 
ever, which  are  liable  to  be  mistaken  for  those  of 
aortic  aneurisms,  are  of  various  kinds,  and  form 
a subject,  to  which  the  attention  of  Ur.  Albers  of 
Bremen,  the  late  Mr.  A.  Burns,  and  others,  has 
been  very  usefully  directed.  (See  Abdomen.) 

While  thoracic  aneurisms  of  the  aorta  are  not  ac- 
companied by  external  swelling,  the  symptoms  are 
all  equivocal,  as  very  similar  ones  may  depend  on 
a disease  of  the  heart,  angina  pectoris,  phthisis 
pulmonalis,  &c.  However,  some  difference  de- 
pends upon  the  volume,  position,  and  nature  of 
the  aneurism.  Simple  dilatation,  when  in  a mo- 
derate degree,  hardly  produces  any  effect,  but  the 
most  inconsiderable  false  aneurisms  may  give  rise 
to  very  serious  disorder.  The  first  and  most  com- 
mon of  these  effects  is,  the  compression  of  the 
heart  and  lungs.  (See  Laennec  on  Diseases  of 
the  Chest,  by  Forbes,  p.676.  ed.  2.)  Amongst  its 
worst  effects  are  those  which  it  produces  on  the 
trachea  and  bronchi ; for;  though  the  pressure  be 
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slight,  it  often  suffices,  in  consequence  of  the  great 
irritability  of  these  parts,  to  produce  considerable 
dyspnoea.  It  must  not  be  imagined,  however,  that 
dilatation  is  an  unimportant  affection ; for,  when 
complicated  with  hypertrophy  of  the  heart,  it  is 
one  of  the  most  formidable  diseases  of  the  organs 
of  the  circulation.  (See  Hope,  in  Cyclop,  of  Bract. 
Med.  art.  Aorta.) 

The  only  unequivocal  general  sign  of  an  aneurism 
of  the  thoracic  aorta,  is  a tumour,  presenting  itself 
externally,  and  attended  with  an  expansive  heaving 
pulsation,  synchronous  with  the  action  of  the  heart. 
Many  of  the  other  general  signs  are  acknowledged 
to  be  like  those  of  organic  disease  of  the  heart  ; viz. 
palpitation,  dyspnoea,  cough,  tendency  to  syncope, 
terrific  dreams,  starting  from  sleep,  haemoptysis, 
livid  complexion,  cerebral  or  hepatic  congestions, 
serous  infiltration,  &c.  The  identity  of  the  general 
signs  arises,  as  Ur.  Hope  explains,  from  an  identity 
of  cause  ; namely,  an  obstacle  to  the  circulation, 
which  depends  either  upon  the  aneurism  alone,  or 
conjointly  upon  it  and  a disease  of  the  heart,  to 
which,  sooner  or  later,  the  aneurism  almost  in- 
variably gives  birth.  When,  however,  the  general 
signs  coincide  with  those  learned  by  auscultation, 
they  lose  their  ambiguity.  (See  Hope,  in  Cyclop, 
of  Bract.  Med.  art.  Aorta.) 

In  aneurism  of  the  aorta,  forming  a defined 
tumour,  violent  and  irregular  throbbings  frequently 
occur  between  the  fourth  and  fifth  true  ribs  of  the 
left  side ; the  same  irregularity  of  the  pulse  prevails 
as  often  proceeds  from  organic  affections  ofthe  heart ; 
sometimes  a dissimilarity  of  the  pulses  in  the  two 
wrists,  an  effect  depending  upon  obstruction,  or 
obliteration  of  the  arteriainnominata  or  left  subcla- 
vian; the  respiration  isexeeedingly  obstructed  ; the 
voice  altered  ; and  in  a more  advanced  period  of  the 
malady,  the  patient  is  at  times  almost  suffocated,  or 
actually  perishesfromthiscause.  Thepressure  of  the 
internal  swelling  on  the  trachea,  bronchi,  and  lungs, 
is  sufficient  to  accountfor  this  difficulty  of  breathing. 
When  the  trachea,  or  primary  bronchial  divisions, 
are  compressed  by  an  aneurismal  tumour,  a harsh 
wheezing,  or  sibulous  sound,  characterizes  respir- 
ation ; and  when  the  heart  is  simultaneously  dis- 
eased, dyspnoea  sometimes  occurs  in  most  severe 
paroxysms,  threatening  suffocation.  (See  Hope, 
Op,  cit.)  In  many  instances,  the  irritation  and 
compression,  produced  by  the  tumour,  occasion 
atrophy  of  the  greater  part  of  the  lungs,  and  ab- 
scesses and  induration  throughout  the  portion  which 
remains.  The  function  of  deglutition  suffers  inter- 
ruption, in  consequence  of  the  pressure  made  on 
the  oesophagus,  which  may  even  be  in  a state  of  ul- 
ceration. Thus,  in  one  example,  “ the  cavity  of  the 
windpipe  was  nearly  obliterated  from  the  pressure 
of  the  aneurism  ; and  the  extremities  of  four  of  its 
cartilages  lay  in  the  oesophagus,  having  entered 
that  canal  through  an  ulcer  in  its  coats.”  (Trans, 
for  the  Improvement  of  Med.  and  Chir.  Knowledge, 
vol.  iii.  p.  83.)  After  what  has  been  stated,  it 
cannot  be  surprising,  that  ere  the  disease  manifests 
itself  externally,  affection  ofthe  lungs,  or  strictures 
of  the  oesophagus,  should  often  be  suspected. 
(Hodgson,  p.  91. ; Porter,  in  Dubl.  Journ . of  Med. 
Science,  vol.  iv.  p.  207.)  On  the  supposition  of  a 
stricture  in  the  oesophagus,  probangs  have  fre- 
quently been  used. 

The  greater  weakness  of  one  radial  pulse  than 
the  other,  or  its  total  extinction,  may  proceed  from 
a variety  of  causes,  independent  of  aneurism  of  the 
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aorta,  as  contraction  of  the  origin  of  either  of  the  ' 
subclavian  arteries  from  calcareous,  cartilaginous, 
steatomatous,  or  other  depositions  ; obstructions  in 
the  course  of  the  artery  produced  by  tumours, 
wounds,  or  subclavian  aneurism,  or  from  an  ir- 
regular subdivision  of  the  radial  or  brachial  artery. 
(See  Hope,  in  Cyclop,  of  Pract.  Med.  art.  Aorta.) 

An  aneurism  of  the  arteria  innominata,  not  dis- 
covered till  after  the  patient  had  died  of  suffocation, 
gave  rise  to  great  difficulty  of  drawing  air  into  the 
chest,  without  any  other  symptom  calculated  to 
throw  light  on  the  nature  of  the  disease.  The 
aneurismal  swelling  was  situated  behind  the  first 
bone  of  the  sternum,  and  pressed  upon  the  trachea. 
The  front  of  this  tube  was  pushed  in  by  the  tumour, 
so  as  to  present  a convex  prominence  on  the  inner 
surface,  which,  however,  diminished  its  area  in  a 
very  slight  degree.  Mr.  Lawrence  adduces  this 
fact  to  prove,  that  spasm  of  the  air-cells  may  be 
the  cause  of  great  distress  in  breathing.  “ The 
termination  of  this  case  (says  he)  is  the  more 
remarkable,  inasmuch  as  in  another  patient  an 
aneurism  rising  out  of  the  arch  of  the  aorta,  and 
pressing  on  the  corresponding  part  of  the  trachea, 
so  as  to  produce  ulceration  of  the  internal  mem- 
brane, under  which  there  was  a slight  appearance 
of  coagulated  blood,  caused  no  affection  of  the 
breath  at  all.  The  person  died  of  a different  com- 
plaint, and  the  discovery  of  the  aneurismal  tumour, 
which  was  very  small,  and  filled  with  firm  lami- 
nated'coagula,  was  quite  accidental.”  (Med.  Chir . 
Trans,  vol.  vi.  p.  227.)  Thus,  we  find  in  thoracic 
aneurisms,  at  least  previously  to  their  attainment 
of  a certain  size,  that  no  regularity  prevails  even 
with  regard  to  difficulty  of  breathing,  the  symptom, 
which,  a priori,  one  might  suppose  would  invari- 
ably be  present. 

One  of  the  least  equivocal  signs  of  an  aneurism 
of  the  thoracic  aorta,  is  a pulsation  felt  under  the 
sternum,  or  ribs,  at  the  upper  part  of  the  chest. 
But,  a positive  opinion  is  not  to  be  formed  from 
this  symptom  alone,  which  has  been  known  to  be 
occasioned  by  some  other  kind  of  tumour  behind  the 
sternum,  by  adhesion  of  the  pericardium  to  the 
heart,  by  fluid  in  the  cavity  of  this  membrane, 
and  by  hypertrophy  of  the  heart.  (Baillie’s  Mor- 
bid Anat.  ; and  Hope,  in  Cyclop,  of  Pract.  Med. 
art.  Aorta.)  Then  another  symptom  of  aneurism 
of  the  thoracic  aorta,  is  pulsation  above  the  sternum 
or  clavicles.  But  this  may  also  proceed  from 
enlarged  glands  in  the  course  of  the  subclavian 
artery,  and  receiving  its  pulsation  ; by  varix  of 
the  jugular  vein  at  its  junction  with  the  subclavian  ; 
or  by  a subclavian  aneurism.  A gentleman,  under 
Mr.  Maul,  of  Southampton,  lately  consulted  me 
for  a considerable  throbbing  felt  above  the  sternum 
and  clavicles,  and  which  had  been  suspected  to 
denote  on  the  left  side  a subclavian  aneurism.  The 
radial  pulse  in  the  left  arm  was  rather  weaker  than 
in  the  left.  But  the  carotids  also  pulsated  with  un- 
usual force  a good  way  up  the  neck  ; and  every 
little  exertion  brought  on  powerful  beating  of  the 
heart.  In  a consultation  with  Sir  Astley  Cooper, 
these  circumstances  led  us  to  set  down  the  case  as 
one  of  dilatation  of  the  great  arteries  at  the  source 
of  the  circulation,  with  an  imperfect  state  of  the 
valves,  and  some  degree  of  hypertrophy.  A pul- 
sation above  the  sternum  may  be  occasioned  by 
carotid  aneurism,  which  is  liable  to  be  confounded 
with  aneurism  of  the  aorta,  or  of  the  subclavian 
artery.  Dr.  Hope  informs  us,  that  in  April,  1826, 


he  saw  in  Guy’s  Hospital  a case,  which  led  to 
much  deliberation,  respecting  the  propriety  of 
taking  up  the  carotid  above  a pulsation  tumour, 
supposed  to  be  an  aneurism  of  that  artery.  The 
plan,  however,  was  judiciously  abandoned,  for  the 
disease  proved  to  be  a dilatation  of  the  aorta  and 
innominata.  (See  Hope  in  Cyclop,  of  Pract.  Med. 
art.  Aorta.) 

Few  diseases,  according  to  Laennec,  are  so  in- 
sidious as  aneurism  of  the  thoracic  aorta.  He 
affirms,  “ that  it  cannot  be  known  with  certainty 
till  it  shows  itself  externally.  It  can  hardly  be 
suspected,  even  when  it  compresses  some  important 
organ,  and  greatly  deranges  its  functions.  When 
it  produces  neither  of  these  effects,  the  first  indi- 
cation of  its  existence  is  often  the  death  of  the 
individual,  as  instantaneously  as  if  by  a pistol- 
bullet.”  One  case,  recorded  by  Mr.  Pattison, 
confirms  the  same  fact,  for  the  patient  had  only 
symptoms  leading  to  a suspicion  of  rheumatism  in 
the  neck,  and  died  suddenly  of  apoplexy.  (Burns 
on  the  Head  and  Neck,  ed.  by  Pattison.)  Laennec 
has  known  persons  cut  off  in  this  manner,  who 
were  believed  to  be  in  the  most  perfect  health. 
He  admits,  that  percussion  will  sometimes  enable 
us  to  detect  a tumour  of  large  size,  existing  within 
the  mediastinum,  or  even  in  the  back  ; but  not  to 
discriminate  the  nature  of  the  swelling.  His  ex- 
perience had  not  been  sufficient  to  let  him  pro- 
nounce how  far  the  difficulty  of  diagnosis  was 
likely  to  be  removed  by  the  stethoscope.  Dr.  Hope 
has  met  with  six  or  seven  instances,  in  which  large 
aneurisms  had  existed,  without  awakening  even  a 
suspicion  of  them.  One,  in  particular,  eluded  the 
penetration  of  a distinguished  foreign  auscultator, 
though  he  explored  the  lungs  with  eminent  suc- 
cess. (Hope  in  Cyclop,  of  Pract.  Med.  art.  Aorta.) 
Aneurisms  of  the  abdominal  aorta,  Laennec  ad- 
mits, may  be  recognised  with  the  utmost  facility  by 
means  of  the  stethoscope.  In  this  case,  we  are 
sensible  of  tremendous  pulsations,  which  painfull}' 
affect  the  ear,  and  the  intensity  of  which  is  not  at 
all  recognised  by  the  hand,  even  when  sufficiently 
perceptible  to  the  touch.  As  high  up  as  the  coeliac 
artery,  the  contractions  of  the  auricles  are  not 
in  the  least  distinguishable.  The  sound  of  the 
pulsations  is  clear  and  loud.  (Laennec  on  Diseases 
of  the  Chest,  p.  678,  &e.) 

Laennec  believed,  that  thoracic  aneurism  might 
sometimesbe  recognised  by  its  simple  or  rather 
pulsation,  which  is  much  stronger  than  the  double 
pulsation  of  the  heart 5 but  that,  inmost  instances, 
this  criterion  would  fail,  in  consequence  of  the 
sound  of  the  heart  and  that  of  the  aneurism  being 
confounded  together.  But  as  the  auricular  sound 
is  not  audible  over  the  abdomen,  Laennec  had  no 
difficulty  in  recognising  ventral  aneurism  by  the 
simple  pulsation.  The  following  are  some  of  the 
criteria,  specified  by  Dr.  Hope,  for  distinguishing 
the  pulsation  of  thoracic  aneurisms  from  the  beat- 
ing of  the  heart ; and,  in  some  important  points, 
his  observations  have  received  confirmation  from 
the  experience  of  Dr.  Greene.  (See  Researches 
on  the  Symptoms , §c.  of  Aneurisms  of  the  Thoracic 
Aorta,  Dubl.  Journ.  of  Medicine,  vol.  vii.  p.  231 .) 
1.  The  first  aneurismal  sound,  coinciding  with  the 
pulse,  is  invariably  louder  than  the  healthy  ven- 
tricular sound,  and  generally  than  the  most  con- 
siderable bellows-murmurs  of  the  ventricles.  2. 
On  exploring  the  aneurismal  sound  from  its  source 
towards  the  region  of  the  heart,  it  is  found  to 
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decrease  progressively,  until  it  either  becomes 
totally  inaudible,  or  is  lost  in  the  predominance  of 
the  ventricular  sound.  If  the  sound  emanated  from 
the  heart  alone,  instead  of  decreasing,  it  would 
increase,  on  approximating  the  prmcordial  region. 
3.  The  second  sound  actually  does  sustain  this 
progressive  augmentation  on  advancing  towards 
the  heart.  4.  Theaneurismal  pulsation  is  a deep, 
hoarse  tone,  of  short  duration,  withan  abrupt  com- 
mencement and  termination.  It  is  compared  to 
that  of  the  rasping  of  a sounding  board  heard  from 
a distance.  But  the  sound,  occasioned  by  val- 
vular disease  of  the  heart,  has  more  analogy  to 
the  bellows-murmur,  being  somewhat  soft  and 
prolonged,  with  a gradual  swell  and  fall.  5.  In 
simple  dilatation  of  the  thoracic  aorta,  th efremisse- 
merit  cataire,  or  purring  tremor,  is  more  consider- 
able than  in  sacculated  aneurism,  particularly  if 
the  former  be  accompanied  with  much  asperity  of 
the  internal  membrane.  It  is  also  very  correctly 
noticed  by  Dr.  Hope,  that  the  sound  of  aneurisms 
is,  in  most  instances,  audible  on  the  back  ; and 
when  the  tumour  occupies  the  descending  aorta, 
it  is  often  louder  behind  than  on  the  breast ; and  if 
it  is  of  the  abrupt  rasping  kind,  it  amounts  almost 
to  positive  evidence.  Pulsation,  he  observes, 
attends  every  species  of  enlargement  of  the  aorta. 
In  dilatation,  it  exists  only  above  the  sternal  ends 
of  the  clavicles,  and  always  on  both  sides  of  the 
neck  simultaneously  ; though,  when  the  enlarge- 
ment is  confined  to  the  ascending  aorta,  it  is 
stronger  on  the  right  than  on  the  left  side.  When 
dilatation  is  in  the  form  of  a pouch,  and  of  great 
magnitude,  it  may  occasion  pulsation  under  the  ster- 
num. Carotid  and  subclavian  aneurisms  produce 
impulse,  sound,  and  tremor,  on  the  affected  side 
only ; and  by  this  circumstance,  they  may  easily  be 
discriminated  from  aortic  enlargements.  In  sac- 
culated aneurisms  in  the  upper  part  of  the  chest, 
pulsation  exists  both  above  and  below  the  clavicles; 
but  Dr.  Hope  has  generally  found  it  stronger 
below.  (Hope,  in  Cyclop,  of  Pract.  Med.  art. 
Aorta.)  M.  Bertin  also  believed,  as  Dr.  Hope 
does,  that  Laennec  underrated  the  power  of  the 
stethoscope  to  detect  aneurism  of  the  thoracic 
aorta.  (Mai.  du  Cceur,  p.  143.)  Still,  it  is  a fact, 
that,  even  with  the  assistance  of  this  instrument, 
thoracic  aneurism  sometimes  cannot  be  detected, 
and  produces  symptoms,  leading  to  a suspicion  of 
other  affections,  to  which  the  treatment  is  directed 
accordingly.  (See  Porter,  in  Dubl,  Journ.  vol.iv. 
p.  206,  & c.) 

I have  mentioned,  that  the  symptoms  of  thoracic 
aneurisms,  previously  to  the  formation  of  any  out- 
ward swelling,  often  resemble  those  of  phthisis, 
and  the  latter  is  sometimes  actually  supposed  to  be 
the  disease  under  which  the  patient  is  labouring. 
But,  there  is  one  distinction  between  the  cases, 
pointed  out  by  Mr.  Hodgson,  which  may  be  of 
use,  in  combination  with  other  circumstances,  in 
facilitating  the  diagnosis  : “ In  phthisis,  the  expec- 
toration is  either  puriform,  or  thick  and  clotted; 
but,  in  aneurisms  which  are  not  accompanied  with 
disease  in  the  lungs,  as  far  as  I have  observed,  it 
always  consists  of  a thin  frothy  mucus.”  (On  Bis . 
of  Arteries,  §c.  p.93.)  According  to  Kreysig’s 
experience,  the  cough  comes  on  at  irregular  periods, 
is  violent,  and  attended  with  great  efforts,  the  ex- 
pectorated matter  being  forced  up  with  vehe- 
mence. He  agrees  with  Mr.  Hodgson,  respecting 
the  general  quality  of  what  is  expectorated,  where 


thoracic  aneurisms  are  not  complicated  with 
diseased  lungs  ; but,  he  says,  that  the  matter 
coughed  up  also  frequently  consists  of  masses  of 
lymph,  blended  with  brick-red  particles  of  blood, 
which  masses,  when  thrown  into  water,  seem  as 
if  they  were  composed  of  a ball  of  stringy  sub- 
stances. (Germ,  transl.  of  the  latter  work,  p.137.) 

From  a review  of  many  cases  of  aortic  aneu- 
risms, Mr.  A.  Burns  was  inclined  to  think,  that 
when  the  ascending  aorta  is  aneurismal,  the  breath- 
ing is  more  affected  than  when  the  arch  of  the 
vessel  is  enlarged  ; but  that,  in  the  latter  case,  the 
impediment  to  deglutition  is  greatest.  (On  Dis.  of 
the  Heart,  fyc.  p.  244.) 

False  aneurisms  are  most  common  in  the  de- 
scending aorta,  and  true  ones  in  the  ascending 
portion  of  the  vessel  and  its  arch.  Laennec  nevev 
met  with  any  species  of  false  aneurism  in  the  latter 
situation,  but  such  as  is  consequent  to  the  true,  or 
simple  dilatation  of  the  artery.  (On  the  Dis.  of  the 
Chest,  p.  676.  ed.  by  Forbes.) 

The  way,  in  which  aneurisms  of  the  thoracic 
aorta  prove  fatal,  is  subject  to  considerable  variety. 
These  swellings  do  not  always  destroy  the  patient 
by  hemorrhage : in  numerous  instances,  the  func- 
tions of  the  lungs,  bronchi,  heart,  and  oesophagus 
are  so  deranged  by  compression,  that  death  is  in- 
duced, and  not  a drop  of  blood  is  found  internally 
effused.  Frequently  (to  use  the  description  of 
Mr.  John  Bell  ) before  the  awful  and  fatal  hemor- 
rhage has  had  time  to  occur,  the  patient  perishes 
of  sufferings  too  great  for  nature  to  bear.  The 
aneurismal  tumour  so  fills  the  chest,  oppresses 
the  lungs,  compresses  the  trachea,  and  curbs  the 
course  of  the  descending  blood,  that  the  system, 
with  a poor  circulation  of  ill-oxydated  blood,  is 
quite  exhausted.  And,  thus,  though  the  patient 
is  saved  from  the  most  terrible  scene  of  all,  he 
suffers  great  miseries  ; he  experiences  in  his  chest 
severe  pains,  which  he  compares  with  the  stabbing 
of  knives  ; terrible  palpitations;  an  awful  sense  of 
sinking  within  him  ; a sound  within  his  breast,  as 
if  of  the  rushing  of  waters  ; a continual  sense  of 
his  condition  ; sudden  startings  during  the  night ; 
fearful  dreams  and  dangers  of  suffocation ; until, 
with  sleepless  nights,  miserable  thoughts  by  day, 
and  the  gradual  decline  of  an  ill- supported  system, 
he  grows  weak,  dropsical,  and  expires.  (See  Ana- 
tomy of  the  Human  Body,  by  John  Bell,  vol.ii. 
edit.iii.  p.234,  235.)  Cruveilhier  relates  the 
particulars  of  one  very  interesting  case  of  aortic 
aneurism,  where  two  swellings  existed,  one  of  which 
had  pressed  so  strongly  on  the  pneumo-gastric 
nerve,  as  entirely  to  have  disorganised  a portion  of 
it.  The  patient  suffered  frequent  syncopes,  and 
died  from  general  derangement  of  the  pulmonic  and 
gastric  functions,  and  not  from  the  rupture  of  the 
aneurism,  which,  however,  if  the  patient  had  lived 
a little  while  longer,  would  have  burst  into  the 
trachea,  the  mucous  membrane  of  which  was  ul- 
cerated in  more  places  than  one.  (See  Cruveilhier, 
Anat.  Pathol.)  In  this  example,  the  left  subclavian 
vein  had  been  rendered  impervious  by  the  pressure 
of  the  swelling. 

Mr.  A.  Burns  saw  two  examples,  in  which  the 
patients  died  instantaneously,  though  their  aneu- 
rismal tumours  were  very  small,  and  had  not  burst. 
Both  these  patients  were  in  the  early  stage  of  preg- 
nancy. (On  Diseases  of  the  Heart,  p.  236.) 

The  situations  in  which  aneurisms  of  the  curv- 
ature of  the  aorta  burst,  are  different  in  differepj 
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cases.  Sometimes  the  swelling  bursts  into  the 
cavity  of  the  chest,  or  that  of  the  pericardium, 
and  the  patient  drops  suddenly  down.  The  left 
cavity  of  the  pleura  is  by  far  the  most  frequent 
situation  in  which  thoracic  aneurisms  of  the  aorta 
burst.  ( Laennec  on  Dis.  of  the  Chest,  p.677.) 
They  also  frequently  burst  into  the  posterior  medi- 
astinum. They  rarely  open  into  the  cavity  of  the 
right  pleura.  When  the  coats  of  the  aorta  give 
way  within  the  pericardium,  where  they  only 
receive  a slight  external  membranous  covering, 
this  is  apt  to  be  also  ruptured  at  the  same  time,  so 
as  to  bring  on  copious  effusion  of  blood,  which 
oppresses  the  action  of  the  heart,  and  produces 
immediate  death.  In  other  examples,  the  blood  is 
effused  into  the  trachea,  or  bronchi ; and  the 
patient,  after  violent  coughing  and  ejections  of 
blood  from  the  mouth,  expires.  Sometimes,  after 
the  tumour  has  become  closely  adherent  to  the 
lungs,  it  bursts  into  the  air-cells,  through  which 
the  blood  is  widely  diffused.  An  example  of  this 
termination  of  the  disease  was  observed  by  Laen- 
nec ; who  also  saw  another  case,  in  which,  if  the 
patient  had  lived  a little  longer,  the  same  occur- 
rence in  all  probability  would,  have  happened. 
Ehrhardt  is  not  aware,  that  this  mode  of  rupture 
has  been  noticed  by  other  writers.  ( Be  Aneurys- 
mate  Aortce,  p.  21.  4to.  Lips.  1820.) 

Amongst  the  most  remarkable  local  effects  of 
aneurisms  of  the  aorta,  are  those  on  the  vertebral 
column.  They  often  destroy  it  to  a very  great 
depth.  This  is  entirely  the  work  of  interstitial 
absorption,  there  never  being  any  mark  of  suppur- 
ation. On  the  side  next  the  vertebrae,  the  sac  is 
completely  destroyed,  and  the  circulating  blood  is 
bounded  by  the  naked  bone.  In  certain  cases, 
the  swelling  beats  its  way  through  the  ribs  ; even 
the  spinal  marrow  maybe  injured,  and  the  patient 
suffer  a species  of  death,  somewhat  less  violent  and 
sudden.  In  one  case  of  an  enormous  aneurism  of 
the  abdominal  aorta,  reported  in  No.  259.  of  the 
Lancet,  the  left  leg  and  thigh  were  much  wasted, 
and  quite  paralytic.  This  seemed  to  arise,  however, 
from  the  pressure  on  the  nerves  of  the  lower  extre- 
mity, and  not  from  injury  of  the  medulla  spinalis. 

The  preparation  No.  623.  in  the  Museum  of  the 
London  University,  is  an  aneurism  of  the  aorta, 
which  made  its  way  through  the  ribs,  destroying 
part  of  them  and  the  lateral  portion  of  the  spine,  so 
as  to  expose  the  medulla.  The  tumour  presented 
itself  below  the  scapula,  and  burst  into  the  trachea 
by  an  ulcerated  opening  near  its  bifurcation.  In 
the  Hunterian  Collection  is  a large  aneurism  of  the 
commencement  of  the  descending  aorta,  which 
caused  the  absorption  of  parts  of  several  of  the  ribs, 
and  of  the  bodies  of  the  fourth  and  fifth  dorsal 
vertebrae,  the  aneurism  forcing  its  way  there  into 
the  spinal  canal.  (See  Guthrie  on  Dis.  of  Art. 
p.96.) 

The  effect  of  aneurism  in  producing  absorption 
of  the  osseous  texture,  while  the  intervertebral 
substance  remains  little  or  not  at  all  injured,  is 
noticed  in  the  previous  part  of  this  article. 

But,  although  aneurisms  in  the  chest  do  some- 
times protrude  at  the  back,  a circumstance  that 
depends  on  the  particular  situation  of  the  disease 
(see  Pelletan,  Clinique  Chir.  t.i.  Obs.  7.  p.  84.), 
they  more  commonly  rise  towards  the  upper  part 
of  the  breast,  where  a throbbing  tumour  occurs, 
which  has  caused  an  absorption  of  the  opposing 
parts  of  the  ribs  and  sternum,  and  sometimes 


dislocated  the  clavicle.  Corvisart  saw  an  in- 
stance, in  which  an  aneurism  of  the  aorta  had 
dislocated  the  sternal  extremity  of  the  clavicle ; 
and  Duverney  makes  mention  of  a case,  in  which 
besides  the  displacement  and  injury  of  the  clavicle, 
the  sternum  and  scapula  were  partially  destroyed. 
I attended  a case  with  Dr.  Pinckard,  where  an 
aortic  aneurism  had  produced  considerable  dis- 
placement of  the  scapula.  Guattani  speaks  of  an 
example,  in  which  the  clavicle  was  bent  by  a large 
aneurism,  of  which  a portion,  as  large  as  a pigeon’s 
egg,  projected  above  the  bone.  ( Lauth , p.  168.) 
And  Morgagni  has  described  a case,  where  the 
upper  bone  of  the  sternum,  the  sternal  ends  of  the 
clavicles,  and  the  adjoining  ribs,  were  destroyed 
by  the  pressure  of  a large  aneurism  of  the  front  of 
the  curvature  of  the  aorta,  and  the  disease  presented 
itself  externally,  somewhat  in  the  form  of  a boil. 
( Epist . 26.  art.  9.) 

The  swelling  now  pulsates  in  an  alarming  way. 
The  blood  is  only  retained  by  a thin  covering  of  livid 
skin,  which  is  daily  becoming  thinner  and  thinner. 
At  length,  a point  of  the  tumour  puts  on  a more 
conical,  thin,  and  inflamed  appearance  than  the 
rest ; a slough  is  formed,  and,  on  this  becoming 
loose,  the  patient  is  sometimes  instantaneously 
carried  oft'  by  a sudden  gush  of  blood. 

An  extraordinary  case  of  aneurism  of  the 
aorta  is  related  by  Dr.  C.  W.  Wells.  The  dis- 
ease, being  unattended  with  any  external  swelling, 
it  seems,  was  not  comprehended  during  the  patient’s 
lifetime. 

The  following  is  an  abstract  of  the  case.  Mr. 
A.  B.,  a gentleman  thirty-five  years  of  age,  and 
temperate  in  his  habits,  became  affected  in  1789 
with  symptoms,  which  were  thought  to  denote  the 
approach  of  pulmonary  consumption.  These, 
however,  after  some  time,  entirely  disappeared. 
In  1798,  he  was  attacked  with  a slight  hemiplegia, 
from  which  he  also  recovered,  with  the  exception 
of  an  inconsiderable  sense  of  coldness  in  the  foot, 
which  had  been  paralytic.  In  March,  1804,  he 
complained  of  being  frequently  troubled  with  a 
noise  in  his  ears,  flatulence  in  his  bowels,  and 
pains  in  his  hands  and  feet,  sometimes  attended 
with  slight  swellings  in  the  same  parts.  From 
one,  or  more  of  these  symptoms,  he  was  never 
afterwards  quite  free  ; but,  he  did  not  complain 
of  any  unusual  feelings  in  his  chest. — August  11. 
1807,  he  fatigued  himself  considerably  with 
walking  ; ate  rather  a hearty  dinner  ; and,  having- 
refreshed  himself  with  some  sleep  afterwards, 
he  played  about  with  his  children.  While  thus 
amusing  himself,  he  was  suddenly  seized,  be- 
tween eight  and  nine  o’clock,  with  great  oppres- 
sion in  his  chest.  He  soon  afterwards  became 
sick,  and,  in  the  matter  thrown  up,  some  streaks 
of  blood  were  observed.  He  now  went  to  bed  ■ 
but,  though  the  weather  was  warm,  and  he  was 
covered  with  bed-clothes,  his  skin  felt  cold  to 
the  attendants.  At  midnight,  he  laboured  under 
a constant  cough,  and  expectorated  mucus  tinged 
with  blood.  His  body  was  moistened  with  a 
cold  sweat,  and  his  pulse  was  extremely  feeble ; 
sometimes  it  was  scarcely  perceptible.  About 
five  in  the  morning,  his  pulse  was  feeble  and 
irregular  ; his  breathing  difficult,  his  skin  pale 
and  cold,  and  covered  with  a clammy  sweat. 
He  frequently  tossed  and  writhed  his  body,  as  if  he 
was  suffering  great  pain  or  u neasiness.  The  mental 
faculties,  however,  seemed  unimpaired.  Shortlv 
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afterwards  he  expired,  having  complained,  just 
before  his  death,  of  much  heat  in  his  chest,  and 
thrown  off  the  bed-clothes. 

The  most  remarkable  circumstance,  found  on 
opening  the  body,  is  thus  recorded : — “The  ascend- 
ing aorta  was  distended  to  about  the  size  of  a 
large  orange.  The  tumour  adhered  to  the  pul- 
monary artery,  just  before  its  division  into  the  right 
and  left  branches.  Within  the  circumference  of 
this  adhesion,  there  was  a narrow  hole,  by  means  of 
which  a communication  was  formed  between  the 
two  arteries.” 

Dr.  Wells  concludes  with  observing,  that, 
though  such  a disease  might  easily  have  been 
imagined,  he  had  found  no  instance  of  it  in  books, 
and  that  it  had  not  been  observed  by  any  of  the 
surgeons  or  anatomists  in  London.  He  supposed, 
that  the  communication  between  the  aorta  and  pul- 
monary artery  took  place  on  the  evening  before 
the  patient’s  death,  when  the  oppression  of  the 
chest  was  first  felt ; and  that,  in  consequence  of 
the  superior  strength  of  the  left  side  of  the  heart, 
a part  of  the  blood  which  was  thrown  into  the  aorta 
must  have  been  forced  into  the  pulmonary  artery, 
from  which  circumstance  he  conjectures  most  of 
the  symptoms  originated.  (Trans,  of  a Society  for 
the  Improvement  of  Med.  and  Chir.  Knowledge. 
vol.  iii.  p.  85.) 

MM.  Payen  and  Zeink  met  with  another  in- 
stance of  the  rupture  of  an  aneurism  of  the  aorta 
into  the  pulmonary  artery.  ( Bulletin  de  la  Faculte 
de  Mdd.  1819,  No.  3.)  And  Dr.  Hope  informs 
us,  that  Professor  Monro,  tertius,  showed  him  a 
preparation  of  an  aneurismal  pouch,  springing  from 
the  aorta,  directly  against  the  pulmonary  artery  ; 
so  that,  if  the  patient’s  life  had  been  prolonged, 
the  aneurism  would  probably  have  burst  into  the 
latter  vessel.  (Hope,  in  Cyclop,  of  Tract.  Med. 
art.  Aorta.)  In  the  Hunterian  Collection  at  the 
Royal  College  of  Surgeons  in  London  is  a prepar- 
ation, No.  366.,  exhibiting  a sacculated  aneurism 
of  the  ascending  part  of  the  aorta,  and  a commu- 
nication formed  between  the  nipple-like  portion 
of  the  tumour  and  the  pulmonary  artery  by  ulcer- 
ation, immediately  above  and  between  two  of  the 
sigmoid  valves.  (Guthrie  on  Dis.  of  Art.  p.  60.) 

Some  additional  examples  of  this  nature  are  de- 
tailed by  other  writers.  (See  Bulletin  de  la  Faculte 
de  Medicine,  No.  3.,  in  which  there  are  two  cases  ; 
Sue,  in  Journ.  de  Med.  continue,  t.  xxiv.  p.  124.  • 
and  Bulletin  de  la  Faculte,  Sfc.  t.  xvii.  p.  16.) 

Aneurisms  of  the  arch  of  the  aorta  are  stated  to 
have  adhered  to,  and  burst  into,  the  right  auricle 
of  the  heart,  and  thus  to  have  produced  instant 
death.  (See  Med.  Chir.  Journ.  vol.  vi.  p.  617.; 
Bulletin  de  la  Societd  de  Medecine  a Paris,  1810, 
No.  3.  p.  38.) 

A case,  in  which  an  aortic  aneurism  projected 
into  the  ventricles  of  the  heart,  is  described  in  a 
modern  publication.  (See  Dublin  Journ.  of  Med. 
Science,  No. 27.) 

The  cases  recorded,  in  which  aneurisms  of  the 
thoracic  aorta  have  burst  into  the  oesophagus,  are 
beginning  to  be  more  numerous  than  formerly. 
Bonetus  and  Morgagni  relate  no  examples  of 
it ; nor  are  there  any  in  the  comprehensive 
treatises  of  Scarpa  and  Hodgson.  Corvisart 
speaks  of  an  instance,  which  had  been  seen  by 
Dupuytren,  of  which,  however,  no  description  is 
given.  Yet  the  possibility  of  the  occurrence  is 
not  a matter  of  speculation,  or  doubt.  A case  of 


this  description  is  noticed  by  Matani  (De  Aneu- 
rism. Prcecordiorum  Morbis,  p.  120.)  ; another  is 
alluded  to  by  Ehrhardt,  as  being  related  by  Cope- 
land (Comment,  de  Aneurismate  Aortce,  p.  22.  ; 
Cerulti  Catal.  Prop.  Pathol.)  ; an  instance  is  de- 
scribed by  Bertin  (see  Bulletin  de  la  Fac.ultd  de 
Med.  1810,  p.  14.)  ; and  a very  interesting  one, 
attended  with  disease  of  the  spinal  cord  and  para- 
lysis, is  given  by  Dr.  Molison.  (See  Edin.  Bled. 
Chir.  Trans,  vol.  iii.  p.  173.) 

I have  recorded  one  example  myself  (see  Med. 
Chir.  Trans,  vol.  xvi.)  This  was  remarkable  for 
the  length  of  time  which  the  patient  lived  after  the 
first  rupture  of  it,  and  on  account  of  the  diminution 
of  the  external  swelling  and  of  the  displacement 
of  the  scapula. 

Sauvages  is  one  of  the  writers  who  have  adduced 
proofs  of  this  mode  of  rupture:  Cadavere  aperto, 
invent  ventriculum  septem  vel  octo  libris  sanguinis 
distensum,  aortarn  ad  brachii  magnitudinem,  per 
spatium  septem  vel  octo  pollicum  dilatatarn,  etorifi - 
cium  denarii  magnitudine  aortce  et  cesophago  con- 
tinue commune,  quod  tamen  quinque  cristoc  carnece, 
veluti  valvulce  ex  amhitu  orificii  oriundce  et  circum- 
positce  potuerunt  obturare.  Per  hoc  orificium, 
sanguis  ex  aorta  fuxerat  in  oesophagum.  (Nov. 
Method,  t.  ii.  p.  298.)  A similar  case  was  pub- 
lished by  Brichetau.  (See  Bulletin  de  I’Athende 
de  Bldd.  de  Paris,  Dec.  1816.)  Laennec  met 
with  three  examples  of  death  from  this  cause. 
(On  Dis.  of  the  Chest,  p.  677.  ed.  by  Forbes.) 
The  same  distinguished  professor  met  with  an 
aneurism  of  the  descending  aorta,  where  the 
tumour  had  made  such  pressure  on  the  tho- 
racic duct,  that  this  tube  was  partly  destroyed, 
and  all  the  lymphatic  vessels  were  found  uncom- 
monly turgid.  (Journ.  de  Bled,  par  Corvisart,  t.  ii. 
p.  15.)  With  the  exception,  perhaps,  of  one  in- 
stance given  on  the  authority  of  Lancisi  (Lauthii 
Collect . p.  38.),  no  other  example  of  this  descrip- 
tion is  upon  record. 

An  instance  is  reported  by  Corvisart,  in  wduch 
the  pressure  of  an  aneurism  of  the  ascending  aorta 
had  nearly  obliterated  the  termination  of  the  lower 
vena  cava,  and  a fatal  attack  of  apoplexy  was  the 
consequence.  (Mai.  du  Cceur,  p.  342.)  Other 
examples  of  this  are  reported  by  Corvisart,  Ber- 
tin, and  Dr.  Hope. 

Aneurisms  of  the  arch  of  the  aorta  may  occa- 
sion a tumour,  so  much  like  that  of  a subclavian 
aneurism,  as  to  be  in  danger  of  being  mistaken  for 
the  latter  disease.  An  example  of  this  kind  is  re- 
lated by  Mr.  Allan  Burns  : “ A case,”  says  he, 
“ on  which  several  of  the  most  distinguished  prac- 
titioners of  Edinburgh,  and  almost  every  surgeon 
in  Glasgow,  were  consulted.  The  nature  of  the 
disease  appeared  to  be  so  decided,  and  its  situa- 
tion in  the  subclavian  artery  so  clear,  that,  on  that 
subject,  there  was  no  difference  of  opinion.  Some 
were,  however,  of  opinion  that  an  operation  might 
be  performed,  while  others  were  fully  convinced 
that  the  case  was  hopeless.  For  myself,  I must 
confess,  that  I was  firmly  persuaded,  that,  in  the 
early  stage  of  the  disease,  an  operation  might  have 
been  beneficial,”  &c.  (Surgical  Anatomy  of  the 
Head  and  Neele,  p.30.)  After  death,  the  vessel, 
which  was  supposed  to  have  been  most  materially 
affected,  was  found  perfectly  healthy.  (P.39.) 

After  detailing  all  the  particulars  of  this  interest- 
ing case,  Mr.  A.  Burns  observes,  that  “it  corro- 
borates Sir  Astley  Cooper’s  remark,  that  aneurism 
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of  the  aorta  may  assume  the  appearance  of  being 
seated  in  one  of  the  arteries  of  the  neck ; an  infer- 
ence, drawn  from  the  examination  of  a case, 
which  came  under  his  own  observation,  and  of 
which  he  had  the  goodness  to  transmit  a short  his- 
tory to  me,  along  with  a sketch,  illustrative  of  the 
position  of  the  tumour.  In  one  case  the  aneu- 
rism was  attached  to  the  right  side  of  the  aortic 
arch,  and  involved  a part  of  the  arteria  innomi- 
nata ; in  Sir  A.  Cooper’s,  the  tumour  arose  fi’om  the 
left  side  of  the  arch,  from  between  the  roots  of  the 
left  subclavian  and  carotid  arteries.  It  formed  a 
Elorence-flask-like  cyst,  the  bulbous  end  of  which 
projected  at  the  root  of  the  neck  from  behind  the 
sternum,  and  so  nearly  resembled  aneurism  of  the 
root  of  the  carotid  artery,  that  the  practitioner,  who 
consulted  Sir  A.  Cooper,  actually  mistook  the  dis- 
ease for  carotid  aneurism.”  ( Allan  Burns,  Op. 
cit.  p.  41.) 

The  preceding  statement  has  received  full  con- 
firmation from  the  observations  of  an  intelligent 
writer.  “ I have  seen  (says  Mr.  Hodgson)  seve- 
ral cases  of  aneurism  arising  from  the  superior  part 
of  the  arch  of  the  aorta,  which  protruded  above 
the  sternum  and  clavicles,  and,  in  one  instance, 
the  space  between  the  tumour  and  the  sternum  was 
so  considerable,  that  it  was  proposed  to  tie  the 
carotid  artery  for  an  aneurism,  which  dissection 
proved  to  arise  from  the  origin  of  the  arteria  inno- 
minate, and  from  the  arch  of  the  aorta.”  (On  the 
Dis.  of  Arteries  and  Veins,  p.90.) 

As  I have  already  noticed,  aneurisms  of  the 
aorta  are  most  frequent  at  its  curvature ; but  they 
are  also  met  with  on  the  other  portion  of  this  ves- 
sel in  the  thorax,  and  likewise  on  that  part  of  it 
which  is  below  the  diaphragm.  In  subjects,  pre- 
disposed to  aneurisms,  such  swellings  are  fre- 
quently seen  affecting  various  parts  of  the  aorta 
at  the  same  time. 

When  the  disease  occurs  in  the  abdominal  aorta, 
a preternatural  pulsation  generally  becomes  percep- 
tible at  some  particular  point.  The  pressure  of  the 
tumour  disturbs  the  functions  of  the  viscera.  The 
functional  derangements,  however,  produced  by 
aneurisms  of  the  abdominal  aorta,  are  generally 
much  less  urgent,  than  those  arising  from  aneurism 
in  the  thorax.  The  abdominal  viscera  bear  com- 
pression without  evil  consequences,  much  better 
than  the  thoracic  ones  ; and  the  tumour,  instead  of 
being  pent  up  in  a rigid  bony  case,  like  the  chest, 
are  not  prevented  from  expanding  freely,  in  almost 
every  direction,  because  the  intestines  and  the  ab- 
dominal  parietes  readily  yield  in  the  requisite 
degree.  As  Dr.  Hope  observes,  here  the  pres- 
sure of  the  tumour  on  any  particular  organ,  is  in 
a great  measure  obviated  by  the  want  of  counter- 
pressure. “ Ventral  aneurism,  however,  some- 
times deranges  the  respiration,  by  preventing  the 
due  descent  of  the  diaphragm  ; an  effect,  which 
may  proceed  either  from  the  magnitude  alone  of 
the  tumour,  or,  what  is  much  more  common,  from 
its  being  seated  near  or  in  the  substance  of 
the  muscle,  and  impeding  its  motions.  Ventral 
aneurism  is  also  occasionally  characterised  by 
involuntary  evacuations  of  the  urine  and  feces, 
by  remarkable  alternations  of  constipation  and 
diarrhoea,  and  by  deep-seated  excruciating  pains, 
resembling  those  of  lumber  abscess.  These  symp- 
toms arise  from  compression  of  the  nerves,  particu- 
larly the  hypogastric  plexus  around  the  aorta.  ” 
(See  Hope,  in  Cyclop,  of  Pract.  Med . art.  Aorta.) 


In  the  museum  of  the  London  University  are 
several  valuable  preparations,  illustrative  of  aneu- 
rism of  the  abdominal  aorta.  No.  619.  is  - an 
aneurism  of  this  vessel,  implicating  the  mesenteric 
and  venal  arteries.  No.  621.  is  an  aneurism  of 
the  aorta  at  its  bifurcation.  No  regular  sac. 
Tumour  extends  down  over  the  forepart  of  the  sa- 
crum. Vena  cava  obliterated  at  the  point  where 
it  receives  the  two  iliac  veins.  No.  622.  is  an 
aortic  aneurism,  consisting  of  two  large  sacs  at  the 
sides  of  the  lumbar  vertebrae,  the  texture  of  whose 
bodies  is  more  or  less  destroyed,  while  the  inter- 
vertebral substance  is  entire.  During  life,  the 
disease  was  not  suspected.  The  patient  suffered 
excruciating  pain  in  the  lower  part  of  the  belly. 
A few  days  before  death,  a large  tumour  presented 
itself  on  the  left  side  of  the  abdomen,  with  symp- 
toms of  internal  hemorrhage.  In  the  post  mortem 
examination,  blood  was  found  between  the  abdo- 
minal muscles  and  the  peritoneum,  and  the  viscera 
were  covered  with  coagula.  The  tumour  had 
burst  in  two  places  on  the  right  side.  The  shape 
of  the  kidneys  was  altered  by  the  pressure  of  the 
tumour,  which  adhered  to  the  spleen  and  pancreas. 
No.  625.  is  an  aneurism  of  the  aorta,  where  it 
passes  between  the  crura  of  the  diaphragm,  and 
projecting  into  both  sides  of  the  chest;  while  a 
portion  of  it,  on  the  right  side,  descends  into  the 
abdomen.  The  bodies  of  the  vertebrae  partly  ab- 
sorbed. Death  from  effusion  of  blood  into  the  chest. 

Aneurisms,  within  the  thorax  and  abdomen, 
being  entirely  out  of  the  reach  of  operative  sur- 
gery, have  been  too  commonly  abandoned  as  un- 
avoidably fatal,  and  when  any  thing  has  been  done 
in  such  cases,  it  has  generally  been  only  with  a 
view  to  palliation.  Moderating  the  force  of  the 
circulation  by  bleedings  and  low  diet,  avoiding 
every  thing  that  has  the  least  tendency  to  heat  the 
body,  or  quicken  the  motion  of  the  blood,  keeping 
the  bowels  well  open  with  laxative  medicines,  and 
lessening  pain  with  opiates,  have  been  the  means 
usually  employed.  Of  late  years,  also,  digitalis, 
which  has  a'peculiar  power  of  diminishing  the  ac- 
tion of  the  sanguiferous  system  and  impetus  of  the 
blood,  has  been  commonly  prescribed.  In  Ger- 
many, the  superacetate  of  lead  has  been  used 
for  many  years,  for  the  same  purpose ; and  Du- 
puytren,  Laennee,  and  Bertin  have  employed  it 
frequently  with  advantage  in  France.  The  dose,  at 
first,  should  be  half  a grain,  combined  with  the  same 
quantity  of  opium,  and  given  thrice  a day.  The 
dose  is  gradually  increased  to  a grain  three  or  four 
times  a day.  Dr.  Hope  informs  us,  that  he  has 
always  found  any  gastric  irritation  from  it  removed 
by  a dose  or  two  of  castor  oil,  promptly  adminis- 
tered, and  mucilaginous  diluents.  (See  Cyclop, 
of  Pract.  Med . art.  Aorta.) 

That  the  diminution  of  the  force  of  the  circula- 
tion will  prevent  the  increase  of  an  aneurism, 
Mr.  Hodgson  considers  illustrated  by  the  following 
circumstance : If  two  sacs  exist  in  the  course  of 
the  same  artery, the  obstruction,  which  iscaused  by 
the  passage  of  blood  into  the  upper,  serves  to  re- 
move the  force  of  circulation  from  the  lower,  which 
becomes  stationary,  or  its  cavity  is  obliterated  with 
coagulum.  (On  Diseases  of  Arteries,  &;c.  p.  149.) 
Mr.  Crosse  refers  to  a recent  case,  in  which  a pop- 
liteal aneurism  was  cured  by  another  aneurismal 
swelling  taking  place  in  the  thigh.  The  latter  was 
afterwards  cured  by  an  operation.  (See  Prop. 
Med.  Surg,  Trans,  vol.v.) 
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It  was  the  opinion  of  the  celebrated  Valsalva, 
that  the  utility  of  a lowering  plan  of  treament 
might  do  more  than  merely  retard  the  death  of 
aneurismal  patients.  It  was  his  belief,  that  the 
method  might  entirely  cure  such  aneurisms  as  had 
not  already  made  too  much  progress  ; and  he  put 
it  into  practice  with  such  rigour  and  perseverance, 
that  the  treatment  became  considered  as  particu- 
larly his  own.  The  plan  alluded  to  is  not  de- 
scribed in  his  writings,  but  was  published  in  the 
first  volume  of  the  Commentaries  of  the  Academy 
of  Bologna,  by  Albertini,  one  of  his  fellow  stu- 
dents ; and  several  persons,  who  had  learned  this 
method  of  Valsalva,  afterwards  imparted  it  to 
others.  Thus,  as  Morgagni  was  passing  through 
Bologna,  in  1728,  Stancazi  is  said  to  have  in- 
formed him  of  Valsalva’s  practice.  (See  Kreysig, 
Ueber  die  Herzkrankheiten,  b.  ii.  p.  728.) 

After  taking  away  a good  deal  of  blood  by 
venesection,  Valsalva  used  next  to  diminish  the 
quantity  of  food  gradually,  till  the  patient  at 
length  was  allowed  only  half  a pint  of  soup  in  the 
morning,  and  a quarter  of  a pint  in  the  evening, 
and  a very  small  quantity  of  water,  medicated 
with  mucilage  of  quinces,  or  with  the  lapis  osteo- 
colla.  When  the  patient  had  been  so  reduced  as 
to  be  incapable  of  getting  out  of  his  bed,  Valsalva 
used  to  give  him  more  nourishment,  till  this  ex- 
treme debility  was  removed.  Valsalva  was  sure 
that  some  aneurisms,  thus  treated,  had  got  well, 
because  every  symptom  disappeared ; and  his  con- 
viction was  verified  by  an  opportunity,  which  he 
had  of  dissecting  the  body  of  a person  that  had 
been  cured  of  this  disease,  and  afterwards  died  of 
another  affection  ; for  the  artery,  which  had  been 
dilated,  was  found  contracted,  and  in  some  degree 
callous. 

Morgagni  states,  that  this  method  of  treating 
aneurisms  is  somewhat  like  the  plan,  which  Ber- 
nard Gengha  tried  with  success,  as  well  as  Lancisi ; 
and  he  refers  us  to  the  24th  chapter  of  the  2d  vol. 
of  the  Anatomy  of  the  one,  and  to  lib.  ii.  cap.  4.  of 
the  Treatise  on  the  Heart  and  Aneurisms  of  the 
other.  But  Sabatier  tells  us,  that,  in  consequence 
of  this  instruction,  he  examined  both  these  works, 
without  finding  any  thing  on  the  subject.  How- 
ever this  may  be,  we  are  informed  by  the  latter, 
that  he  noticed  the  good  effects  of  the  practice  in 
an  officer,  who  had  an  alarming  aneurism  in  front 
of  the  humeral  extremity  of  the  clavicle,  in  conse- 
quence of  a sword-wound  in  the  axilla.  The  pa- 
tient, after  having  been  bled  several  times,  was 
confined  to  his  bed,  and  kept  to  an  extremely  low 
diet.  He  was  allowed,  as  drink,  only  a very  acid 
kind  of  lemonade.  He  took  pills  containing  alum, 
and  the  swelling  was  covered  with  a bag  full  of 
powder  of  oak  bark,  which  was  every  now  and  then 
well  wet  with  port  wine.  By  perseverance  in  this 
treatment,  the  swelling  was  reduced  to  a smallish 
hard  tubercle,  having  no  pulsation,  and  a perfect 
cure  ensued.  (See  Sabatier,  Mddecine  Oydratoire, 
tom.iii.  p.  170 — 172.) 

Guerin  recommended  the  application  of  ice- 
water,  or  pounded  ice,  to  aneurismal  swellings ; a 
plan,  which  he  represents  as  being  often  of  itself 
sufficient  to  effect  a cure.  This  topical  employment 
of  cold  applications  may  be  rationally  and  conve- 
niently adopted  in  conjunction  with  Valsalva’s 
practice. 

The  most  interesting  facts,  in  proof  of  the  efficacy 
of  this  mode  of  treatment,  were  published,  some 
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years  ago,  by  Pelletan.  The  following  extract 
from  a well -written  critique  on  “ Pelletan’s  Cli- 
nique Chirurgicale,”  will  serve  to  convey  to  the 
reader  some  idea  of  the  important  information  con- 
tained in  the  memoir  on  internal  aneurisms: — ■ 
“ The  intent  in  the  treatment  is  to  reduce  the  pa- 
tient gradually  to  as  extreme  a degree  of  weakness 
as  is  possible,  without  immediately  endangering 
life.  It  is  done  by  absolute  rest,  a rigorous  diet, 
and  bleeding  ; to  these  means,  M.  Pelletan  adds 
the  external  application  of  ice,  or  cold  and  astrin- 
gent washes,  &c.  He  has  here  detailed  many 
cases  from  his  own  practice,  of  partial,  or  com- 
plete success,  which  cannot  be  too  generally 
known,  as  they  may  be  the  means  of  creating'  in 
some,  and  of  confirming  in  others,  a good  opinion 
of  the  only  method  of  treatment,  which  has  been 
found  at  all  efficacious  in  a dreadful,  and  not  an 
unfrequent,  organic  disease. 

“ Of  the  cases  here  recorded,  some  appear  to 
have  been  cured  ; in  others,  the  treatment  had 
marked  good  effects.  In  extreme  cases,  at  best,  it 
afforded  but  partial  and  temporary  relief.  In  one 
case,  that  of  a robust  man,  an  aneurism  at  the  root  of 
the  aorta,  with  a pulsating  tumour  of  the  size  of  an 
egg,  projecting  between  the  ribs  (the  edges  of  which 
were  already  partly  absorbed),  was  reduced,  so  as 
to  recede  within  the  ribs  in  the  course  of  eight 
days.  At  the  end  of  this  time,  the  patient  refused 
to  submit  any  longer.  The  tumour  did  not  appear 
again  for  nearly  a year,  although  he  returned  to 
very  drunken  and  irregular  habits.  He  died  in 
about  two  years  and  a half,  with  the  tumour  again 
appearing,  and  much  increased  in  volume.  The 
aneurismal  sac  communicated  with  the  aorta,  by  a 
smooth  and  round  opening,  opposite  to  one  of  the 
sigmoid  valves.  There  can  be  no  doubt  of  the 
efficacy  of  the  treatment  in  this  case ; and  it  is 
highly  probable,  that  his  health  and  his  life  might 
have  been  long  preserved,  but  for  his  own  indis- 
cretion. In  a case  somewhat  similar,  but  not  so 
far  advanced,  the  patient  appears  to  have  been 
cured.  There  was  a swelling  on  the  right  side  of 
the  breast,  about  six  inches  in  circumference,  with 
a very  strong  beating.  The  pulsation  was  accom- 
panied with  a pain,  which  stretched  towards  the 
scapula  and  the  occiput.  It  was  evident  that  the 
disease  was  an  aneurism  of  the  great  arch  of  the 
aorta.  The  patient  was  a crier,  of  a strong  frame, 
who  was  accustomed  to  drink  freely.  In  the  four 
first  days,  he  was  bled  eight  times,  drawing  three 
basins,  ‘ palettes,’  in  the  morning,  and  two  in  the 
evening.  On  the  fifth,  the  pains  and  the  beating 
were  much  lessened,  but  the  pulse  was  still  full. 
He  was  again  bled  once.  The  pulse  was  in  a fa- 
vourable state,  as  to  strength,  till  the  seventh  day, 
when  it  again  rose,  and  the  man  was  twice  bled. 

“ During  this  time,  the  man  was  kept  to  a most 
rigorous  diet.  A cold  poultice  of  linseed  and 
vinegar  was  placed  on  the  tumour,  and  renewed 
when  it  became  warm.  At  the  end  of  eight  days, 
the  good  effects  of  this  plan  were  very  evident ; 
the  pain  and  the  pulsation  were  gone.  The  pa- 
tient, though  weak,  was  in  health,  and  tranquil. 
He  was  now  allowed  more  food  by  degrees.  At 
the  end  of  four  weeks  from  the  commencement  of 
the  treatment,  he  left  the  Hotel  Dieu  well.  He 
afterwards  led  a sober  life,  and  became  fatter, 
without  any  vestige  of  disease,  except  a slight  and 
deep  pulsation  at  the  part,  in  which  the  aorta  may 
always  be  felt  beating  in  its  natural  state.  He  died 
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two  or  three  years  afterwards,  of  another  complaint. 
His  death  was  not  known,  and  the  body  was  not  ex- 
amined.” (See  London  Med. Review,  vol.v.  p.  123.) 

Pelletan  also  cured  by  similar  treatment  a large 
axillary  aneurism,  which  was  deemed  beyond  the 
reach  of  operative  surgery.  On  the  thirteenth 
day,  the  patient  was  reduced  to  a degree  of 
weakness  which  alarmed  many  of  the  observers. 
From  that  time,  all  pulsation  in  the  tumour 
ceased.  The  contents  were  gradually  absorbed  ; 
and  the  patient  returned  to  his  former  laborious 
life  with  his  arm  as  strong  as  ever.  The  pulse 
at  the  wrist  was  lost  in  consequence  of  the  ob- 
literation of  the  axillary  artery,  and  the  limb  only 
receiving  blood  through  the  branches  of  the  sub- 
clavian artery.  “ II  y a beaucoup  cVexemples  d’aneu- 
rismes  guiris  spontanement  et  sans  le  secours  de 
Vart  (says  Pelletan);  mais  on  ne  peut  leur  com- 
parer le  cas  que  nous  venons  de  decrire  : I’etat  ex- 
treme de  la  maladie,  Cenergie  des  moyens  employes, 
et  I’effet  immediat  et  successif  qui  en  est  resulte 
prouvent  assez  que  le  succes  a tte  du  tout  entier  d 
Cart.”  ( Clinique  Chir.  tom.i.  p.  80.) 

In  this  work,  we  find  not  less  than  three  cases, 
in  which  aneurism  of  the  aorta  is  stated  to  have 
been  effectually  cured.  One  instance  was  greatly 
relieved ; but  the  disease  returned  the  next  year 
in  consequence  of  the  patient’s  intemperate  mode 
of  life.  In  another  example,  an  aneurism  at  the 
origin  of  the  aorta  was  cured  ; but  the  disease 
recurred  in  another  part  of  that  vessel  further 
from  the  heart.  Even  such  cases  as  proved  incur- 
able, to  the  number  of  fourteen,  all  received  various 
degrees  of  palliation  from  the  treatment  adopted. 

In  a modern  work  of  great  merit,  several  other 
instances  are  adduced,  in  which  the  utility  and 
efficacy  of  a debilitating  plan  of  treatment  are  il- 
lustrated. (See  Hodgson  on  the  Diseases  of  Arteries, 
p.146,147,  &c.  &c.)  In  the  same  publication, 
as  I have  previously  explained,  are  various  inter- 
esting facts,  which  tend  to  prove,  that  when 
aneurism  of  the  aorta  is  lessened  or  cured,  this 
great  vessel  itself  may  remain  pervious.  The  pro- 
gress of  the  disease  is  stopped  by  the  blood  coagu- 
lating in  the  sac,  and  closing  the  communication 
between  the  cavity  of  the  aneurism,  and  that  of 
the  artery. 

The  diet  should  consist  principally  of  fluids, 
and  it  should  be  gradually  reduced.  Pelletan 
sometimes  allowed  only  two  basins  of  broth  in 
twenty-four  hours,  and  lemonade  as  a common 
drink.  Valsalva,  by  degrees,  increased  the  food  to 
half  a pound  of  pudding  in  the  morning,  and  a 
quarter  of  a pound  in  the  evening,  with  a limited 
quantity  of  water.  By  gradual  reduction,  the  solid 
food  may  be  brought  down  to  four  ounces,  and 
fluids  to  eight.  Both  the  body  and  mind  should 
be  kept  in  the  most  perfect  quietude;  and  if  the 
plan  is  to  be  strictly  enforced,  the  recumbent  po- 
sition must  be  constantly  maintained.  The  fre- 
quent administration  of  purgatives,  which  weaken 
the  action  of  the  heart,  is  another  part  of  this 
system  of  treatment. 

It  must  be  confessed,  in  regard  to  Valsalva’s 
mode  of  treatment,  that  some  experienced  men 
do  not  place  confidence  in  it.  Boyer  declares 
himself  against  it,  as  not  being  really  efficacious  ; 
and  he  states,  that  some  time  ago,  it  was  tried 
twice  in  the  H6tel  Dieu  of  Paris.  The  first  trial 
was  made  on  a patient  with  an  axillary  aneurism, 
which  could  not  be  operated  nnnn  nn  unrniint  nf 


its  situation ; the  second  on  a woman,  who  had 
an  aneurism  of  the  abdominal  aorta.  In  both 
cases,  the  tumour  was  large,  and  its  parietes  re- 
duced to  the  cellular  coat,  and  the  surrounding 
cellular  substance.  In  these  two  aneurisms,  the 
progress  of  the  swelling  was  rapid,  and  its  rup- 
ture happened  precisely  at  the  moment  when  the 
treatment  had  been  pushed  to  the  utmost,  and 
there  ought  to  have  been  the  greatest  hope. 
( Traite  des  Maladies  Chir.  t.  ii.  p.121.) 

Sir  Astley  Cooper  declares,  that  he  has  seen 
but  little  benefit  result  from  this  treatment  of  the 
disease.  According  to  his  experience,  only  two 
measures  are  useful ; viz.  venesection  when  the 
pulse  is  hard  and  full ; and  the  administration  of 
the  carbonate  of  soda  in  considerable  doses, 
which,  with  entire  rest,  seem  to  prevent  the  in- 
crease of  the  swelling.  But,  he  adds,  that  the 
soda  is  at  length  unavoidably  given  up,  on  ac- 
count of  its  producing  petechias.  Sir  Astley  be- 
lieves, that  the  irritability  and  quickened  pulse, 
produced  by  antiphlogistic  treatment,  often  do  as 
much  injury  as  the  natural  force  of  the  circulation, 
( Lectures , fyc.  vol.  ii.  p.  48.) 

Small  occasional  bleedings  are  safer  than  large 
ones.  In  an  aneurism  of  the  aorta,  especially 
when  combined  with  organic  disease  of  the  heart, 
bleeding  should  never  be  carried  to  syncope,  as,  in 
such  cases,  this  is  apt  to  be  alarmingly  protracted, 
and  sometimes  to  terminate  fatally.  (Sir  Astley 
Cooper,  Dr.  Hope,  &c.)  The  blood  should, 
therefore,  be  drawn  slowly,  and  in  the  recumbent 
posture.  Nor  should  venesection  be  performed 
during  a paroxysm  of  palpitation,  as  the  ex- 
haustion consequent  on  it,  superadded  to  that  oc- 
casioned by  the  loss  of  blood,  might  depress  the 
patient  beyond  the  possibility  of  restoration.  (See 
Hope,  in  Cyclop,  of  Pract.  Med.  art.  Aorta.) 

M.  Roux  expresses  his  entire  disbelief  in  the 
possibility  of  an  aneurism  of  the  aorta  being  ever 
completely  cured  by  Valsalva’s  mode  of  treat- 
ment, because  he  imagines,  that  such  change  could 
not  happen  without  the  tube  of  that  great  vessel 
becoming  impervious,  and  of  the  loAver  parts  of 
the  body  then  perishing  from  stoppage  of  the  cir- 
culation. But  he  bears  witness  to  the  utility  of 
such  treatment,  and  recites  a case  which  he  at- 
tended himself,  where  an  aneurism  made  a con- 
siderable projection  on  the  left  side  of  the  sternum, 
where  the  cartilages  of  the  third  and  fourth  ribs 
were  raised,  the  throbbings  very  forcible,  and  the 
sense  of  suffocation  such,  that  the  patient  was 
obliged  to  keep  himself  constantly  quiet;  yet,  says 
M.  Roux,  though  the  disease  now  exists,  it  forms 
no  prominence  on  the  chest ; the  pulsations  can 
only  be  obscurely  felt  between  the  ribs  ; the  res- 
piration is  but  slightly  oppressed  ; and  the  patient 
is  capable  of  attending  to  his  business.  (Nou- 
veaux  Elem.  de  Mid.  Oper.  t.i.  p.510.  8vo.  Paris, 
1813.)  If  any  one  doubt  the  possibility  of  re- 
tarding the  progress  of  an  aortic  aneurism  by 
bleeding,  I would  refer  him  to  a case,  which  was 
laid  by  me  before  the  profession  not  long  ago. 
The  aneurism  burst  by  a small  ulcerated  opening 
into  the  oesophagus ; and  after  the  loss  of  a vast 
quantity  of  blood,  not  only  did  the  hemorrhage 
cease  for  a considerable  time,  but  the  external 
swelling  subsided,  and  the  base  of  the  scapula, 
which  had  been  pushed  forwards  and  backwards 
by  it,  returned  into  its  natural  position  again.  (See 
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Aneurism al  Varix  ; Varicose,  or  Venous 
Aneurism  ; Aneurism  by  Transfusion. 

By  these  terms,  surgeons  mean  a tumour,  aris- 
ing from  a preternatural  communication,  formed 
between  a large  vein  and  a subjacent  artery. 
Thus,  in  venesection,  performed  immediately  over 
the  artery,  at  the  bend  of  the  elbow,  if  the  lancet 
be  carried  too  deeply,  it  may  transfix  the  vein, 
and  wound  the  artery;  in  which  event,  the  arterial 
blood,  in  consequence  of  the  proximity  of  the  two 
vessels,  instead  of  being  effused  in  the  cellular 
substance,  will  pass  directly  into  the  cavity  of  the 
vein,  which  will  become  dilated  in  the  form  of  a 
varix  by  the  jet  of  arterial  blood  into  it. 

Although  Sennertus  probably  referred  to  an 
instance  of  this  disease  (Op.  t.  v.  1.  v.  cap.  43.), 
Dr.  W.  Hunter  is  undoubtedly  the  first  who  gave 
an  accurate  description  of  it.  Scarpa  ,is  disposed 
to  claim  a share  of  the  merit  for  his  countryman 
Guattani ; but,  as  Mr.  Hodgson  has  remarked, 
Dr.  Hunter’s  observations  on  this  disease  were 
published  in  the  years  1757  and  1764;  whereas, 
Guattani  did  not  see  his  first  patient  until  the 
year  1769,  and  his  book  was  not  published  until 
the  year  1772. 

“ Does  it  ever  happen  in  surgery,”  says  Dr. 
Hunter,  “ that  when  an  artery  is  opened  through 
a vein,  a communication,  or  anastomosis,  is  after- 
wards kept  up  between  these  two  vessels!  It  is 
easy  to  conceive  this  case  ; and  it  is  not  long 
since  I was  consulted  about  one,  that  had  all  the 
symptoms  that  might  be  expected,  supposing  such 
a thing  to  have  actually  happened,  and  such 
symptoms  as  otherwise  must  be  allowed  to  be 
very  unaccountable.  It  arose  from  bleeding ; and 
was  of  some  years’  standing  when  I saw  it,  about 
two  years  ago,  and  I understand  very  little  alter- 
ation has  happened  to  it  since  that  time.  The 
veins,  at  the  bending  of  the  arm,  and  especially 
the  basalic,  which  was  the  vein  that  had  been 
opened,  were  there  prodigiously  enlarged,  and 
came  gradually  to  their  natural  size,  at  about 
two  inches  above,  and  as  much  below  the  elbow. 
When  emptied  by  pressure,  they  filled  again  al- 
most instantaneously ; and  this  happened  even 
when  a ligature  was  applied  tight  round  the  fore- 
arm, immediately  below  the  affected  part.  Both 
when  the  ligature  was  made  tight,  and  when  it 
was  removed,  they  shrunk,  and  remained  of  a 
small  size,  while  the  finger  was  kept  tight  upon 
the  artery,  at  the  part  where  the  vein  had  been 
opened  in  bleeding.  There  was  a general  swell- 
ing in  the  place,  and  in  the  direction  of  the 
artery,  which  seemed  larger,  and  beat  stronger, 
than  what  is  natural ; and  there  was  a tremulous 
jarring  motion  in  the  vein,  which  was  strongest  at 
the  part  which  had  been  punctured,  and  became 
insensible  at  some  distance,  both  upwards  and 
downwards.”  ( Med . Obs.  and  Ivq.  vol.  i.) 

In  the  second  vol.  of  the  same  work,  Dr.  Hunter 
adds  some  further  remarks:  — “In  the  operation 
of  bleeding,  the  lancet  is  plunged  into  the  artery 
through  both  sides  of  the  vein  ; and  there  will  be 
three  wounds  made  in  these  vessels,  viz.  two  in  the 
vein  and  one  in  the  artery,  and  these  will  be  nearly 
opposite  to  one  another,  and  to  the  wound  in  the 
skin.  This  is  what  all  surgeons  know  has  often 
happened  in  bleeding,  and  the  injury  done  the  ar- 
tery is  commonly  known  by  the  jerking  impetu- 
osity of  the  stream  whilst  it  flows  from  the  vein, 
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and  by  the  difficulty  of  stopping  it  when  a suf- 
ficient quantity  is  drawn. 

“ In  the  next  place,  we  must  suppose,  that  the 
wound  of  the  skin,  and  of  the  adjacent  or  upper 
side  of  the  vein  heal  up  as  usual  ; but,  that  the 
wound  of  the  artery,  and  of  the  adjacent,  or  under 
side  of  the  vein,  remain  open  (as  the  wound  of 
the  artery  does  in  the  spurious  aneurism),  and, 
by  that  means,  the  blood  is  thrown  from  the  trunk 
of  the  artery  directly  into  the  trunk  of  the  vein. 
Extraordinary  as  this  supposition  may  appear,  in 
reality  it  differs  from  the  common  spurious  aneu- 
risms in  one  circumstance  only  ; viz.  the  wound 
remaining  open  in  the  side  of  the  vein,  as  well  as 
in  the  side  of  the  artery.  But  this  one  circum- 
stance will  occasion  a great  deal  of  difference  in 
the  symptoms,  in  the  tendency  of  the  complaint, 
and  in  the  proper  method  of  treating  it  ; upon 
which  account,  the  knowledge  of  such  a case  will 
be  of  importance  in  surgery.  It  will  differ  in  its 
symptoms  from  the  common  spurious  aneurism, 
principally  thus: — The  vein  will  be  dilated,  or 
become  varicose,  and  it  will  have  a pulsating  jar- 
ring motion,  on  account  of  the  stream  from  the 
artery.  It  will  make  a hissing  noise,  which  will  be 
found  to  correspond  with  the  pulse  for  the  same 
reason.  The  blood  of  the  tumour  will  be  altoge- 
ther, or  almost  entirely  fluid,  because  kept  in  con- 
stant motion.  The  artery,  I apprehend,  will  become 
larger  in  the  arm,  and  smaller  at  the  wrist,  than 
it  was  in  the  natural  state ; which  will  be  found 
out  by  comparing  the  size  and  the  pulse  of  the 
artery,  in  both  arms,  at  these  different  places, 
the  reason  of  which  I will  speak  of  hereafter ; ancl 
the  effects  of  ligatures,  and  of  pressure  upon  the 
vessels  above  the  elbow  and  below  it,  will  be  what 
every  person  may  readily  conceive,  who  under- 
stands any  thing  of  the  nature  of  arteries  and 
veins  in  the  living  body. 

“ The  natural  tendency  of  such  a complaint 
will  be  very  different  from  that  of  the  spurious 
aneurism.  The  one  is  growing  worse  every  hour, 
because  of  the  resistance  to  the  arterial  blood, 
and,  if  not  remedied  by  surgery,  must  at  last  burst. 
The  other,  in  a short  time,  comes  to  a nearly  per- 
manent state  ; and,  if  not  disturbed,  produces  no 
mischief,  because  there  is  no  considerable  resist- 
ance to  the  blood  that  is  forced  out  of  the  artery. 

“ The  proper  treatment  must,  therefore,  be  very 
different  in  these  two  cases  ; the  spurious  aneu- 
rism requiring  chirurgical  assistance,  as  much, 
perhaps,  as  any  disease  whatever ; whereas,  in 
the  other  case,  I presume  it  will  be  best  to  do 
nothing. 

“ If  such  cases  do  happen,  they  will  no  doubt 
be  found  to  differ  among  themselves,  in  many 
little  circumstances,  and  particularly  in  the  shape, 
&c.  of  the  tumefied  parts.  Thus  the  dilatation 
of  the  veins  may  be  in  one  only,  or  in  several,  and 
may  extend  lower  or  higher  in  one  case  than  in 
another,  &c.,  according  to  the  manner  of  branching, 
and  to  the  state  of  the  valves  in  different  arms. 
And  the  dilatation  of  the  veins  may  also  vary,  on 
account  of  the  size  of  the  artery  that  is  wounded 
and  of  the  size  of  the  orifice  in  the  artery  and  in 
the  vein. 

“ Another  difference  in  such  cases  will  arise 
from  the  different  manner  in  which  the  orifice  of 
the  artery  may  be  united,  or  continued  with  the 
orifice  of  the  vein.  In  one  case,  the  trunk  of 
the  vein  may  keep  close  to  the  trunk  of  the  ar- 
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tery,  and  the  very  thin  stratum  of  cellular  mem- 
brane between  them  may,  by  means  of  a little 
inflammation  and  coagulation  of  the  blood  among 
its  filaments,  as  it  were  solder  the  two  orifices 
of  these  vessels  together,  so  that  there  shall  be 
nothing  like  a canal  going  from  one  to  the  other ; 
and  then  the  whole  tumefaction  will  be  more  re- 
gular, and  more  evidently  a dilatation  of  the  veins 
only.  In  other  instances,  the  blood  that  rushes 
from  the  wounded  artery,  meeting  with  some 
difficulty  of  admission  and  passage  through  the 
vein,  may  dilate  the  cellular  membrane  between 
the  artery  and  vein  into  a bag,  as  in  a common 
spurious  aneurism,  and  so  make  a sort  of  canal 
between  these  two  vessels.  The  trunk  of  the 
vein  will  then  be  removed  to  some  distance  from 
the  trunk  of  the  artery,  and  the  bag  will  be  situ- 
ated chiefly  upon  the  underside  of  the  vein.  The 
bag  may  take  on  an  irregular  form,  from  the  cel- 
lular membrane  being  more  loose  and  yielding 
at  one  place  than  at  another,  and  from  being  un- 
equally bound  down  by  the  fascia  of  the  biceps 
muscle.  And  if  the  bag  be  very  large,  especially 
if  it  be  of  an  irregular  figure,  no  doubt  coagu- 
lations of  blood  may  be  formed,  as  in  the  common 
spurious  aneurism.” 

A concurrence  of  two  circumstances  is  requisite 
for  the  production  of  an  aneurismal  varix  : 1.  the 
puncture  in  the  vein,  and  that  in  the  artery,  must 
be  exactly  in  the  same  direction  ; 2.  the  solution 
of  continuity  in  the  integuments  and  upper  side  of 
the  vein  must  heal,  while  the  wound  in  the  deeper 
side  of  that  vessel,  and  the  puncture  in  the  upper 
surface  of  the  artery,  remain  open,  and  communi- 
cate so  readily,  that  the  arterial  blood  finds  greater 
facility  in  entering  from  the  artery  into  the  vein,  than 
in  being  effused  from  the  artery  into  the  surrounding 
cellular  substance. 

If  one  of  these  two  circumstances  be  wanting, 
either  because  the  wounding  instrument  has  entered 
the  artery  a little  obliquely  from  the  vein,  or  be- 
cause the  vein  has  not  been  sufficiently  near  to  the 
artery,  on  account  of  the  cellular  substance  be- 
tween them,  the  arterial  blood  most  frequently 
does  not  produce  the  aneurismal  varix  ; or,  if  it 
does,  the  disease  is  always  complicated  with  effu- 
sion of  arterial  blood  into  the  cellular  substance, 
or  with  an  aneurism  and  aneurismal  varix  at  the 
same  time.  In  this  case,  the  small  aneurismal  sac 
serves  as  a short  canal  of  communication  between 
the  artery  and  the  vein  (Med.  Facts  and  Obs.  vol. 
iv.  p.  115.);  two  distinct  diseases,  in  fact,  being 
formed  from  the  same  cause,  and  placed  one  over 
the  other,  viz.  an  aneurism,  and  an  aneurismal 
varix.  ( Scarpa , p.  421.  ed.  2.)  The  following 
marks  of  distinction  between  aneurism  and  aneu- 
rismal varix,  are  pointed  out  by  the  same  author  : 
the  aneurismal  varix  always  forms  a circumscribed 
tumour ; aneurism  does  not  always  do  so.  The 
cellular  substance,  which  constitutes  the  sac  of  the 
aneurism,  does  not  always  resist  so  strong^  the 
impetus  of  the  arterial  blood,  as  the  coats  of  the 
vein  do.  Not  unfrequently,  therefore,  aneurism, 
from  being  circumscribed  at  first,  becomes  dif- 
fused ; extends  along  the  course  of  the  wounded 
artery  ; compresses  strongly  the  surrounding 
parts  ; occasions  acute  pain  and  inflammation  ; 
and  the  parts  are  threatened  with  gangrene.  On 
the  contrary,  the  aneurism  varix  is  always  circum- 
scribed, increases  very  slowly,  does  not  produce 
much  pain,  and,  as  it  augments,  it  alwavs  extends. 


more  or  less,  above  or  below  the  place  where  vene- 
section has  been  done;  and  this  extension  is  in 
proportion  to  the  greater  or  less  force  with  which 
the  arterial  blood  is  thrown  from  the  artery  into  the 
vein,  and  the  greater  or  less  resistance  made  by  the 
valves  situated  in  the  vein  below  the  puncture  ; and 
according  to  the  greater  or  less  number  of  veins 
communicating  with  the  aneurismal  varix.  The 
seat  of  the  disease  is  generally  the  basilic  or  median 
vein,  which  appears  dilated  in  an  unusual  man- 
ner, forming  an  oblong  tumour,  of  the  size  of  a 
walnut,  if  the  disease  is  recent.  In  the  centre  of 
the  swelling  is  the  cicatrix  left  by  the  lancet.  The 
vein  is  less  dilated,  the  further  it  is  from  this  scar  ; 
and,  in  general,  at  the  distance  of  two  inches  and 
a half  above  and  below  this  point,  the  vessel  re- 
sumes its  natural  size.  The  small  tumour,  as  has 
been  explained,  pulsates  like  an  artery,  with  a tre- 
mulous motion  and  hissing  noise,  which  is  some- 
times so  great  that  the  patient  cannot  sleep,  if  he 
is  lying  with  his  head  low,  and  resting  on  the  in- 
jured arm.  The  trunk  of  the  brachial  artery,  from 
the  axilla  down  to  the  place  where  it  has  been 
wounded  with  the  lancet,  vibrates  with  extraor- 
dinary force.  There  is  no  change  of  colour,  nor 
inflammation  of  the  skin  ; and  the  pain  is  incon- 
siderable. The  swelling  is  compressible  and  yield- 
ing ; but  it  returns  as  soon  as  the  pressure  is  re- 
moved from  it.  When  the  arm  is  kept  for  some 
time  raised  up  towards  the  head,  the  tumour  di- 
minishes; and  the  same  thing  happens  when  pres- 
sure is  made  on  the  communication  between  the 
artery  and  vein,  or  when  a tight  tourniquet  is  ap- 
plied near  the  axilla.  If  the  disease  be  complicated 
with  aneurism,  a second  pulsating  tumour  will  be 
found  lying  under  the  aneurismal  varix.  (Scarpa, 
p.  424.  ed.  2.) 

A simple  aneurismal  varix  is  gradual  in  its  form- 
ation, never  attaining  a considerable  size,  and  never 
exposing  the  patient’s  life  to  danger  by  the  ra- 
pidity of  its  increase,  or  a tendency  to  burst ; but, 
if  it  be  a less  serious  disease  in  these  respects  than 
a consecutive  false  aneurism,  it  does  not,  like  the 
latter,  present  any  chance  of  a spontaneous  cure, 
and  its  duration  is  perpetual.  However,  after  it 
has  acquired  some  size,  and  the  veins  have  become 
exceedingly  varicous,  the  patient  complains  of 
numbness  and  weakness  of  the  limb,  diminution 
of  its  temperature  ; and  there  is  a bluish,  or  some- 
what purple,  discolouration  of  it,  which  Breschet 
ascribes  to  the  passage  of  some  of  the  venous 
blood  into  the  artery,  and  to  there  being  a smaller 
quantity  of  scarlet  blood  conveyed  by  the  artery 
into  all  parts  beyond  the  tumour.  (Mem.  Chir. 
sur  Differentes  Especes  d’Aneur.  p.  102.) 

It  is  generally  believed  that  only  the  blood  of 
the  artery  leaves  its  proper  vessel ; but,  according 
to  the  investigations  of  M.  Breschet,  at  the  same 
time  that  arterial  blood  passes  into  the  veins,  the 
artery  itself  receives  a certain  quantity  of  venous 
blood.  The  symptoms,  he  observes,  demonstrate 
this  during  life,  as  well  as  the  examination  of  the 
parts  after  an  operation  on  the  tumour  : it  is  also 
proved  by  the  appearances  of  the  vessels  in  post 
mortem  examinations.  (Breschet,  Mem.  sur  Dijfe- 
rentes  Especes  d’ Aneurysmes,  p.  100.) 

After  relating  two  cases,  illustrative  of  the  na- 
ture of  aneurismal  varix,  Dr.  W.  Hunter  proceeds 
to  inquire,  “ Why  is  the  pulse  at  the  wrist  so  much 
weaker  in  the  diseased  arm  than  in  the  other?  — 
surelv  the  reason  is  obvious  and  clear.  If  the 
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blood  can  easily  escape  from  the  trunk  of  the  ar- 
tery directly  into  the  trunk  of  the  vein,  it  is  natural 
to  think  that  it  will  be  driven  along  the  extreme 
branches  with  less  force,  and  in  less  quantity. 

“ Whence  is  it  that  the  artery  is  enlarged  all 
the  way  down  the  arm  ? I am  of  opinion,  that  it 
is  the  consequence  of  the  blood  passing  so  readily 
from  the  artery  into  the  vein,  and  is  such  an  ex- 
tension as  happens  to  all  arteries,  in  growing  bo- 
dies, and  to  the  arteries  of  particular  parts  when 
the  parts  themselves  increase  in  their  bulk,  and  at 
the  same  time  retain  a vascular  structure.”  (See 
Med.  Obs.  and  Inq.  vol.  ii.)  This  explanation  is 
not  deemed  by  Breschet  altogether  correct.  M. 
Breschet  has  endeavoured  to  give  a more  particular 
and  precise  explanation  of  the  changes  which  the 
vessels  and  adjacent  textures  undergo,  and  the  ef- 
fects of  the  communication  between  the  arteries  and 
veins.  In  consequence  of  the  artery  receiving  ve- 
nous blood,  the  flow  of  this  fluid  through  it  becomes 
slower,  and  the  pulse  weaker.  The  artery  itself  di- 
lates throughout  its  whole  extent,  a fact  long  ago 
noticed  by  Morand  ; its  tunics  grow  thinner,  and 
become  nearly  as  soft  and  flaccid  as  those  of  a vein. 
The  artery  becomes  likewise  tortuous,  and  gra- 
dually assumes  the  characters,  first,  of  a vein,  and 
then  of  a dilated  vein.  All  this  happens,  however, 
only  below  the  communication  between  the  two 
vessels,  ( Breschet , M6m  Chir.  sur  Differentes 
Especes  d’Aneur.  p.  103.)  If  it  were  not  for  the 
passage  of  some  of  the  blood  of  the  vein  into  the 
artery,  Breschet  conceives,  that  it  would  be  impos- 
sible to  account  for  the  diminished  rate  of  the 
circulation  in  the  latter  vessel,  the  reduction  of 
sensibility  and  temperature  of  the  limb,  and  espe- 
cially the  enlargement  of  the  artery  beyond  the  tu- 
mour, its  assuming  the  characters  of  a vein,  and 
the  deeper  colour  of  the  blood  in  it.  The  vein, 
likewise,  becomes  altered  around  the  wound,  (be- 
low, and  particularly  above  it,)  its  coats  assuming- 
greater  solidity  and  firmness ; and,  though  the 
vessel  is  enlarged,  the  suppleness  of  its  parietes  is 
diminished.  (See  Breschet,  Op.  cit.  p.  104.) 

No  doubt  M.  Breschet  has  extended  his  criti- 
cisms of  Dr.  Wm.  Hunter’s  account  too  far,  inas- 
much as  the  atrophy  and  loss  of  temperature  in 
the  extreme  part  of  the  limb  are  certainly,  in  some 
measure,  owing  to  a part  of  the  arterial  blood 
flowing  directly  and  prematurely  into  the  venous 
system.  Dr.  Wm.  Hunter  has  chiefly  erred  in 
overlooking  the  effect  of  the  entrance  of  venous 
blood  into  the  artery.  If,  as  Hunter  states,  a 
greater  quantity  of  blood  arrives  by  the  artery 
above  the  wound,  how  does  it  happen,  inquires  M. 
Breschet,  that  the  artery  should  diminish  in  dia- 
meter below  the  puncture,  as  Dr.  Wm.  Hunter 
affirms  that  he  had  ascertained  to  be  the  case  at  the 
wrist?  “ For  (observes  M.  Breschet),  by  the  more 
considerable  afflux  of  red  blood,  the  lower  conti- 
nuation of  the  artery  must  be  indemnified  for  the 
quantity  of  this  fluid  which  passes  into  the  vein. 
A new  channel,  opened  for  the  arterial  blood,  can- 
not (says  he)  bring  on  a dilatation  of  the  vascular 
trunk  above  the  aperture  of  the  new  channel.  This 
effect  would  be  more  likely  to  arise  from  some 
impediment  to  the  circulation,  and  is  actually  what 
does  happen  in  old  consecutive  false  aneurisms.” 
(See  Mdm.  sur  les  Differentes  Especes  d' Aneur. 
p.  105.)  M.  Breschet,  further  on,  expresses  a sus- 
picion, that  Dr.  Wm.  Hunter  perhaps  confounded 
the  weakness  and  softness  of  the  pulse  at  the  wrist 
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with  a diminution  of  the  artery.  I am  of  opi- 
nion that  little  foundation  exists  for  this  suspicion, 
because  it  is  certain,  that,  in  some  cases  of  aneu- 
rismal  varix,  the  arteries  below  it,  so  far  from  being 
enlarged,  are  diminished ; and  therefore  corre- 
spond to  Dr.  Wm.  Hunter’s  description.  In  proof 
of  this  fact,  I may  refer  M.  Breschet  to  the  evidence 
of  his  distinguished  countryman,  M.  J ules  Cloquet, 
who  has  given  the  particulars  of  the  dissection  of 
an  aneurismal  varix  illustrated  by  a diagram  (pi.  1. 
fig.  13.),  where  the  brachial  artery  below  the  tu- 
mour was  not  larger  than  the  middle  portion  of 
the  radial  artery.  See  Jules  Cloquet,  Pathol. 
Chir.  p.  85.  4to.  Paris,  1831.)  According  to  M. 
Breschet,  in  old  varicous  aneurisms  of  the  limbs, 
and  especially  of  the  lower  extremities,  the  princi- 
pal artery,  as  well  as  its  branches,  are  manifestly 
dilated,  and  their  coats  resemble  those  of  veins. 
“ If  the  same  quantity  of  red  blood  passed  through 
a vessel  of  this  description,  its  pulsations  would  not 
have  the  same  character  as  those  of  the  artery  of 
the  opposite  limb.  W e think,  then,  that  this  change 
in  the  pulsations  of  the  artery  in  old  aneurisms, 
depends  both  upon  the  dilatation  of  the  vessel,  de- 
monstrated in  the  dead  subject,  and  upon  the 
passage  of  venous  blood  into  the  artery  ; for  how 
could  dilatation  and  alteration  of  the  parietes  of 
the  vessel  be  accounted  for  in  any  other  way  ? ” 

In  the  foregoing  passage,  the  statement  that  a 
new  channel  for  the  blood,  arising  from  an  arterial 
trunk,  will  not  be  followed  by  an  enlargement  of 
that  trunk  above  such  channel,  seems  to  me  in- 
correct ; for  if  there  be  a new  channel,  blood  will 
be  required  for  it : an  increased  quantity  will  there- 
fore pass  through  the  trunk  above  the  new  channel, 
and  such  trunk  of  course  increase  in  size,- agreeably 
to  a well-established  law  of  the  animal  economy. 
The  case  of  an  old  false  aneurism,  referred  to  by 
M.  Breschet,  seems  to  me  rather  to  invalidate, 
than  strengthen,  his  conclusion,  respecting  the 
cause  of  the  enlargement  of  the  arterial  trunk  above 
the  disease.  This  change  is  not  ascribable  to  im- 
pediment of  the  circulation,  but  to  the  blood  having 
new  channels  to  supply  : viz.  the  sac,  and  the 
enlarged  collateral  anastomosing  vessels. 

An  interesting  circumstance,  pointed  out  by  M. 
Breschet,  is,  that  the  dilatation  of  the  artery  be- 
yond the  injury,  is  not  exemplified  in  all  varicous 
aneurisms.  Their  situation  has  considerable  in- 
fluence in  producing  it;  for  it  can  only  take  place 
in  vascular  trunks  of  large  calibre  ; and  it  is  re- 
quisite, also,  that  venous  blood  pass  into  the  artery, 
and  that  the  circulation  of  this  fluid  be  favoured 
by  the  laws  of  hydraulics  and  the  power  of  gra- 
vitation. Hence,  this  dilatation  of  the  injured 
artery,  regarded  by  M.  Brischet  as  the  conse- 
quence of  the  admission  of  a certain  quantity  of 
venous  blood  into  it,  is  principally  noticed  in  va- 
ricous aneurisms  of  the  limbs,  and  not  in  those  of 
the  neck,  or  subclavian  region.  The  wound  in 
the  artery  must  likewise  have  a certain  extent,  be 
constantly  gaping,  and  in  direct  communication 
with  the  vein.  (See  Breschet,  in  Mem.  sur  Diffe- 
rentes Especes  d’Aneur.  p.  107.)  In  the  remark- 
able case  of  spontaneous  varicous  aneurism  of  the 
thigh,  recorded  by  Mr.  Perry,  the  posterior  tibial 
artery,  and  the  other  arteries  in  the  neighbour- 
hood of  the  aneurism,  were  apparently  sound, 
(See  Loud.  Med.  Gaz.,  Nov,  1835.) 

In  thin  subjects,  the  median  basilic  vein  is  so 
close  to  the  brachial  artery,  the  track  of  which  it 
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crosses  at  a very  acute  angle,  that  it  is  almost  im- 
possible to  open  it  at  this  point,  without  risk  of 
wounding  the  artery  at  the  same  time.  Although 
the  bend  of  the  arm  is  the  situation,  in  which  the 
aneurismal  varix  and  venous  aneurism  are  usually 
noticed,  it  is  easy  to  conceive,  that  they  may  hap- 
pen wherever  an  artery  of  a certain  diameter  lies 
immediately  under  a large  vein.  Thus,  Lassus 
saw  an  aneurismal  varix  in  the  ham,  the  conse- 
quence of  a wound  with  a sword,  which  had  trans- 
fixed the  popliteal  vein  and  artery.  (Med.  Oper. 
t.  ii.  p,  442.)  Breschet  records  instances  of  it  at 
the  upper  and  inner  part  of  the  arm  ; in  the  thigh  ; 
and  in  the  neck,  from  a communication  formed 
between  the  common  carotid  and  the  internal 
jugular  vein,  by  a wound.  He  likewise  gives  the 
particulars  of  several  occasioned  by  venesection 
at  the  bend  of  the  arm,  the  ordinary  situation  of 
the  disease.  Larrey  records  examples  of  it  in  the 
subclavian  vessels,  the  external  iliac,  the  popliteal, 
and  between  the  carotid  artery  and  internal  jugu- 
lar vein.  (Mem.  de  Chir.  Clin.  t.  iii.) 

The  frequency  with  which  Dupuytren  met  with 
these  arterioso-venous  aneurisms,  as  he  terms  them, 
was  considerable  ; for,  during  fifteen  years,  not  a 
single  year  passed  without  his  being  consulted  for 
at  least  two  cases.  For  the  prevention  of  them, 
he  recommends  the  following  rules:  — 1.  That 
venesection  should  never  be  practised,  until  the 
pulsation  of  the  artery  is  felt.  2.  That  the  vein 
immediately  over  the  artery  should  never  be 
punctured.  3.  That  some  other  vein  should  be 
selected.  Fie  admits,  however,  that  other  veins 
sometimes  cannot  be  readily  found,  and  that  they 
do  not  always  yield  the  requisite  quantity  of 
blood  ; still  he  deems  these  inconveniences  slight, 
in  comparison  with  that  of  exposing  the  patient  to 
a wound  of  the  artery.  ( Dupuytren , Clinique 
Chir.  t.  i.  p.  262.)  While  I fully  coincide  with 
this  eminent  surgeon,  in  recommending-  a vein  to 
be  generally  preferred,  which  does  not  lie  directly 
over  the  artery,  I do  not  agree  with  him,  that  the 
practitioner  should  not  open  the  median  basilic 
vein,  if  another  could  not  be  easily  found,  which 
would  furnish  the  proper  quantity  of  blood.  I 
frequently  bleed  in  the  median  basilic  vein  ; and 
as  there  is  the  fascia  between  it  and  the  artery, 
believe,  that  the  latter  vessel  can  only  be  wounded 
by  a very  careless  or  unskilful  hand.  Indeed, 
when  Dupuytren,  in  censuring  the  custom  of  let- 
ting perfect  novices  in  the  profession  attempt  vene- 
section (p.261.),  he  is  adverting  to  the  chief  cause 
of  the  accident.  The  last  case  which  I saw,  wras 
in  a woman  who  had  been  bled  by  a farrier. 

Baron  Larrey,  surgeon  to  the  hospital  at  Tou- 
louse, saw  a case  of  aneurismal  varix,  which  had 
been  occasioned  by  a wound  of  the  popliteal  vein 
and  artery ; and  a history  of  the  disease,  accompa- 
nied with  the  pathological  preparation,  was  sent  to 
the  former  Royal  Academy  of  Surgery  at  Paris. 
“ The  varicous  swelling,  which  was  as  large  as  two 
lists,  occupied  the  whole  of  the  ham  in  a middle-aged 
man,  who  some  years  previously  had  been  wounded 
with  a sword  in  that  part  of  the  limb.  At  a consult- 
ation, amputation  was  deemed  necessary,  and  was 
performed  with  success.  At  the  bottom  of  the 
varicous  pouch,  the  communication  between  the 
popliteal  vein  and  artery  was  observed.  The  sac 
itself  was  evidently  composed  of  the  vein,  the  parts 
of  which,  adjacent  to  the  varicous  swelling,  were 
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vessel.  The  popliteal  nerve  was  rendered  flat, 
like  a piece  of  tape,  and  adherent  to  the  outside  of 
the  cyst.”  (See  Mem.  de  Chir.  Mil.  t.  iv.  p.340. ; 
Boyer,  Traite  des  Mai.  Chir.  <Sfc.  t.ii.  p.  177.)  — 
Two  cases  are  likewise  recorded  by  Mr.  Hodgson. 
In  one,  the  disease  was  caused  in  the  thigh,  about 
four  inches  below  Poupart’s  ligament,  by  the  point 
of  a heated  iron  rod,  which  had  passed  through 
the  femoral  artery  and  vein.  In  the  other  ex- 
ample, the  aneurismal  varix  was  situated  in  the 
ham,  and  was  the  consequence  of  a wound  in  that 
part  with  a pistol-ball.  (On  the  Diseases  of  Ar- 
teries, p.  498.)  Larrey  records  one  example  of 
aneurismal  varix,  situated  under  the  clavicle. 

P.  Cadrieux  was  wounded  with  a sabre  in  a 
duel,  on  the  20th  of  November,  1811  : part  of 
the  attachment  of  the  sterno-mastoid  muscle  was 
divided,  the  anterior  scalenus,  the  subclavian  ar- 
tery and  vein  at  a very  deep  point,  and  probably 
also  a portion  of  the  brachial  plexus.  A most 
violent  hemorrhage  took  place,  followed  by  syn- 
cope. Pressure  was  applied  to  the  wound,  and 
the  patient  conveyed  to  the  hospital  at  Gros 
Caillou.  The  external  wound,  which  was  small, 
did  not  bleed  at  all  the  following  morning;  but 
the  clavicle  was  quite  concealed  by  a large 
tumour,  w'hich  throbbed  with  the  arteries,  par- 
ticularly at  its  lower  part.  A peculiar  noise,  like 
that  of  the  passage  of  a fluid  through  tortuous 
metallic  tubes,  could  also  be  felt  more  deeply,  in 
the  direction  of  the  axillary  vein.  The  arm  was 
quite  cold,  insensible,  motionless,  and  without  any 
pulse  even  in  the  axillary  artery  itself.  On  the 
22d,  the  tumour  was  not  larger,  but  its  throbbings 
were  stronger;  the  jugular  vein  on  the  same  side 
was  considerably  dilated ; and  the  pulsation  of  the 
carotid,  and  of  the  arteries  of  the  opposite  arm, 
had  augmented.  A vein  in  the  right  arm  was 
opened,  and  compresses  dipped  in  camphorated 
vinegar,  muriate  of  ammonia,  and  ice,  applied  to 
the  swelling.  It  would  be  supei’fluous  here  to 
detail  the  diet,  bleedings,  and  ether  parts  of  the 
treatment.  On  the  8th  day,  the  outer  wound  was 
quite  healed.  On  the  tenth,  the  veins  of  the  limb 
were  observed  to  be  swelled,  and  sensibility  and 
warmth  were  returning  in  it ; though  no  pulse 
could  yet  be  felt.  The  tumour  wras  much  smaller, 
and  restricted  to  a circumscribed  place  behind  the 
great  pectoral  muscle  ; but  the  hissing  sound  was 
still  plainer.  By  degrees,  the  muscles  of  the  arm 
and  forearm  regained  their  power  of  motion. 
The  hand,  however,  continued  useless,  and  affected 
with  pricking  pains.  On  the  20th  day,  the  tumour 
was  quite  gone;  but  the  hissing  sound  was  unal- 
tered, and  the  throbbings  were  still  evident  in  the 
veins  of  the  neck  and  arm.  The  arm  was  not  at 
all  emaciated.  On  the  55th  day,  a pulse  at  the 
wrist  could  be  slightly  felt : the  hissing  sound  had 
become  less  distinct;  the  veins  were  less  turgid, 
and  their  throbbing  had  diminished.  A second 
instance  of  aneurismal  varix,  or  rather,  perhaps, 
of  a varix  of  all  the  veins  of  the  arm,  caused  by 
a sworcl-wound  of  the  axilla,  is  recorded  by  Lar- 
rey. In  the  most  prominent  of  the  large  vessels, 
there  was  a pulsation.  (Mem.de  Chir.  Mil.  t.iv. 
p.  341,  &e.) 

Dr.  Dorsey,  of  Philadelphia,  published  a case 
of  aneurismal  varix,  which  is  in  several  respects 
interesting.  A patient  was  wounded  in  the  leg 
with  buck-shot  ; and  after  the  cure  of  the  injury, 
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knee  ; and,  in  a little  time,  the  superficial  veins 
of  the  limb  became  dilated,  and  the  hissing  noise, 
characterizing  this  species  of  aneurism,  could  be 
plainly  distinguished.  The  patient  was  seen  by 
Dr.  Dorsey,  twelve  years  after  the  accident ; the 
veins  were  then  considerably  distended  from  the 
toes  up  to  the  groin,  all  about  which  latter  part 
pain  was  constantly  experienced,  and  some  ulcers 
situated  on  the  foot  and  ankle  could  not  be  healed 
by  any  of  the  remedies  which  were  tried.  The 
patient  was  under  the  care  of  Drs.  Physick  and 
Wistar,  The  enormous  distention  of  the  vessels 
of  the  leg,  and  the  uncertainty  of  finding  out  the 
communication  between  the  artery  and  vein,  led 
these  gentlemen  to  tie  the  first  of  these  vessels  in 
the  middle  of  the  thigh.  Gangrene  soon  ensued, 
and  in  this  state  the  patient  was  further  weakened 
by  an  unexpected  hemorrhage  from  one  of  the  dis- 
tended veins;  and  though  the  vessel  was  secured 
with  a ligature,  the  bleeding  recurred,  the  patient 
became  more  and  more  enfeebled,  and  at  length 
expired.  When  the  limb  was  examined  after  death, 
the  whole  of  the  trunk  of  the  femoral  artery  was 
found  preternatural^  dilated,  while  all  the  veins 
of  the  limb  were  considerably  distended  ; a bougie 
could  readily  be  passed  from  the  popliteal  into  the 
posterior  tibial  artery  which  participated  in  the 
dilatation,  and  from  this  last  artery,  the  instrument 
could  be  passed  into  the  vein,  through  a cyst, 
situated  on  the  inside  of  the  leg  below  the  knee. 
(See  Dorsey's  Elements  of  Surgery,  vol.ii.  p.210. 
Philadelphia,  1813.) 

In  November,  1835,  Mr.  Perry,  surgeon  to 
the  Marylebone  Infirmary,  communicated  to  the 
Royal  Medical  and  Chirurgical  Society  of  London, 
the  history  of  a remarkable  case  of  varicous  aneu- 
rism. It  was  a case  in  which  death  ensued  six 
days  after  an  operation  for  aneurism  of  the  femoral 
artery,  in  consequence  of  the  sac  having  commu- 
nicated with  the  accompanying  vein.  I believe 
this  patient  was  shown  to  me  some  months  before 
the  operation,  when,  from  the  peculiar  thrilling 
sensation  and  hissings  then  perceptible,  I inti- 
mated my  expectation,  that  a communication 
existed  between  the  femoral  vein  and  the  artery. 
This  is  not  the  only  instance  on  record,  where  a 
similar  condition  was  spontaneously  established 
between  a great  vein  and  a neighbouring  artery ; for 
Mr.  Syme,  of  Edinburgh,  has  published  the  par- 
ticulars of  a case,  in  which  a free  communication 
was  found  between  the  descending  vena  cava  and 
the  aorta,  close  to  their  bifurcations,  attended  with 
a considerable  swelling  of  the  latter  vessel.  (See 
Edin.  Med.  and  Surgical  Journ.  No.  108.) 

Professor  Scarpa,  Dr.  Hunter,  B.  Bell,  Pott, 
and  Guattani,  mention  cases  of  aneurismal  varix, 
which  remained  stationary  for  fourteen,  twenty, 
and  thirty-five  years.  Several  cases  are  re- 
lated by  Brambilla,  Guattani,  and  Monteggia, 
of  a cure  having  been  obtained  by  means  of 
compression.  But,  as  this  method  of  cure,  if  it 
does  not  succeed,  exposes  the  patient  to  the  dan- 
ger of  a complication  of  the  disease  with  an  aneu- 
rism, it  ought  not  to  be  employed,  except  in 
recent  cases,  where  the  tumour  is  small,  and  in 
slender  patients.  Sir  Astley  Cooper  mentions  in  his 
Lectures,  that  he  once  cured  the  aneurismal  varix 
in  a young  lady,  by  compression  with  an  instru- 
ment; and,  in  the  Museum  of  the  London  Uni- 
versity is  a preparation,  given  to  that  institution 
by  Mr.  Oldknow,  illustrating  the  power  of  pressure 
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to  effect  a cure,  even  when  the  disease  consists  of 
a varix  and  a false  aneurism  together.  In  this 
preparation,  the  communication  between  the  vein 
and  the  subjacent  aneurism,  and  that  between  the 
aneurism  and  the  artery,  are  obliterated  ; while 
the  remains  of  a small  sac  are  discernible  between 
the  artery  and  vein.  The  case  was  treated  by  Mr. 
Oldknow.  I have  seen  one  example  cured  by 
compression  ; the  case  was  recent,  and  in  a wo- 
man about  forty,  who  had  imprudently  suffered 
herself  to  be  bled  by  a farrier. 

Two  cases  are  recorded,  in  which  it  was  neces- 
sary to  operate  inconsequence  of  the  disease  being 
joined  with  aneurism  of  the  artery,  and  even  burst- 
ing. The  sacs  were  opened,  and  a ligature  applied 
both  above  and  below  the  aperture  in  the  artery. 
(See  Park,  in  Medical  Facts  and  Obs.  vol.  iv. 
p.  111. ; and  Physick,  in  Medical  Museum,  vol.i. 
p.  65.)  The  latter  form  of  the  disease,  which  is 
particularly  noticed  by  Dr.  Hunter,  and  also  by 
my  friend  Mr.  Hodgson,  is  readily  understood  by 
recollecting,  that  the  artery  and  vein,  when  punc- 
tured together,  do  not  always  unite  in  such  a 
manner  as  to  let  the  arterial  blood  have  a direct 
passage  into  the  vein  ; but  they  may  be  separated 
for  some  distance  from  each  other,  so  that  the  blood 
passes  from  the  artery  into  the  adjacent  cellular 
membrane,  where  a sac  is  formed,  into  which  the 
blood  is  poured  previously  to  its  entrance  into  the 
vein.  (See  Gibsoii’s  Institutes  of  Surgery,  vol.  ii. 
p.  158.  Philadelphia,  1825.) 

In  the  winter  of  1819,  I heard  a case  read  to 
the  Medical  and  Chirurgical  Society  of  London, 
from  Mr.  Atkinson  of  York,  who  had  found  it 
necessary  to  take  up  the  brachial  artery,  on  account 
of  the  large  and  increasing  size  of  an  aneurismal 
varix  ; mortification  of  the  limb  ensued.  In 
the  Museum  of  the  London  University  is  a pre- 
paration, taken  from  a person  on  whom  Sir  Charles 
Bell  operated  for  a venous  aneurism,  and  who  died 
of  gangrene  of  the  limb.  In  this  case,  there  was 
a high  bifurcation  of  the  brachial  artery,  and  the 
radial  division  had  been  punctured  in  bleeding. 
The  preparation  exhibits  a double  aneurism  ; one 
being  under  the  fascia,  and  communicating  with 
the  dilated  portion  of  the  vein  through  an  opening 
in  that  texture.  An  anastomosing  branch,  between 
the  radial  and  ulnar,  is  seen  equal  in  size  to  either 
of  them.  I believe  that  the  records  of  surgery 
prove,  that  operations  for  the  cure  of  venous  aneu- 
risms have  more  frequently  been  followed  by 
mortification,  than  operations  for  other  aneurisms; 
and  when  it  is  considered,  that  the  extreme  part  of 
the  limb,  even  previously  to  the  ligature  of  the 
artery,  is  deprived  of  a great  quantity  of  the  arte- 
rial blood,  which  ought  to  be  distributed  to  it,  that 
venous  blood  gets  into  the  artery,  and  that  it  has 
a difficulty  in  maintaining  its  proper  temperature, 
the  fact  seems  accounted  for.  These  considerations, 
joined  with  the  recollection  that  the  disease,  after 
attaining  a certain  size,  generally  remains  station- 
ary through  life,  ought  to  make  surgeons  decline 
an  operation,  except  when  the  increase  of  the  false 
aneurism,  or  an  unusual  degree  of  annoyance  from 
the  swelling,  justifies  the  opposite  line  of  conduct. 
Here  the  artery,  then,  has  a ligature  applied  to  it 
under  very  disadvantageous  circumstances.  When 
an  arterial  trunk  is  tied,  soon  after  the  wound  of 
an  artery,  as  M.  Breschet  observes,  hopes  may  be 
entertained  of  the  member  preserving  its  vitality, 
because  its  several  textures  are  in  a favourable 
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state  for  receiving  blood  from  the  vessels  of  small 
calibre.  The  anastomoses  between  the  trunk  of 
the  vessel;  above  and  below  the  ligature,  possess 
the  advantage  of  having  the  lower  portion  of  the 
artery  sound,  and  fitted  for  carrying  on  the  cir- 
culation. But,  when  a ligature  is  applied  to  an 
artery  for  venous  aneurism  of  long  standing,  the 
part  of  the  artery,  situated  below  the  disease,  is  di- 
lated ; its  coats  are  weakened ; they  no  longer 
possess  the  contractility  requisite  to  carry  on  the 
circulation;  and  the  vitality  of  the  tissues  being  thus 
reduced,  the  fluids  stagnate  in  them,  and  the  parts  are 
soon  seized  with  gangrene  or  paralysis.  (See  Mem. 
Chir.  sur  Differentes  Especes  Aneurysmes,  p.109.) 
If  the  limb  be  not  seriously  affected  with  atrophy, 
and  a diminution  of  its  temperature,  sensibility, 
and  power  of  action,  the  wisest  plan  is  to  let  the 
disease  alone,  or,  at  most,  only  to  make  gentle 
equable  pressure  on  the  limb,  and  on  the  point 
corresponding  to  the  wound  of  the  artery.  In  the 
opposite  circumstances,  says  M.  Brechet,  a sur- 
gical operation  is  indicated,  which  should  not 
consist  in  the  simple  ligature  of  the  artery  between 
the  heart  and  the  wound,  because  the  return  of 
the  blood  through  the  lower  portion  of  the  artery 
would  reproduce  the  disease,  especially  if  the 
wound  were  not  recent.  Neither,  says  he,  should 
it  consist  in  merely  tying  the  artery  beyond  the 
injury,  or  in  the  separate  ligature  of  the  vein  above 
it,  because  these  proceedings  would  expose  the 
patient  to  the  risk  of  various  inflammatory  acci- 
dents, or  to  a false  aneurism,  either  circumscribed 
or  diffused.  But,  it  is  better  and  safer  to  place 
the  injury  of  the  vessels  between  two  ligatures. 
By  acting  in  this  manner,  not  only  do  we  hinder 
the  blood  from  returning  through  the  lower  end 
of  the  artery,  and  reproducing  the  disease,  but  we 
prevent  the  venous  blood  from  passing  into  the 
artery,  and  thereby  avert  the  stupor  which  the 
passage  of  this  black  blood  into  the  tissues  always 
creates ; a stupor  the  more  considerable,  and  the 
more  readily  followed  by  gangrene,  inasmuch  as 
the  red  blood  enters  the  organized  textures  in 
less  quantity,  and  with  increased  difficulty.  (See 
Breschet,  in  Mem.  sur  Differentes  Especes d’ Aneu- 
rysmes, p.  153.)  If  the  artery  be  tied  both  above 
and  below  the  communication  with  the  vein,  the 
exchange  of  blood  between  the  two  vessels  will  be 
effectually  stopped  : the  proposal  once  made  by 
Dupuytren,  to  include  the  vein  in  the  ligatures 
along  with  the  artery,  must  therefore  be  unne- 
cessary, and,  as  likely  to  cause  phlebitis,  it  should 
not  be  adopted.  Indeed,  Dupuytren  himself  never 
tried  the  plan  on  the  living  subject.  (See  Mal- 
gaigne,  Manuel,  &;c.  p.  195.)  As  for  the  mode 
of  operating,  different  writers  give  different  ad- 
vice. Thus,  according  to  Scarpa,  when  the 
aneurism  is  joined  with  an  aneurismal  varix, 
and  circumscribed,  but  the  circumstances  such  as 
to  require  the  brachial  artery  to  be  tied,  this  vessel 
should  be  exposed,  and  tied  above  the  swelling 
with  a single  ligature.  It  is  only  when  the  aneu- 
rism is  diffused,  that  opening  the  swelling  and  ap- 
plying a ligature  both  above  and  below  the  aperture 
in  the  artery,  are  deemed  by  him  necessary.  On 
the  other  hand,  Mr.  Guthrie  directs  “ an  incision 
at  the  part,  and  the  application  of  two  ligatures  to 
the  artery,  for,  although  in  some  cases  one  has 
been  found  sufficient,  in  others,  the  blood  has  re- 
turned into  the  sac  by  the  anastomosing  branches, 
and  a second  operation  has  been  required  to  effect 


a cure.”  (See  Guthrie  on  Dis.  of  Arteries,  p.  334.) 
M.  Lisfranc  prefers  opening  the  sac,  and  applying 
two  ligatures.  “ Perhaps,”  says  he,  “ in  examples 
where  a sac  intervenes  between  the  dilatation  of 
the  vein  and  the  injury  of  the  artery,  it  might  be 
prudent  to  open  the  aneurismal  pouch,  without 
meddling  with  the  vein ; a method  that  would 
create  less  risk  of  phlebitis,  which  sometimes  arises 
as  a complication  of  the  operation.”  ( Des  Obli- 
teration des  Arteres  dans  les  Aneurysmes,  p.  112. 
8vo.  Paris,  1834.)  In  three  subjects,  in  whom  the 
brachial  artery  was  tied,  the  tumour  reappeared 
(Dupuytren,  Breschet);  and  in  two  others,  in 
whom  the  femoral  artery  was  tied,  death  ensued 
from  sloughing  and  hemorrhages.  M.  Jules  Cloquet 
relates  a case  where  the  ligature  of  the  artery, 
above  the  communication  with  the  vein,  was  fol- 
lowed by  a return  of  the  pulsation  in  the  tumour, 
atrophy  of  the  limb,  a livid  discoloration  of  the 
fingers,  and  detachment  of  the  nails,  and  ampu- 
tion  was  performed,  ( Pathol . Chir.  p.  85.  4to. 
Paris,  1831.)  Hence  Dupuytren,  Breschet,  and 
Malgaigne  are  of  opinion,  that  the  Hunterian  me- 
thod, with  a single  ligature  above  the  tumour, 
should  be  abandoned.  (See  Manuel  de  Med.  Oper. 
p.  195.  12mo.  Paris,  1834;  W.  Hunter,  in 
Med.  Ohs.  and  Inq.  vol.  v. ; Scarpa  on  Aneurism, 
p.  433.  ed.  2. ; also  Guattani,  De  Cubiti  fexurce 
aneurysmatibus,  in  Lauth’s  Coll.  Scriptorum,  fyc.; 
P.  Adelmann,  Tract.  Anat.  Chir.  de  Aneurismate 
spurio  varicoso. Wirceb.  1824  ; Dupuytren  Rupert. 
Gen.  d’ Anat.  et  de  Physiologie,  §c.  t.  viii.  p.  104. 
1829,  and  Clin.  t.  i.  p.  275,  &c. ; Larrey,  in 
Mem.  de  Chir.  Mil.  t.  iv.,  and  in  Clin.  Chir.  t.  iii. ; 
G.  Breschet,  De  /’ Aneurysme  par  Transfusion,  in 
Mem.  Chir.  sur  Differentes  Especes  d’ Aneurysmes, 
4to.  Paris,  1834.) 

Aneurism  by  Anastomosis 

Is  the  term  which  Mr.  John  Bell  applied  to  a 
species  of  aneurism,  resembling  some  of  the  bloody 
tumours  (neevi  materni ) which  appear  in  new- 
born children,  grow  to  a large  size,  and  ultimately 
bursting,  emit  a considerable  quantity  of  blood. 
Imperfect  descriptions  of  this  disease  may  be  traced 
in  writers  ; though,  before  the  publication  of  Mr. 
John  Bell’s  Principles  of  Surgery,  it  was  not 
classed  with  aneurisms.  Thus,  Desault  has  re- 
corded a case  of  this  affection,  for  the  express 
purpose  of  proving,  that  pulsation  is  an  uncertain 
sign  of  the  existence  of  an  aneurism.  (See  Pari- 
sian Chir.  Journal,  vol.ii.  p.73.) 

Aneurism  by  anastomosis  often  increases  from 
an  appearance  like  that  of  a mere  speck,  or  mo- 
ther’s mark,  to  a formidable  disease.  The  tumour 
is  a congeries  of  active  vessels  ; and,  according  to 
Mr.  John  Bell,  the  cellular  substance,  through 
which  these  vessels  are  expanded,  resembles  the 
gills  of  a turkey-cock,  or  the  substance  of  the  pla- 
centa, spleen,  or  womb.  The  irritated  and  inces- 
sant action  of  the  arteries  fills  the  cells  with  blood, 
and  from  these  cells  it  is  reabsorbed  by  the  veins. 
The  size  of  the  swelling  is  increased  by  exercise, 
drinking,  emotions  of  the  mind,  and  by  all  causes 
which  accelerate  circulation. 

Aneurism  by  anastomosis  is  compared  by  Du- 
puytren to  certain  erectile  tissues,  which  naturally 
appertain  to  the  organization  of  the  animal  body. 
In  this  point,  there  is  an  agreement  between  him 
and  John  Bell.  “ A texture  of  this  kind,”  says 
Baron  Dupuytren,  “ is  met  with  in  the  genital 
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organs  of  many  animals  of  both  sexes,  and  parti- 
cularly in  the  urethra,  the  corpora  cavernosa,  and 
the  glans  penis ; on  the  heads  and  necks  of  many 
birds  ; on  the  buttocks  of  several  species  of  ape  ; 
and  on  parts  of  the  bodies  of  many  other  animals. 
This  erectile  tissue  was  regarded  by  Dupuytren  as 
the  model  and  type  of  several  accidental  tissues, 
which,  in  consequence  of  defects  of  organization, 
either  original  or  acquired,  may  be  developed  in 
almost  any  part  of  the  human  body,  where  they 
produce  tumours,  which  frequently  attain  a con- 
siderable size.  Such  growths  all  exhibit  the  same 
vascularity  and  organization,  the  same  investment, 
and  the  same  fibrous  interlacement,  as  the  natural 
erectile  tissues  do  ; but  their  investment  is  weaker, 
and  the  quantity  of  nerves  in  them  is  less.  The 
skin  and  subcutaneous  cellular  tissue  are  particu- 
larly often  the  seats  of  tumours  of  this  character, 
which,  however,  are  sometimes  met  with  in  almost 
every  part.  In  particular,  they  present  themselves 
on  the  face  and  the  integuments  of  the  cranium  ; 
and  they  form  those  basis  of  the  congenital  marks 
and  swellings,  which  receive  the  name  of  naevi. 
Sometimes  they  invade  the  whole  of  an  organ. 
Thus,  Dupuytren  had  a case,  in  which  the  whole 
of  the  external  ear,  and  a portion  of  the  contiguous 
parts,  were  converted  into  a true  erectile  mass. 
In  other  examples,  the  new  growth  leads  to  the 
formation  of  tumours  of  various  size,  placed  in  the 
very  substance,  or  in  the  interstices  of  organs. 
Under  some  circumstances,  the  accidental  erectile 
tissue  seemed  to  Dupuytren  to  be  the  product  of 
a degeneration  of  some  natural  texture,  and  of 
the  dilatation  of  its  capillary  network ; while,  on 
other  occasions,  it  appeared  to  him  to  be  in  reality 
a new  organ  developed  amongst  the  parts.  In  the 
first  case,  it  is  confounded  on  every  side  with  j 
the  healthy  textures ; in  the  second,  it  separates 
these  textures  from  one  another,  compresses  them, 
and  at  the  same  time  remains  divided  from  them 
by  a dense  cellular  investment,  by  which  it  is  cir- 
cumscribed. 

The  accidental  erectile  tissues  of  Dupuytren, 
corresponding  to  the  aneurism  by  anastomosis  of 
John  Bell,  the  tetangiectasise  of  Graefe,  the  cylin- 
droid  aneurism  of  the  small  arteries  of  M.  Breschet, 
and  the  naevi  of  many  writers,  are  generally  of  a 
reddish  or  brownish  colour,  often  granular  on  their 
surface,  and  situated  in  the  skin,  the  subcutaneous 
cellular  tissue,  or  between  the  muscles.  From  the 
investigations  of  M.  Breschet  and  Scarpa,  it  ap- 
pears that  the  small  vessels  of  the  bones,  as  well  as 
the  soft  parts,  are  occasionally  the  seat  of  aneurism 
by  anastomosis.  (See  Breschet  in  Repert.  d’Anat. 
fyc.  t.  i.  annee  1826  ; Scarpa,  Annali  Uidv.  di 
Med.  1830.  Tumours  of  this  character  are  either 
flaccid  or  prominent.  Sometimes  the  skin,  under 
which  they  lie,  is  scarcely  altered.  A kind  of  mo- 
tion is  perceptible  in  them,  synchronous  with  the 
arterial  pulse.  Pressure  reduces  them  to  a very 
small  size.  Though  usually  soft,  any  irritation  or 
excitement  renders  them  remarkably  tense  and 
turgid  ; and  if  they  happen  to  be  wounded,  the 
hemorrhage  from  them  is  profuse,  and  often  very 
difficult  to  stop.  The  blood,  though  of  a vermilion 
colour,  and  manifestly  arterial,  does  not  flow  out 
per  saltum ; but  trickles  away,  just  like  what 
happens  in  cases  of  fungus  haematodes.  ( Dupuy- 
tren, Clin,  Chir.  t.  iv.  p.  8.)  Tumours  of  this 
description  do  not  spontaneously  disappear,  but, 
on  the  contrary,  have  a tendency  to  increase  in 
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magnitude.  In  a few  instances,  however,  they 
have  been  known  to  disperse  in  consequence  of  an 
accidental  attack  of  inflammation ; and  Professor 
Gibson,  of  the  United  States,  gives  an  instance  of 
this,  which  occurred  during  a fever.  ( Pract . and 
Inst . of  Surgery .)  Like  the  natural  erectile  tissues, 
these  tumours  undergo,  at  the  same  epochs,  and 
from  the  same  causes,  a marked  developement,  and 
alternations  of  tension  and  relaxation,  which  are 
in  relation  to  the  healthy  or  unhealthy  state,  the 
strength  or  weakness,  of  the  individual.  (See  Du- 
puytren, Clinique  Chir.  t.  iv.  p.  3 — 5.) 

I have  mentioned  the  observation  of  Dupuytren, 
that  the  accidental  erectile  tissue  forms  the  basis  of 
those  congenital  marks  and  substances,  which  go 
under  the  name  of  naevi  materni.  As  Mr.  Guthrie 
remarks,  however,  “ It  is  only  when  these  spots, 
or  marks,  are  subcutaneous,  that  their  nature  ap- 
proaches to  that  of  aneurism  by  anastomosis.  The 
milder  kinds  of  subcutaneous  disease,  to  which  the 
name  of  naevi  is  often  applied,  differ  much  both  in 
appearance  and  size ; sometimes  remaining  sta- 
tionary through  life,  and,  in  others,  even  dis- 
appearing altogether,  or  becoming  small  solid 
prominences.  A naevus  is  usually  of  a red  colour, 
with  a bluish  cast,  shining  through  the  skin,  which 
appears  to  be  exceedingly  thin.  It  has  also  a to- 
lerably defined  and  terminating  edge  ; and  the 
disease  of  the  vessels  seems  to  be  confined  to  the 
part  discoloured,  or  extends  to  a very  short  dis- 
tance around  it.  The  tumour,  or  naevus,  although 
large  and  elevated  in  size,  does  not  pulsate.  An 
aneurism  by  anastomosis,  in  its  most  formidable 
shape,  is  a swelling  of  a more  or  less  elevated 
form.  The  skin  is  in  general  thickened,  and  its 
colour  is  sometimes  but  little  altered,  although  it 
j more  frequently  has  a bluish  cast,  which  may  even 
tend  to  red.  The  pulsatory  nature  of  the  tumour 
is  distinct,  and  the  vessels,  both  arteries  and  veins, 
leading  to  or  from  it,  are  enlarged  for  some  dis- 
tance. The  tortuous  forms,  which  the  veins  parti- 
cularly assume,  give  to  this  disease  a distinct 
character,  which  cannot  be  mistaken.”  (See 
Guthrie,  On  Dis.  of  Arteries,  p.341.;  also  Breschet, 
Mem.  Chir.  p.  28.) 

Several  writers  describe  an  essential  difference 
between  simple  naevi  and  aneurism  by  anastomosis 
to  be  this  : in  the  former,  the  veins  are  chiefly 
affected  ; in  the  latter,  the  arteries.  To  this  view 
Mr.  Guthrie  inclines,  for  he  says,  “ When  the  ar- 
teries partake  most  of  the  disease,  the  indistinct 
throbbing  attendant  on  it  is  soon  perceptible,  and 
becomes  in  a short  time  a marked  pulsation  ; but, 
in  cases  which  more  frequently  occur  in  children, 
and  are  congenital,  and  the  disease  seems  more  to 
affect  the  veins,  the  swelling  will  be  considerable, 
the  veins  greatly  dilated,  and  the  part  have  a vari- 
cous  appearance,  without  any  pulsatory  motion.” 
(See  Guthrie,  On  Dis.  of  Arteries,  p.344.)  The 
cylindroid  aneurism  in  the  vessels  of  the  smallest 
diameter,  for  instance,  in  the  capillaries,  says  M. 
Breschet,  is  named  aneurism  by  arterial  anasto- 
mosis, and  anurism  by  venous  anastomosis.  In  the 
first  of  these  tumours,  there  are  pulsations  syn- 
chronous with  the  pulse,  and  alternate  rises  and 
falls  corresponding  to  the  diastole  and  systole  of 
the  arteries,  circumstances  not  remarked  in  aneu- 
risms of  the  second  kind;  which,  however,  in  cer- 
tain states  of  the  circulation,  exhibit  a sort  of 
erection  or  turgescence,  produced  by  the  influx  of 
a greater  quantity  of  venous  blood.  (See  Breschet, 
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in  Mem,  Chir.  des  Differ entes  Especes  d'Aneu- 
rysmes.') 

It  is  observed  by  Mr.  Syme,  that  most  surgeons 
have  followed  John  Bell  in  believing  aneurism  by 
anastomosis  to  consist  of  a morbid  cellular  struc- 
ture, through  which  the  blood  passes  in  its  course 
from  the  arteries  into  the  veins.  However,  he  has 
long  been  one  of  those  who  maintain,  that  the  ap- 
parent cells  are  really  sections  of  enlarged  vessels. 
(See  Ed.  Med.  Jour n.  No.  98.  p.  72.) 

In  the  dissection  of  a pulsating  tumour  of  the 
scalp  in  a patient  who  had  died  after  the  operation 
of  tying  the  carotid  artery,  Dr.  Maclachlan  found 
the  branches  of  this  vessel  on  the  head  “ degene- 
rated into  dilated  tubes  of  extreme  thinness  and 
transparency  ; which,  apparently  yielding  to  the 
impetus  of  the  blood,  had  become  elongated,  con- 
torted, and  ultimately  convoluted  on  themselves, 
so  as  to  form,  by  this  species  of  doubling,  the  tu- 
mours, which  constituted  this  singular  disease.” 
They  felt  like  placenta,  and  the  larger  portion,  im- 
mediately over  the  ear,  looked  precisely  like  a 
bundle  of  earthworms  coiled  together.  (See 
Glasgow  Medical  Journ.  vol.  i.  p.  85.)  Two  cases 
are  given  by  Pelletan,  fully  confirming  the  view, 
taken  of  the  nature  of  the  disease  by  Dr.  Mac- 
lachlan and  Mr.  Syme.  (See  Clinique  Chir.  t.  li.) 
Boyer,  who  saw  one  of  these  cases,  describes  all 
the  arteries  of  the  swelling  as  being  dilated,  tor- 
tuous, knotty  ; and  though  very  large  in  some 
places,  in  others  contracted.  ( Truite  des  Mai. 
Chir.  t.ii.  p.295.)  In  the  tumour  described  by 
Dr.  Maclachlan,  none  of  the  cells,  spoken  of  by 
Mr.  John  Bell,  were  found  ; no  parenchyma,  as  in 
the  spleen  ; the  bulk  of  the  tumour  was  formed 
almost  entirely  by  convoluted  dilated  arterial 
trunks,  the  veins  being  but  little  changed  from 
their  healthy  state.  He  adds,  that  these  arteries  did 
not  appear  to  communicate  more  freely  than  by 
their  ordinary  inosculations.  Some  of  these  con- 
clusions appear  to  me  to  require  corroboration  by 
a careful  anatomical  injection  of  the  vessels. 

Why,  however,  should  there  not  be  varieties  in 
this  disease?  The  observations  of  Baron  Dupuytren 
make  allusion  to  modifications  of  it ; and,  according 
to  Mr.  Guthrie,  dissection  has  shown,  that,  in  some 
instances,  the  tumour  has  been  formed  by  contor- 
tions and  reflections  of  the  vessels  alone  ; whilst,  in 
others,  the  spongelike  appearance  has  been  more 
distinct.  (On  Dis.  of  Arteries,  p.  343.)  He 
adds,  that  in  nasvi  of  large  size,  and  marked  cha- 
racters, as  well  as  in  aneurism  by  anastomosis,  the 
disease  essentially  consists  of  vessels,  with  the  in- 
terposition of  very  little  cellular  structure.  How- 
ever this  may  be,  I believe  Dupuytren  correct  in 
describing  aneurism  by  anastomosis  as  essentially 
a new  growth,  consisting  of  an  adventitious  erectile 
cellular  tissue,  pervaded  by  a congeries  of  blood 
vessels.  Thus,  in  giving  the  particulars  of  a case 
of  aneurism  by  anastomosis  of  the  ear  and  side  of 
the  head,  Dupuytren  states,,  {hat  two  very  different 
elements  were  distinguishable  in  the  mass,  both  by 
the  finger  and  the  eye.  The  first  presented  itself 
in  the  form  of  wide,  sinuous,  irregular  knotty  tubes, 
full  and  compressible,  winding  over  the  temple 
and  ear,  to  which  they  communicated  a knobby 
appearance.  I hese  tubes  arose  one  from  another, 
in  the  manner  of  arteries  ; and  the  trunk  of  them, 
which  was  equal  in  size  to  the  little  finger,  gradu- 
ally diminished,  still  retaining,  however,  in  its 
smallest  branches,  the  diameter  of  a crow-quill ; 


and  these  could  be  traced  even  into  the  skin.  The 
origin,  the  situation,  the  direction,  and  the  divisions 
of  these  tubes,  and  especially  their  pulsations,  syn- 
chronous with  those  of  the  heart,  and  the  force  of 
which  seemed  to  threaten  every  instant  a rupture  of 
the  tumour,  and  a perilous  hemorrhage,  were  a suf- 
ficient proof  that  they  were  formed  by  the  arterial 
system  of  the  ear,  temple,  and  occipital  region, 
extraordinarily  dilated  in  its  trunk,  branches,  and 
cutaneous  ramifications.  All  that  did  not  imme- 
diately belong  to  the  dilatation  of  the  arterial  trunks, 
was  formed  of  accidental  erectile  tissue,  which 
filled  up  the  interstices  of  the  network  of  vessels, 
and  gave  to  the  parts  their  purple  colour,  their 
higher  temperature,  and  their  double  movement 
of  expansion  and  subsidence.  The  tumour  shri- 
velled and  became  pale  under  slight  compression  ; 
but  soon  resumed  its  usual  colour,  size,  and  ten- 
sion. (See  Dupuytren,  Clin.  Chir.  t.iv.  p.  13.) 

In  the  female  subject,  the  hemorrhage  from  the 
aneurism  by  anastomosis  is  sometimes  a substitute 
for  menstruation,  as  the  following  example  illus- 
trates : — Ann  Vachot,  of  St.  Maury,  in  Bresse, 
was  born  with  a tumour  on  her  chin,  of  the  size 
and  shape  of  a small  strawberry,  without  pain, 
heat,  or  discolouration  of  the  skin.  As  it  produced 
no  uneasiness,  nor  inconvenience  whatever,  it  ex- 
cited little  attention,  particularly  as  it  did  not  seem 
to  increase  with  the  growth  of  the  child.  For  the 
first  fifteen  years,  there  was  but  little  alteration  ; 
but,  about  the  menstrual  period,  it  increased  sud- 
denly to  double  the  size,  and  became  more  elon- 
gated in  its  form.  A quantity  of  red  blood  was 
observed  to  ooze  from  its  extremity.  This  flux 
became,  in  some  measure,  periodical,  and  some- 
times was  sufficiently  abundant  to  produce  an 
alarming  degree  of  weakness.  Each  period  of  its 
return  was  preceded  by  a violent  pain  in  the  head, 
and  numbness.  Before  and  after  the  appearance 
of  these  symptoms,  there  was  no  alteration  in  the 
size  of  the  tumour  ; the  onlv  difference  was  a small 
enlargement  of  the  cutaneous  veins,  with  an  in- 
crease of  heat  in  the  part,  occasioning  some  degree 
of  tenderness.  The  menses  at  length  took  place, 
but  in  small  quantity,  and  at  irregular  periods, 
without  influencing  the  blood  discharged  from  the 
tumour,  or  the  frequency  of  the  evacuation.  The 
breasts  were  not  enlarged  till  a late  period,  nor  did 
the  approach  of  puberty  seem  to  have  its  accus- 
tomed influence  on  those  glands,  &c.  (See  Pa- 
risiun  Chir.  Journ.  vol.ii.  p.  73,  74.) 

In  the  article  Nmvus,  1 shall  explain  the  modes 
of  treatment  applicable  to  the  superficial  kinds, 
and  at  present  consider  what  should  be  done  for 
the  cure  or  relief  of  the  subcutaneous  and  deeper 
forms  of  the  disease,  to  which  the  term  aneurism 
by  anastomosis  more  particularly  refers. 

The  first  plan,  which  I shall  notice,  is  that  of 
removing  the  disease  with  a knife.  This  should 
only  be  attempted  where  the  morbid  tissue  dees 
not  extend  too  deeply,  and  where  there  is  a fair 
prospect  of  being  able  to  take  every  particle  of  it 
away,  without  endangering  life  by  hemorrhage.  As 
Mr.  John  Bell  inculcates,  the  rule  in  this  operation 
is,  not  to  cut  into  the  diseased  part,  but  to  cut  it 
out  (see  Principles  of  Surgery,  Disc,  ix.)  ; a piece 
of  advice  repeated  by  Mr.  Wardrop,  when  he  says, 
the  surgeon  should  avoid  cutting  into  the  tumour; 
for, unless  this  caution  beattended  to, the  hemorrhage 
is  violent;  whereas,  by  making  the  incisions  beyond 
the  diseased  structure,  the  flow  of  blood  is  much 
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more  moderate.  (Med.  Chir.  Trans,  v ol.  ix.p.  212.) 
If  the  incisions  be  carried  into  the  morbid  tissue, 
the  hemorrhage  will  be  great,  because  the  enlarged 
and  diseased  vessels  have  lost  their  power  of  con- 
tracting, and  there  will  also  be  a probability  of 
the  return  of  the  disease.  “ If  the  naevus  be  large, 
round,  or  of  a figure  which  does  not  admit  of  its 
being  removed  by  two  elliptical  incisions,  so  as 
to  give  a reasonable  hope  of  union,  or  if  the 
cicatrix  is  likely  to  be  large  and  unseemly,  the 
operation  by  ligature  is  to  be  preferred.”  (See 
Guthrie,  On  Dis.  of  Arteries,  p.  346.)  I find  that 
extirpation  with  the  knife  answers  remarkably  well 
when  the  disease  is  on  the  lip,  or  part  of  the  ear, 
care  being  taken  to  cut  in  the  sound  part.  I have 
removed  many  swellings  of  this  kind  from  the  lips 
of  ^oung  children,  and  always  found  the  hemor- 
rhage cease  directly  the  edges  of  the  wound  were 
brought  together  with  the  twisted  suture. 

The  following  case,  recorded  by  Mr.  Wardrop, 
affords  a valuable  illustration  of  the  nature  and 
structure  of  one  form  of  this  disease.  A child  was 
born  with  a subcutaneous  naevus  on  the  back  part 
of  the  neck,  of  the  form  and  size  of  half  an  or- 
dinary orange.  The  tumour  had  been  daily  in- 
creasing ; and  when  Mr.  Wardrop  saw  it,  ten  days 
after  birth,  the  skin  had  given  way,  and  a profuse 
hemorrhage  had  taken  place.  The  swelling  was  so 
soft  and  compressible,  that,  when  squeezed  in  the 
hand,  it  yielded  like  a sponge,  and  was  reducible 
to  one  third  of  its  original  size.  On  removing  the 
pressure,  however,  the  tumour  rapidly  filled  again, 
and  the  skin  resumed  its  purple  colour.  “ Con- 
ceiving the  immediate  extirpation  of  the  tumour 
the  only  chance  of  saving  the  infant  (says  Mr. 
Wardrop),  I removed  it  as  expeditiously  as  pos- 
sible, and  made  the  incision  of  the  integuments 
beyond  the  boundary  of  the  tumour  ; aware  of  the 
danger  of  hemorrhage,  where  such  tumours  are 
cut  into.  So  profuse,  however,  was  the  bleeding, 
that,  though  the  whole  mass  was  easily  removed 
by  a few  incisions,  the  child  expired. 

“ The  tumour  having  been  injected,  by  throwing 
coloured  size  into  a few  of  the  larger  vessels,  its 
intimate  structure  could  be  accurately  examined. 
Several  of  the  vessels,  which,  from  the  thinness  of 
their  coats,  appeared  to  be  veins,  were  of  a large 
size,  and  there  was  one  sufficiently  big  to  admit  a 
full-sized  bougie.”  This  vessel  was  quite  as  large 
as  the  carotid  artery  of  an  infant.  The  boundaries 
of  the  tumour  appeared  distinct,  some  healthy 
cellular  membrane,  traversed  by  the  blood  vessels, 
surrounding  it.  On  tracing  these  vessels  to  the 
diseased  mass,  they  penetrated  into  a spongy  struc- 
ture, composed  of  numerous  cells  and  canals,  of 
a variety  of  forms  and  sizes,  all  of  which  were 
filled  with  the  injection,  and  communicated  di- 
rectly with  the  ramifications  of  the  vessels.  These 
cells  and  canals  had  a smooth  and  polished  surface, 
and  in  some  parts,  resembled  very  much  the 
cavities  of  the  heart,  fibres  crossing  them  in  various 
directions,  like  the  chordae  tendineae.  The  open- 
ing in  the  skin,  through  which  the  blood  had 
escaped  during  life,  communicated  directly  with 
one  of  the  large  cells,  into  which  the  largest  vessel 
also  passed.  ( Wardrop,  in  Med.  Chir.  Trans. 
vol.  ix.  p.  203.) 

This  case  furnishes  an  instructive  warning  to  us 
not  to  aitempt  to  cut  out  an  aneurism  by  anasto- 
mosis, where  the  size  of  it,  and  the  age  or  weak- 
ness of  the  individual,  render  it  probable  that  he 
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will  not  bear  the  loss  of  blood.  I lately  saw  a 
child  with  Messrs.  Gilchrist,  of  Sunbury,  aged 
about  two  years,  with  a tumour  over  the  base  of 
the  scapula,  the  nature  of  which  seemed  obscure. 
I made  an  exploratory  puncture  in  it,  meaning  to 
remove  it  at  once,  if  composed  of  fat.  But  the 
profuse  gush  of  blood  which  followed  the  lancet, 
and  the  pulsations  felt  in  the  swelling  during  the 
child’s  agitation,  left  no  doubt  about  the  case  being 
an  aneurism  by  anastomosis.  As  the  tumour  was 
as  large  as  half  an  orange,  and  the  child  so  young, 

1 refrained  from  the  attempt,  to  cut  it  away,  fear- 
ful that  the  bleeding  might  be  more  profuse  than 
the  little  patient  would  bear.  Mr.  Lawrence,  who 
has  since  been  consulted,  does  not  recommend  the 
operation. 

In  the  Section  on  Carotid  Aneurisms,  I have 
mentioned  the  cases,  in  which  Mr.  Travers  and 
Mr.  Dalrymple  cured  aneurisms  by  anastomosis  in 
the  orbit,  by  tying  the  common  carotid  artery; 
a practice  which  has  been  repeated  with  success 
very  lately  by  Mr.  Busk,  surgeon  to  the  Dread- 
nought hospital  ship  at  Deptford.  (See  Land. 
Med.  Gaz.,  Feb.  27.  1836.)  Professor  Pattison 
cuied  an  immense  anastomosing  aneurism  of  the 
cheek  and  side  of  the  face  by  taking  up  the  carotid 
artery.  (See  Med.  and  Phys.  Journ.  vol.xlviii. 
July,  1822.)  These  facts  prove,  that  aneurism  by 
anastomosis,  like  many  other  diseases,  sometimes 
admits  of  being  cured,  on  the  principle  of  cutting 
off,  or  lessening,  the  supply  of  blood  to  the  part 
affected. 

However,  surgeons  must  not  be  too  confident 
of  being  always  able  to  cure  the  disease,  by  tying 
the  main  artery,  from  which  the  swelling  receives 
its  supply  of  blood  ; and  the  great  cause  of  failure 
is  the  impossibility  of  preventing  in  some  situations 
the  transmission  of  a consider  able  quantity  of  blood 
into  the  tumour,  through  the  anastomosing  vessels. 

A case  is  recorded  by  Maunoir,  in  which  he  ap- 
plied a ligature  for  three  days  to  the  carotid  artery, 
and  obliterated  it ; yet  the  benefit  effected  seemed 
to  be  only  temporary,  as,  in  a short  time,  the 
tumour  was  as  large  as  before.  (See  Med.  and 
Phys.  Journ.  vol.xlviii.)  In  fact,  every  vessel, 
artery,  and  vein,  around  the  disease,  seems  to  be 
enlarged  and  turgid;  and  the  inosculations  are  so 
infinite,  that  no  point  of  the  circumference  of  the 
swelling  can  be  imagined  which  is  free  from  them. 
Etienne  Dumand  w'as  born  with  two  small  red 
marks  on  the  antihelix  of  the  right  ear.  Until  the 
age  of  twelve  years,  the  chief  inconveniences  were 
a sensation  of  itching  about  the  part,  occasional 
bleeding  from  it,  and  the  greater  size  of  this  than 
of  the  other  ear.  The  disease  now  extended  itself 
over  the  whole  antihelix,  and  to  the  helix  and  con- 
cha ; and  the  upper  part  of  the  ear  became  twice 
as  large  as  natural.  Slight  alternate  dilatations 
and  contractions  began  to  be  perceptible  in  the 
tumour,  which  was  of  a violet  colour,  and  covered 
by  very  thin  skin.  Soon  afterwards  any  accidental 
motion  of  the  patient’s  hat  was  sufficient  to  excite 
copious  hemorrhages,  which  were  difficult  to  sup- 
press, and,  at  the  same  time  that  they  produced 
great  weakness,  caused  a temporary  diminution  of 
the  tumour  and  its  pulsations.  At  length  the  dis- 
ease began  to  raise  up  the  scalp  for  the  distance 
of  an  inch  around  the  meatus  auditorius,  and  the 
hemorrhages  to  be  more  frequent  and  alarming. 
Pressure  was  next  applied  to  the  temporal,  auri- 
cular, and  occipital  arteries ; but,  as  the  patient 
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could  not  endure  it,  the  first  two  of  these  vessels 
were  tied,  the  only  benefit  from  which  was  a slight 
diminution  in  the  pulsation  and  bulk  of  the  swell- 
ing. This  treatment  did  not  prevent  the  return 
of  hemorrhage,  and  therefore,  forty-three  days 
after  the  first  operation,  a ligature  was  applied  to 
the  occipital  artery.  As  the  disease  still  continued 
to  make  progress,  the  patient  entered  the  Hotel 
Dieu,  where,  on  the  8th  of  April,  1818,  Dupuytren 
tried  what  effect  tying  the  trunk  of  the  carotid 
artery  would  produce  on  the  swelling.  As  soon 
as  the  ligature  had  been  applied,  the  throbbings 
ceased,  and  the  tumour  underwent  a considerable 
diminution.  On  the  18th  day,  slight  expansions 
and  contractions  of  the  diseased  part  of  the  ear 
were  again  perceptible,  though  the  swelling  had 
diminished  one  third,  and  no  throbbing  could  be 
distinguished  in  the  neighbouring  arteries.  The 
ear  was  now  kept  compressed  between  two  masses 
of  charpie.  On  the  46th  day  Dupuytren  tried 
what  benefit  would  result  from  pressing  the 
blood  out  of  the  tumour,  and  then  covering  it 
with  plaster  of  Paris.  This,  however,  soon  cracked 
in  various  places,  and  could  not  be  kept  on  the 
part.  An  instrument  was  then  contrived  for  the 
reception  and  compression  of  the  ear.  This  had 
the  effect  of  restraining  the  enlargement  of  the  ear, 
but  was  found  inadequate  to  destroy  the  erectile 
tissue,  which  still  continued,  notwithstanding  the 
pulsation  of  the  arteries  had  ceased.  To  have  got 
rid  of  this  portion  of  the  disease,  observes  Dupuy- 
tren, it  would  have  been  necessary  either  to  re- 
move the  tissue  composing  it,  or  to  change  its 
organization.  The  first  plan,  on  account  of  the 
extent  of  the  disease,  he  did  not  consider  safe  ; nor 
could  he  alter  the  nature  of  the  disease. 

The  history  of  the  foregoing  case,  resumed  fif- 
teen years  after  the  operation,  proves  that  though 
tying  the  carotid  artery  is  less  efficacious  in  curing 
a tumour  composed  of  erectile  tissue,  than  a com- 
mon aneurism,  yet  it  checks  its  progress,  and 
diminishes  its  danger.  After  the  carotid  artery 
had  been  tied  in  the  preceding  case,  the  tumour 
made  little  or  no  progress  ; the  size  of  the  ear  re- 
mained stationary  ; and  no  return  of  hemorrhages 
took  place.  But  whatever  may  be  the  degree  of 
benefit  resulting  from  the  plan  of  tying  the  principal 
rtery  leading  to  the  disease,  Dupuytren  gives  it 
as  his  decided  opinion,  that  it  ought  to  be  resorted 
to  when  an  erectile  tumour  has  invaded  a part, 
where  compression,  cauterisation,  and  extirpation 
with  the  knife,  are  all  impracticable.  If  there  be 
no  carciuomatous  tissue  blended  with  the  erectile, 
the  progress  of  the  disease  will,  at  all  events,  be 
retarded  by  the  operation.  (See  Dupuytren,  Cli- 
nique Chir.  t.  iv.  p.  5 — 26.  ; and  Breschet’s  Trans  l. 
of  Hodgson’s  Treatise,  t.  ii.  p.  296.)  The  experi- 
ment has  been  made  of  tying  both  carotids,  where 
the  ligature  of  one  proved  insufficient  to  prevent 
the  return  of  pulsation  in  the  arteries  immediately 
supplying  the  tumour.  Dr.  Mussey,  of  New 
Hampshire,  in  America,  was  consulted  in  Sep- 
tember, 1829,  by  J.  Patee,  aged  20,  for  a large 
pulsating  purple  tumour,  situated  upon  the  vertex  of 
the  head,  with  a base  of  about  five  inches  in  diame- 
ter, and  rising  about  two  inches  above  the  cranium. 
The  tumour,  which  had  existed  from  infancy,  had 
greatly  increased  during  the  three  years  anterior 
to  the  above  date.  Upon  its  apex  was  an  ulcer, 
from  which  hemorrhages  had  occasionally  taken 
place,  and  once  to  the  amount  of  two  quarts, 


“ The  left  temporal  artery  and  vein  in  front  of  the 
ear,  seemed  through  the  integuments  five  eighths 
of  an  inch  in  diameter,  and  the  pulsations  of  the 
artery  were  visible  at  the  distance  of  fifteen  feet. 

A vein,  passing  from  the  tumour,  down  the  fore- 
head, was  half  an  inch  in  diameter  ; and  when  the 
head  had  been  shaved,  more  than  twenty  pulsating 
arteries  were  seen  running  to  the  tumour,  none  of 
which  were  under  the  size  of  a goose-quill.  Dr. 
Mussey,  on  the20th  of  September,  tied  the  left  com- 
mon carotid  ; and  finding  this  effectual,  he  applied  a 
ligature  to  the  right  one,  twelve  days  after  the  first 
operation.  The  tumour  was  covered  with  a com- 
press moistened  with  alum-water,  and  gentle  pres- 
sure maintained  with  a bandage.  In  about  three 
weeks  from  the  period  of  the  second  operation,  the 
swelling  was  not  above  one  third  of  its  original 
size.  Five  or  six  days  later,  it  began  very  slightly 
to  enlarge  again  ; its  colour  became  deeper ; and 
a feeble  thrill  was  sometimesperceptible  in  the  left 
temporal  artery.  As  Dr.  Mussey  found  that  the 
ligature  of  the  carotid  promised  no  further  benefit, 
he  determined  to  encircle  the  tumour  by  incisions, 
and  to  dissect  it  away  rapidly  from  the  pericranium. 
More  than  an  hour  w'as  occupied  in  carrying  the 
knife  around  the  base  of  the  tumour  ; for  only  an 
inch  and  a half  of  the  scalp  was  cut  at  a time, 
and  as  soon  as  this  was  done,  firm  compression 
was  made  upon  each  lip  of  the  incision,  while  the 
vessels  were  secured  with  ligatures,  more  than 
forty  of  which  were  applied  in  proceeding  round 
the  tumour.  Notwithstanding  these  precautions, 
nearly  two  quarts  of  blood  were  lost.  The  patient 
was  faint,  and  continued  very  feeble  for  several 
hours.  The  naked  pericranium,  in  extent  about 
twenty-five  square  inches,  granulated  favourably, 
and  the  part  healed  up.  (See  American  Journ. 
of  Med.  Sciences  for  Feb.  1830. ) 

This  case  isinstructive,  as  provingstill  more  con- 
vincingly than  perhaps  any  other  case  on  record, 
that  tying  the  carotidartery  will  not  completely  cure 
an  aneurism  by  anastomosis  on  the  head,  though 
the  plan  has  generally  succeeded  for  swellings  of 
this  description  in  the  orbit.  The  ligature,  even  of 
both  carotids,  in  Dr.  Mussey’s  case,  did  not  pre- 
vent the  return  of  pulsation  in  the  temporal  ar- 
tery ; and  this  unpromising  circumstance  led  him 
to  adopt,  without  delay,  the  plan  of  encircling  this 
disease  by  a succession  of  short  incisions,  in  the 
way  practised  by  Dr.  Gibson.  Time  was  not 
afforded  to  see  whether  the  growth  of  the  tumour 
would  have  been  permanently  checked,  and  the 
return  of  hemorrhages  prevented  by  the  ligature 
of  both  carotids,  as  happened  in  Dupuytren’s  case 
from  tide  ligature  of  one  of  them.  An  interesting 
question  here  is,  whether  the  ligature  of  the  carotids 
made  the  final  excision  of  the  tumour  safer,  with 
respect  to  hemorrhage  1 Without  this  preliminary 
measure,  Dr.  Gibson,  we  find,  accomplished  what 
Dr.  Mussey  did  with  it.' 

Some  aneurisms  by  anastomosis,  on  or  near  the 
surface  of  the  body,  may  be  extirpated  with  a liga- 
ture. A needle,  armed  with  a double  ligature,  is 
passed  under  the  erectile  tissue.  As  it  is  of  im- 
portance that  the  ligature  go  more  deeply  than  the 
deepest  part  of  the  swelling,  the  assistant  ought  to 
raise  up  the  tumour  from  the  subjacent  parts,  while 
the  needle  is  pushed  under  its  base.  The  needle 
having  been  cut  off,  one  portion  of  the  ligature  is 
firmly  tied  over  one  half  of  the  circumference  of 
the  swelling,  and  the  remaining  part  of  it  over  the 
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other  half.  Thus  the  supply  of  blood  to  the  swell- 
ing is  completely  cut  off.  After  a few  days,  the 
diseased  mass  and  the  ligatures  are  detached  by 
an  ulcerative  process  ; and,  as  Mr.  Guthrie  ob- 
serves, if  the  disease  has  been  completely  removed, 
the  ulcer  heals  without  difficulty,  and  the  scar  is 
often  less,  than  if  the  operation  had  been  done  with 
the  knife.  If  the  disease  should  not  be  completely 
removed,  a second  ligature  may  be  applied,  or,  as 
I have  sometimes  preferred,  the  remains  of  the  dis- 
ease may  be  extirpated  with  caustic  and  pressure. 
We  are  informed  that  this  method  has  been  fol- 
lowed, for  many  years,  by  the  surgeons  of  the 
Westminster  Hospital.  Mr.  Keate  has  made  an 
improvement  in  it,  which  consists  in  employing 
pins,  which,  by  being  passed  across,  but  under- 
neath the  tumour,  admit  of  compression  being 
made  around  a larger  surface  than  could  otherwise 
be  included  in  the  ligature.  (See  Guthrie,  On  Dis. 
of  Art.  p.  346.)  In  one  case,  thus  treated  by  Sir 
Benjamin  Brodie,  where  the  size  of  the  swelling, 
which  was  on  the  forehead,  was  too  extensive  to 
be  embraced  with  a needle  and  double  ligature 
in  the  common  way,  he  used  straight  pins,  like 
those  for  the  hair-lip,  which,  being  pushed  under 
the  disease  at  right  angles,  enabled  him  to  pass 
a ligature  around  the  base  of  it.  In  this  instance 
it  became  necessary  to  employ  a second  set  of  pins 
and  a second  ligature  ; but  the  cure  was  ultimately 
complete.  (See  Brodie,  in  Med.  Chir.  Trans. 
vol.  xv.  p.  177.) 

An  infant,  six  weeks  old,  was  brought  to  Mr. 
Wardrop,  on  account  of  an  aneurism  by  anasto- 
mosis (a  subcutaneous  naevus)  of  a very  unusual 
size,  situated  on  the  left  cheek.  The  base  of  the 
tumour  extended  from  the  temple  to  beyond  the 
angle  of  the  jaw,  completely  enveloping  the  car- 
tilage of  the  ear.  At  its  upper  part,  there  was  an 
ulcer,  about  three  inches  in  diameter,  presenting 
a sloughing  appearance.  The  tumour  was  soft 
and  doughy  ; its  size  could  be  much  diminished 
by  pressure  ; there  was  a throbbing  in  it,  and  a 
strong  pulsation  in  the  adjacent  vessels.  The 
disease  was  daily  increasing,  and  several  profuse 
hemorrhages  had  taken  place  from  the  ulcerated 
part.  Mr.  Wardrop  knowing,  from  the  case  to 
which  I have  already  adverted,  the  danger  of 
attempting  to  extirpate  so  large  a tumour  of  this 
nature,  was  led  to  try  what  benefit  might  be  ob- 
tained by  tying  the  carotid  artery.  A few'  hours 
after  this  operation,  the  tumour  became  soft  and 
pliable  ; its  purple  colour  disappeared,  and  the 
tortuous  veins  collapsed.  On  the  second  day, 
the  skin  had  resumed  its  natural  pale  colour,  and 
the  ulceration  continued  to  extend.  On  the  third, 
the  tumour  still  diminished.  On  the  fourth,  the 
swelling  had  considerably  increased  again  ; the 
integuments  covering  it  had  become  livid,  and 
the  veins  turgid.  The  inosculating  branches  of 
the  temporal  and  occipital  arteries  had  become 
greatly  enlarged.  . A small  quantity  of  blood  had 
oozed  from  the  ulcer.  After  remaining  without 
much  alteration,  the  tumour  on  the  seventh  day 
had  again  evidently  diminished.  On  the  ninth, 
the  ulceration  was  extending  itself  slowly,  and  the 
tumour  was  lessened  fully  one  half.  On  the  twelfth, 
the  child’s  health  was  materially  improving.  The 
auricular  portion  of  the  swelling  had  now  so  much 
diminished,  that  the  cartilage  of  the  ear  had 
fallen  into  its  natural  situation.  After  poultices 
had  been  applied  for  two  days,  the  central  por- 


tion of  the  swelling,  which  appeared  like  a mass 
of  hardened  blood,  was  softened,  and  Mr.  War- 
drop  removed  considerable  portions  of  it.  On  the 
thirteenth,  the  child  became  very  ill,  and  died  the 
following  day,  exhausted  by  the  irritation  of  an 
ulcer,  which  had  involved  the  whole  surface  of  an 
enormous  tumour.  Mr.  Wardrop  thinks  the  ad- 
vantages likely  to  occur  from  the  plan  of  tying 
the  main  arteries  supplying  tumours  of  this  nature 
with  blood  are,  the  diminution  of  the  size  of  the 
disease ; the  lessening  o'f  the  danger  of  hemr 
orrhage,  if  the  ulcerative  process  has  commenced  ; 
and  the  rendering  it  practicable  to  remove  the 
swelling  with  the  knife,  though  the  operation  may 
previously  have  been  dangerous,  or  impracticable. 
(See  Med.  Chir.  Trans,  vol.  ix.  p.206 — 214, 
&c.) 

In  the  foregoing  part  of  this  article,  I mentioned 
the  trial  of  the  method  of  securing  the  principal 
branches  of  the  external  carotid  distributed  to  the 
tumour.  This  plan  has  generally  failed,  and  it 
did  so  in  the  example  under  Dupuytren,  who, 
therefore,  decided  to  take  up  the  common  carotid 
itself.  Dr.  Gibson,  in  his  Institutes  of  Surgery, 
however,  relates  a case,  in  which  the  practice 
succeeded.  The  patient,  a woman,  had  a large 
pulsating  tumour,  which  covered  almost  the  whole 
of  the  right  side  of  the  head,  and  often  bled  pro- 
fusely. Dr.  Gibson  began  with  cutting  off  the 
supply  of  blood  to  the  tumour  through  the  occipital 
and  temporal  arteries.  The  swelling  now  lessened, 
and  its  pulsations  became  weaker ; but,  as  this 
amendment  was  only  temporary,  he  proceeded  to 
divide  the  parts  situated  between  the  former  inci- 
sions, and  to  tie  the  vessels.  The  first  cut  was  two 
inches  in  length,  and  a great  deal  of  blood  was  lost 
before  all  the  vessels  were  secured.  The  second 
cut  was  three  inches  in  extent ; but  so  much  blood 
was  now  lost,  that  it  became  necessary  to  postpone 
the  completion  of  the  operation.  After  twelve 
days,  the  incisions  were  extended  again  ; and,  at 
the  end  of  the  fortnight,  the  circumvection  of  the 
wound  was  completed,  and  the  tumour  removed; 
the  periosteum  being  left,  from  which  granulations 
soon  arose,  and,  in  a few  weeks,  the  wound  was 
healed. 

Aneurism  by  anastomosis,  when  situated  on  the 
fingers,  may  render  amputation  of  them  indispens- 
able, provided  the  whole  of  the  disease  cannot  be  got 
rid  of  by  other  means,  I once  saw,  with  Mr.  Law- 
rence, an  aneurism  by  anastomosis,  situated  on  the 
ring  finger  of  the  right  hand,  in  a young  woman, 
about  twenty  yearsof  age.  The  disease  was  attended 
with  painful  sensations,  extending  to  various  parts 
of  the  limb  and  the  breast,  and  the  arm  was  dis- 
qualified for  any  kind  of  exertion.  In  January, 
1815,  Mr.  Hodgson  had  taken  up  the  radial  and  ul- 
nar arteries,  and  the  first  consequences  of  the  oper- 
ation were  an  entire  cessation  of  beating,  collapse 
of  the  swelling,  and  relief  from  pain  ; but  these 
symptoms  all  recurred  in  a few  days.  Finding 
compression  unavailing,  and  the  sufferings  of  the 
patient  increasing,  Mr.  Lawrence  proposed  ampu- 
tation of  the  finger  at  the  metacarpal  joint ; but, 
as  this  suggestion  was  not  approved  of,  he  recom- 
mended the  patient  to  try  the  effects  of  a division 
of  all  the  soft  parts,  by  a circular  incision  close  to 
the  palm,  so  as  to  cut  off  the  supply  of  blood. 
This  operation  Mr.  Lawrence  performed,  in  the 
presence  of  Mr.  George  Young  and  myself,  in  as 
complete  a manner  as  can  possibly  be  conceived. 
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All  the  soft  parts,  excepting  the  flexor  tendons, 
with  their  thecae  and  the  extensor  tendon,  were  di- 
vided. The  digital  artery,  which  had  pulsated  so 
evidently  in  the  palm  of  the  hand,  was  fully  equal 
in  size  to  the  radial,  or  ulnar  of  an  adult,  and  was 
the  principal  nutrient  vessel  of  the  disease.  After 
tying  this  and  the  opposite  one,  we  were  surprised 
at  finding  so  strong  a jet  of  arterial  blood  from  the 
other  orifices  of  these  two  vessels,  as  to  render  liga- 
tures necessary.  I can  here  only  add,  that  the 
whole  finger  beyond  the  cut  swelled  very  consider- 
ably; the  incision  healed  slowly;  the  swelling 
subsided,  but  did  not  entirely  disappear  ; the  inte- 
guments recovered  their  natural  colour;  the  pulsa- 
tion and  pain  were  removed  ; and  the  patient  so  far 
recovered  the  use  of  her  arm,  that  she  could  work 
at  her  needle  for  an  hour  together,  and  use  the 
arm  for  most  purposes.  (See  War  dr  op's  Obs.  on 
one  Species  of  Ncevus,  in  Med.  Chir.  Trans,  vol.  ix. 

p.216.) 

Mr.  Russell,  an  army  surgeon,  has  lately 
published  some  interesting  particulars  of  an  aneu- 
rism by  anastomosis  of  the  hand.  The  patient  (a 
laundress),  aged  41,  had  two  tumours,  each  about 
the  size  of  a walnut ; one  at  the  extremity  of  the 
ring  finger,  the  other  on  that  of  the  little  finger  of 
the  left  hand.  They  extended  along  each  finger 
to  the  middle  of  it,  and  were  of  a violet  colour, 
spongy  feel,  and  of  a structure  resembling  placenta. 
They  shrunk  under  pressure,  but  recovered  their 
size  on  its  being  removed ; throbbed  strongly,  as 
did  all  the  vessels  of  the  arm  ; were  excessively 
painful,  and  attended  with  irritability  of  the  whole 
frame.  The  radial  and  ulnar  arteries  were  en- 
larged, the  latter  tortuous  ; and  the  basilic  vein 
had  a varicous  appearance.  The  disease  had  ex- 
isted five  years,  and  bled  freely  and  frequently. 
Mr.  Russell  recommended  the  removal  of  the  two 
fingers  at  the  metacarpal  joints,  which  the  woman 
objected  to.  In  about  two  months,  however,  she 
returned,  willing  to  undergo  any  operation  which 
Mr.  Russell  deemed  necessary.  The  disease  had 
now  extended  itself,  so  as  to  form  one  aneurismal 
tumour  at  the  commissure  of  the  two  fingers.  The 
placenta-like  appearance  reached  to  the  wrist  ;.the 
arm  was  of  an  erythematous  hue  to  the  elbow  ; the 
tumours  had  ulcerated  and  sloughed ; and  the 
carious  phalanges  protruded  from  the  gangrenous 
fingers,  which  were  enlarged,  and  dreadfully  pain- 
ful. The  increased  pulsation  and  magnitude  of 
the  arteries  extended  to  the  axilla.  Mr.  Russell 
first  tied  the  ulnar  artery,  and  then  amputated  the 
ring  and  middle  fingers,  with  their  metacarpal 
bones,  at  the  carpus.  The  stump  healed  well  ; 
and  a valuable  portion  of  the  hand  was  saved. 
Three  years  after  the  operation,  the  vessels  of  the 
arm  had  resumed  their  natural  appearance,  and 
the  woman  was  able  to  follow  the  business  of  a 
laundress.  This  case  Mr.  Russell  believes  unusual, 
as  having  occurred  in  a person  of  advanced  life  ; 
and  he  considers,  that  it  exemplifies  the  truth  of 
Mr.  Wardrop’s  observation,  that  a ligature  on  the 
artery,  leading  to  the  disease,  may  render  the 
excision  of  it  practicable,  when  this  proceeding 
would  otherwise  be  unsafe.  However,  Mr.  Russell 
took  up  the  ulnar  artery,  he  says,  for  a different 
purpose  ; namely,  that  of  enabling  him  to  cut  close 
to  the  disease.  The  case  proves  also,  that  the 
secondary  effects  on  the  surrounding  parts,  and, 
especially,  the  extensive  enlargement  of  the  blood- 
vessels, will  subside  after  the  excision  of  the  erectile 


tumour.  (See  J.  Russell,  in  Lond.  Med.  Gaz. 
for  April,  1836.) 

Most  of  those  aneurisms  by  anastomosis  which 
admit  of  being  extirpated  by  a ligature,  may  also 
be  destroyed  with  strong  caustic,  like  pure  potassa, 
the  liquid  nitrate  of  mercury,  See.  This  plan, 
which  was  particularly  recommended  by  Mr. 
Wardrop,  and  is  an  old  practice,  was  sometimes 
adopted  by  Dupuytren.  I have  followed  it  in 
some  instances,  and  found  it  answer,  though  the 
necessity  of  repeating  the  application  several  times 
makes  it  a more  tedious  method  of  cure  than  the 
ligature.  I lately  attended  a child  with  Mr. 
Jephson,  of  Hampton,  for  a large  thick  naevus  on 
the  forearm  : in  this  instance,  the  caustic  answered 
exceedingly  well,  but  it  was  indispensable  to  apply 
it  several  times.  It  seems  to  act  partly  by  con- 
verting portions  of  the  tumour  into  sloughs,  and 
partly  by  exciting  an  ulcerative  process  in  the  re- 
mainder. In  the  North  London  Hospital,  there 
was  a lad  about  a twelvemonth  ago  for  a large 
erectile  tumour  on  the  side  of  the  head.  Mr. 
Liston  attacked  parts  of  it  with  caustic  in  succes- 
sion, but  the  patient  left  the  hospital  before  the 
plan  had  been  carried  to  the  extent  intended. 
Dupuytren  regarded  the  actual  cautery  as  a still 
surer  means  of  extirpating  erectile  tumours  than 
caustic,  though  rarely  employed,  on  account  of  the 
terror  which  it  excites.  (C/m.  Chir.  t.  iv.  p.33.) 
The  acid  nitrate  of  mercury  was  the  caustic  which 
he  was  in  the  habit  of  using.  (Op.  cit.  p.  28.) 

Whatever  will  change  the  texture  by  exciting  • 
a general  and  severe  inflammation  of  an  erectile 
tumour,  and  an  obliteration  or  annihilation  of  its 
vessels,  will  effect  a cure.  The  treatment  on  this 
principle  is  sometimes  practicable.  Thus,  swell- 
ings, composed  of  erectile  tissue,  have  occasionally 
been  cured  by  compression;  a plan,  which  Aber- 
nethy  wrote  in  favour  of,  and  which  both  he  and 
Dupuytren  tried  in  several  instances  with  success. 
The  latter  sometimes  applied  this  method  to  the 
lips,  the  diseased  portion  of  wdiich  was  placed  be- 
tween a compressing  instrument. 

On  the  principle  of  changing  the  organization  of 
the  erectile  tissue,  and  converting  it  into  the  fibrous, 
M.  Lallemand  has  treated  certain  tumours  of  this 
description  very  successfully  by  exciting  inflamma- 
tion in  them  by  the  introduction  of  pins  through 
them.  One  of  his  most  interesting  cases  is  that  of 
an  infant  three  months  old,  which  had  an  erectile 
tumour  over  the  scapula,  three  inches  in  length 
and  two  in  diameter,  with  a red  granular  surface. 
Compression  had  been  tried  in  vain.  M.  Lalle- 
mand first  introduced  a dozen  fine  pins  through  the 
inferior  portion  of  the  tumour,  and  covered  the 
spaces  between  them  with  waxed  thread  variously 
twisted.  Three  days  afterwards,  a similar  oper- 
ation was  repeated  on  the  opposite  side.  The  pins 
were  left  in  their  places  seven  or  eight  days,  till 
they  had  excited  sufficient  inflammation.  The 
rest  of  the  tumour  was  afterwards  attacked,  and  in 
the  course  of  two  months  and  a half,  after  120 
pins  had  been  introduced  at  successive  periods,  a 
cure  was  effected,  without  the  loss  of  a spoonful  of 
blood,  a uniform  glossy  cicatrix  being  left.  Long 
fine  pins,  such  as  are  used  for  transfixing  insects, 
are  preferable  to  common  sewing  needles.  (See 
Lallemand , in  Archives  Gen.  de  Med.  t.  viii.  ser.  2.) 
On  the  same  principle  of  exciting  inflammation, 
and  changing  the  texture  of  erectile  tumours,  cures 
have  occasionally  been  accomplished  bv  nassimr  a 
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couching-needle  into  them,  and  breaking  up  their 
structure.  Stimulating  injections  have  likewise 
been  thrown  into  their  substance  with  the  same 
view.  (Lloyd  in  Med.  Gaz. for  1836-37 .)  Most 
of  these  latter  methods  seem  to  me  only  eligible 
when  the  tumour  is  of  limited  size,  and  its  base 
not  too  deep. 

Erectile  tumours  are  more  frequently  noticed  on 
the  lips  than  any  other  part  of  the  body,  a circum- 
stance ascribed  by  Dupuytren  to  their  spongy 
vascular  structure  (Clin.  Chir.  t.iv.  p.  51.)  But, 
they  have  been  met  with  in  the  arm,  forearm, 
hand,  fingers,  thigh,  instep,  scalp,  ear,  cheek,  labia 
pudendi,  substance  of  the  skin,  muscles,  perios- 
teum, bones,  kidney,  liver,  &e.  In  the  work  last 
cited,  reference  is  made  to  an  example  where  the 
skin,  muscles,  and  bones  of  the  upper  extremity, 
all  became  affected  from  the  fingers  to  the  shoulder, 
(t.  iv.  p.  52.) 

Besides  the  varieties  of  aneurism  particularly 
treated  of  in  the  foregoing  columns,  there  is  another 
rarer  form  of  the  disease,  named  by  Breschet 
cirsoid  aneurism  (from  Kipo-og,  a varicous  vein,  and 
el'S'o?,  like) ; and  by  Dupuytren,  arterial  varix,  in 
consequence  of  its  resemblance  to  a varicous  vein. 
It  consists  in  the  dilatation  of  an  artery  in  the 
greater  or  lesser  portion  of  its  extent,  and  fre- 
quently through  the  whole  of  an  arterial  trunk  and 
its  branches.  In  addition  to  the  transverse  dilata- 
tion, the  artery  is  elongated  and  tortuous,  so  as  to 
describe  bendings  and  windings  in  various  degrees. 
Independently  of  these  dilatations  of  the  whole 
arterial  tube,  nodosities,  or  small  circumscribed 
aneurismal  tumours,  present  themselves,  which  are 
true  sacciform  aneurisms,  and  occasionally  mixed 
ones.  Most  commonly,  the  coats  of  the  vessel  are 
thinned  and  softened,  and,  when  divided,  collapse 
like  those  of  varicous  veins  : as  Breschet  observes, 
an  artery  affected  in  this  manner,  may  easily  be 
mistaken  for  a varicous  vein.  The  disease  has 
been  noticed  in  the  iliac,  carotid,  brachial,  femoral, 
and  tibial  arteries,  and  also  in  some  of  less  size ; 
such  as  the  occipital,  the  auricular,  radial,  ulnar, 
palmar,  plantar,  and  ophthalmic.  This  kind  of 
arterial  disease,  according  to  Breschet,  accom- 
panies an  aneurismal  varix  of  long  standing.  The 
arterial  varix,  like  the  venous  aneurismal  varix, 
has  been  suspected  to  be  attended  with  some  com- 
munication between  the  two  orders  of  vessels,  and 
the  passage  of  a certain  quantity  of  venous  blood 
into  the  dilated  varicous  artery.  But  pathologists 
have  not  yet  been  acquainted  with  the  disease  long 
enough  to  know  its  nature  perfectly.  Some  inte- 
resting examples  of  it,  illustrated  by  engravings, 
are  recorded  by  Breschet.  (See  Mem.  Chir.  fyc.) 

Biel,  and  Refer.  — G.  Arnaud  on  Aneurisms,  8vo. 
S.  C.  Lucae,  De  Ossescentia  Arteriarum  Senili,  4to. 
Marburgi,  1817.  A.  F.  Walther,  Programmade  Aneurys- 
mate,  Argent.  1738.  ( Haller , Disp.  Chir.  v.  189.)  A.  de 

‘ Haller , De  Aortas  Venagque  Cavas  gravioribus  quibusdam 
Morbis  Obs.  4to.  Gott.  1749.  Lauth , Scriptorum  Latin- 
orum  de  Aneurysmatibus  Collectio,  4to.  Argent.  1785, 
■which  work  contains  Aswan's  Diss.  de  Aneurismate, 
1773 ; Guattani,  De  Extends  Aneurismatibus,  4to.  Romas, 
1772;  Lancisi,Gc  Aneurysmatibus,  Argent.  1785;  Mat  uni , 
De  Aneurysmaticis  Praecordioruin  Morbis  Animadver- 
siones,  1785;  Verbrugge , Dissertatio  Anatomico-Chirur- 
gica  de  Aneurysmate,  1773.  Penchienati,  Recherches 
Anat.  Pathol,  sur  les  Aneurysmes  des  Arteres  de 
l’Epaule  et  du  Bras  ; des  Arteres  crurales  et  poplitees ; 
in  Mem  de  l’Acad.  des  Sciences  de  Turin,  1784.  Palletta, 
Ueber  die  Schlagadergeschwulst ; in  Kuhn's  and  Weigel's 
I tal.  Med.  Chir.  Bibl.  bd.4.  Murray,  Obs.  in  Aneurys- 
mata  Femoris,  1781.  Treiv,  Aneurysmatis  Spurii  post 
Vena  Basilicae  Sectionem  Orti,  Historiaet  Curatio.  See 
also  an  Account  of  Mr.  Hunter’s  Method  of  performing  the 


Operation  for  the  Cure  ofthe  Popliteal  Aneurism, by  Sir  E. 
Home , in  Trans,  of  a Society  for  the  Improvement  of  Bled, 
and  Chir.  Knowledge,  vol.  i.  p.  138.,  and  vol.  ii.  p.  235. 
Most  ofthe  volumes  of  the  London  Medico-Chi r.  Trans. 
J.  F.  L.  Deschamps,  Obs.  et  Reflexions  sur  la  Ligature, 
des  principales  Arteres  blesses,  et  particulierement  sur 
l’Aneurismede  l’Artere  epoplitee,  8vo.  Paris,  1797.  Pel. 
letan,  Clinique  Chir.  t.  i.  et.  ii.  A.  Burns's  Surgical 
Anatomy  of  the  Head  and  Neck,  8vo.  Edin.  1811;  and 
Obs.  on  Diseases  of  the  Heart,  See.  8vo.  Edin.  1809 
Ramsden’s  Practical  Obs.  on  the  Sclerocele,  with  Four 
Cases  of  Operations  for  Aneurism,  8vo.  Lond.  1811. 
(Euvres  Chir.  de  Desault,  par  Bichat , t.  ii.  p.  553.  Wells 
in  Trans,  of  a Soc.  for  the  Improvement  of  Med.  and 
Chir.  Knowledge,  vol.  iii.  p.  81 — 85,  &c.  Corvisart,  Essai 
sur  les  Maladies  et  les  Lesions  Organiques  du  Cceur  et 
des  Gros  Vaisseaux,  edit.  2.  ; or  Transl.  by  C.  H.  Hebb , 
8vo.  Lond.  1813.  John  Bell's  Principles  of  Surgery, 
vol.  i.  A.  F.  Ayrer,  Ueber  die  Pulsadergeschwiilste  und 
ihre  Chir.  Behandiung,  Gbtt.  1800.  Abernethy's  Surgical 
Works,  vol,  i.  Monro's  Obs.  in  the  Edin.  Med.  Essays. 
Various  productions  in  the  Med.  Observ.  and  Inquiries. 
J.  P.  Maunoir,  Memoires  Phvsiologiques  et  Pratiques 
sur  P Aneurisme  etla  Ligature,  8vo.  Geneve,  1802.  Freer' s 
Observations  on  Aneurism,  4to.  Lond.  1807 ; and  a Trea- 
tise on  the  Anatomy,  Pathology,  and  Surgical  Treatment 
of  Aneurism,  by  A.  Scarpa,  translated  by  J.  Wishart, 
1808  ; the  original  Italian  published  1802.  Ant.  Scarpa, 
Memoria  sulla  Legatura'  delle  Principali  Arterie  delle 
Arti,  con  una  Appendice  all’  Opera  sull’  Aneurisma,  fol. 
Pavia,  1817.  This  tract,  and  a great  deal  of  valuable 
additional  matter,  are  contained  in  the  2d  edition  of 
Scarpa’s  work  on  Aneurism,  by  Mr.  Wishart,  8vo.  Edin. 
1819.  Boyer,  Traits  des  Maladies  Chir.  t.  ii.  p.  84.  &c. 
A.  C.  Hutchison,  Letter  on  Popliteal  Aneurism,  8vo. 
Lond.  1811.  Joseph  Hodgson,  on  the  Diseases  of  Arteries 
and  Veins,  Lond.  1815,  a work  of  great  merit.  Transl. 
into  German  by  Dr.  Koberwfin,'  with  additions  by  this 
gentleman,  and  Dr.\  Kreysig,  8vo.  Hanov.  1817;  and 
into  French,  with  valuable  Annotations  by  Breschet , 2 t. 
8vo.  Paris,  1819.  G.  A.  Spangenberg , Erfahrungen  iiber 
die  Pulsadergeschwiilste,  in  Horn’s  Archiv.  1815.  C. 
H.  Ehrmann,  La  Structure  des  Arteres,  &c.  et  leurs  Al- 
terations Organiques,  Strasb.  1822.  Roux,  NouveauxEle- 
mens  de  Medecine  Operatoire,  t.  i.  Also,  Roux,  Voyage 
fait  a Londres  en  1814,  ou  Parallele  de  la  Chirurgie  An. 
glaise  avec  la  Chirurgie  Frangaise,  p.  248,  &c.  1815.  D. 
Fried.  Lud.  Kreysig,  Die  Krankheiten  des  Herzens, 
4 biinde,  8vo.  Berlin,  1814 — 17.  C.  D.  Kiihln,  De  Aneu- 
rysmate Externo,  4to.  Jenaa,  1816.  A.  J.  Ristelhueber, 
Mem  sur  la  Ligature  et  1’ Applatissement  de  l’Artere, 
dans  1’Operation  del’ Aneurisme  Poplite,  8vo.  A.  V.  Ber- 
linghieri,  Memoria  sopra  l’Allacciatura  dell’ Arterie,  8vo. 
Pisa,  1819.  T.  F.  Baltz,  De  Ophthalmia  Catarrhali 
Bellica,  &c.  praemittitur  F.  C.  Naegeli  Epistola,  qua  His- 
toria  et  Descriptio  Aneurysmatis,  quod  in  Aorta  abdo- 
minali  observavit,  4to.  Heidelberg,  1816.  J.  Cole,  Ex- 
pose du  Traitement  d’un  Aneurisme  Inguinale  par  la 
Ligature  del’Artfere  Iliaque  Externe,  8vo.  Cambrai,  1817. 
Hennen’s  Military  Surgery,  p.  183—185.  393,  &c.  ed.  2. 
Edin.  1820.  Manuale  di  Chirurgia  del  Cav.  Assalini, 
Milano,  1812:  the  author’s  main  object  is  to  recommend 
his  compressor.  Todd’s  Cases  in  Dublin  Hospital  Reports, 
vol.  iii.  : he  is  an  advocate  for  trying  compression  pre- 
viously to  the  operation,  with  the  view  of  making  the 
collateral  vessels  enlarge,  and  removing  the  risk  of  gan- 
grene from  insufficient  circulation,  after  the  ligature  is 
applied.  C.  T.  Grdfe,  Angiektasie,  ein  Beytrag  zur  ra- 
tionellen  Cur  und  Erkentniss  der  Gc-f  ass-ausdehnungen. 
Valentine  Molt,  in  New  York  Medical  and  Surgical  Re- 
gister, vol.  i.  1818:  the  first  example  of  the  arteria  inno- 
minata  being  tied.  C.  F.  Grdfe,  in  Journ.  der  Chirurgie. 
b.  iii.  1822,  and  b.  iv.  1823:  the  second  instance  of  it. 
Walther,  Ueber  Verhartung,  Blutschwamm,  Teleangiek- 
tasie  und  Aneurysmaper  Anastomosin,  in  Jour,  fur  Chir. 
b.  v.  John  Syne  Dorsey,  Elem.  of  Surgery,  Philadelphia, 
1823,  pi.  23.  p,  270.  Dr.  Maclachlan,  on  a Pulsating  Tu- 
mour of  the  Scalp,  in  Glasgow  Med.  Journ.  vol.  i.  p.  81. 
J.  Syme,  Case  of  Aneurismal  Condition  of  the  Posterior 
Auricular  and  Temporal  Arteries,  Edin.  Med.  Journ. 
No.  98.  G ibson’s  Institutes  and  Practice  of  Surgery,  vol.  ii. 
p.  101,  &c.  8vo.  Philadelphia,  1825.  Corvisart,  Des  Mai. 
du  Cceur.  J.  L.  Begin,  in  Diet,  de  Med.  et  de  Chir.  Prati- 
ques, t.  ii.  8vo.  Paris,  1829.  Laennec,  on  Diseases  of  the 
Chest,  transl.  by  Forbes,  ed.2.  1827.  Sir  A.  Cooper’s 
Lectures  on  the  Principles  and  Practice  of  Surgery,  ed. 
by  Tyrrell,  vol.  ii.  8vo.  Lond.  1825.  Thomas  Turner, 
oil  the  Arterial  System,  intended  to  illustrate  the  import- 
ance of  studying  the  Anastomoses  in  reference  to  the 
Rationale  of  the  New  Operation  for  Aneurisms,  and  the 
Surgical  Treatment  of  Hemorrhage,  Lond.  1826.  M.  J. 
Chelius,  Handb.  der.  Chir.  bd.  i.  Heidelb.  and  Leipz. 
1826.  J.  Wardrop,  on  Aneurism,  1828.  J.  G.  Guthrie, 
on  the  Diseases  and  Injuries  of  Arteries,  Svo.  Lond. 
1830.  Bertin,  Traitc  des  Maladies  du  Cceur  etdes  Gros. 
Vaisseaux.  Paris,  1824.  J.  Lisfranc,  Des  Diverses  Me- 
thodes,  et  des  Differens  Proccdes  pour  1’ Obliteration  des 
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Artdres  dans  le  Traitement.  des  Aneurismes,  8vo.  Paris, 
1834.  G.  Breschet,  Mem.  Chir.  sur  Differentes  Especes 
d’Aneurysmes,  avec  six  Planches,  4to.  Paris,  1834.  G. 
Andral , Precis  d’Anatomie  Pathologique,  t.ii.  p.  360. 8vo. 
Paris,  1829.  J.  Cruveilhier , Anatomie  Pathologique  du 
Corps  Humain,  t.  i.  fol.  Paris,  1829 — 35.  M.  Le  Baron 
Dupuytren,  Leqons  Orales  de  Clinique  Chir.  4 tomes.  8vo. 
Paris,  1832 — 34.  P.  J.  Manec,  Traite  Theorique,  et 
Pratique  de  la  Ligature  des  Arteres,  fol.  Paris,  1832. 
Dr.  Hope,  in  Cyclop,  of  Pract.  Med.  art.  “ Aorta,  Aneu- 
rism of.”  Geo.  Busk , in  Lond.  Med.  Gaz.  for  Feb.  1836, 
p.  851.  Lallemand,  Archiv.  Gen.  de  Med.  t.  viii.  serie  2. : 
This  vol.  contains  an  account  of  several  modes  of  opera- 
tion for  erectile  tumours,  Robert  Harrison,  Surgical  Ana- 
tomy of  the  Arteries,  2 vols.  12mo.  Dublin,  1824 — 25. 
A.  L.  M.  Velpeau , Traite  del* Anatomie  Chir.  Paris,  1825. 
L.  J.  Von  Bierkowski,  Anat.  Chir.  Abbildungen  nebst 
Beschreibung  der  Chir.  Operationen,  Berlin,  1826. 
Elias  Bi/jalsky,  Tabulae  Anat.omico-Chir.  Petropol.  1828. 

ANTHRAX  (av9pa%,  a burning  coal).  See 
Ca  reuncie. 

ANTIMONY.  Antimonial  medicines  are  pre- 
scribed in  a great  number  of  surgical  cases,  and  I 
ma}^  say  very  commonly  in  all,  where  it  is  desir- 
able to  promote  the  secretions  in  general,  and  those 
of  the  skin  and  bowels  in  particular.  Hence,  in 
the  treatment  of  phlegmonous  and  erysipelatous 
inflammation,  antimony,  especially  the  tartrate  of 
it,  or  tartarised  antimony,  is  a valuable  medicine. 
In  this  work,  there  is  no  occasion  to  notice  the  use- 
fulness of  tartarised  antimony  as  an  emetic.  In 
inflammations  of  the  brain  and  its  membranes,  the 
eye,  the  testicles,  and*  the  synovial  tissues,  sur- 
geons frequently  prescribe  it  with  great  advan- 
tage to  the  patient.  Rasori,  an  Italian  physician, 
used  to  order  it  in  very  large  doses,  as  a means  of 
keeping  down  inflammation  of  important  organs  ; 
and  the  success  of  this  treatment,  as  compared  with 
that  resulting  from  the  free  employment  of  the 
lancet,  has  excited  a great  deal  of  attention.  The 
disturbance  of  the  stomach,  which  was  at  first  se- 
vere, afterwards  generally  subsided,  and  that  organ 
seemed  to  bear  the  medicine  well.  In  this  coun- 
try, the  tartrate  of  antimony  is  sometimes  employed 
in  cases  of  dislocation,  where  the  muscles  make 
powerful  resistance  to  the  reduction  : here  it  is 
prescribed  in  small  doses,  repeated  every  five  or 
ten  minutes,  until  a good  deal  of  nausea  is  excited, 
or  the  patient  actually  vomits.  In  this  state  the 
patient  becomes  exceedingly  faint,  and  the  muscles 
no  longer  oppose  the  efforts  of  the  surgeon  to  re- 
duce the  dislocated  bone.  (See  Dislocation.) 
With  this  view,  half  a grain,  dissolved  in  distilled 
water  or  in  the  form  of  the  vinum  antim.  tart.,  may 
be  given  every  five  minutes,  till  the  desired  effect 
takes  place.  In  doses  of  one  sixth  or  one  fourth 
of  a grain,  joined  with  calomel  and  opium,  the  tar- 
trate of  antimony  operates  as  a diaphoretic,  and 
this  combination  is  useful  in  various  cases  of  in- 
flammation, which  are  within  the  province  of  sur- 
gery. Tartarised  antimony,  in  the  proportion  of 
3j  to  yj  of  lard,  makes  what  is  termed  the  antimo- 
nial ointment,  which,  where  it  is  desirable  to  keep 
up  counter-irritation  on  the  surface  of  the  body,  is 
rubbed  upon  the  part  in  the  quantity  of  about  a 
drachm,  and  for  a few  minutes  at  a time.  The  effect 
is  to  bring  out  pustules,  and  even  ulceration,  the 
degrees  of  which,  and  their  influence  on  the  com- 
plaint, are  to  determine  how  often  and  long  the 
antimonial  frictions  are  to  be  continued.  In  some 
cases,  these  excite  pustules  and  ulceration  in  distant 
parts ; a fact  deserving  to  be  particularly  remem- 
bered. 

Instead  of  the  pul  vis  antimonialis  (L.  P.)  the 
best  practitioners  now  usually  prescribe  either 
tartarised  antimony,  or  James’s  powder.  In  fact, 
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doubts  are  entertained  about  the  efficacy  of  the 
common  antimonial  powder.  Dr.  Elliotson  pre- 
scribed it  in  a dose  of  more  than  100  grains,  and  it 
seemed  to  have  no  effect.  This  inertness  of  the 
preparation  was  believed  by  Mr.  R.  Phillips  to 
depend  upon  its  being  a peroxide.  (S zz  Annals 
of  Philosophy  for  Oct.  1822  ; and  Pharmacol,  by 
Dr.  Paris,  p.  357.  vol.  ii.  ed.  5.  1822.^)  In  ge- 
neral, says  Dr.  A.  T.  Thomson,  it  displays  no 
influence  whatever  on  the  system.  Its  occasional 
activity  may  be  ascribed  to  the  oxide  being  acci- 
dentally in  the  state  of  a protoxide.  (See  Thom- 
son’s Elem.  of  Mat.  Med.  p.923.  ed.  2.)  Hence, 
when  antimonials  are  indicated  in  surgery,  for  the 
purpose  of  promoting  the  secretions  generally,  and 
of  the  skin  in  particular,  it  is  best  to  prescribe 
either  tartarised  antimony  or  James’s  powder. 
The  dose  of  the  latter  is  from  four  to  ten  grains ; 
and  it  may  be  combined  with  calomel,  or  opium, 
or  both,  according  to  the  indications  of  the  case. 

The  precipitated  sulphuret  of  antimony  is  only 
prescribed  as  an  ingredient  in  the  compound  calo- 
mel pill. 

The  muriate  of  antimony,  termed  butter  of  an- 
timony, from  its  consistence,  is  a powerful  caustic, 
more  frequently  employed  by  foreign  than  British 
surgeons,  who,  in  consequence  of  its  deliquescent 
character,  consider  it  an  inconvenient  application. 

ANTRUM,  Diseases  of.  The  diseases  to  which 
the  antrum,  or  maxillary  sinus,  is  liable,  com- 
mence either  in  its  mucous  lining,  the  bony  laminae 
of  which  it  is  composed,  or  the  fangs  of  the  teeth, 
which  form  projections  at  the  low'er  part  of  it.  Some 
times  the  mucous  membrane  inflames,  and,  becom- 
ing thickened,  closes  the  natural  opening,  by  which 
the  antrum  communicates  with  the  nasal  fossae, 
and  the  consequence  is  an  accumulation  of  mucus 
or  limpid  fluid  in  it.  On  other  occasions  a puru- 
lent fluid  is  secreted  ; or  a fluid  is  formed,  which 
concretes  into  small  masses,  and  has  the  cha- 
racters of  adipocire.  The  antrum  may  also  be 
the  seat  of  polypi,  sarcomatous  tumours  of  vari- 
ous descriptions,  erectile  tumours,  or  aneurism  by 
anastomosis,  and  scirrhous  swellings.  Then  its 
bony  parietes  may  be  softened,  more  or  less  ab- 
sorbed, or  carious,  or  affected  with  necrosis  or 
exostosis.  (See  Gensoul,  Sur  Quelques  Maladies, 
Graves  du  Sinus  Maxillaire,  fyc.  p.  2.  8vo.  Paris, 
1833.)  Sometimes  extraneous  bodies,  detached 
portions  of  bone,  a bullet,  and  even  insects,  may 
lodge  in  the  antrim,  and  cause,  for  many  years, 
very  afflicting  pains. 

Collection  of  Mucus. 

In  general,  this  disease,  which  is  not  very  com- 
mon, takes  place  unpreceded  by  any  causes  which 
are  at  all  manifest.  It  is  alleged  mostly  to  happen 
in  young  subjects  : of  three  patients  seen  by  Boyer, 
the  eldest  was  not  more  than  twenty.  ( Traite  des 
Mai.  Chir.  t.  vi.  p.  139.)  Sir  Benjamin  Brodie 
has  seen  only  two  cases  : one  patient  was  a lady, 
whose  age  is  not  specified ; the  other,  a boy. 
A collection  of  transparent  fluid  in  the  antrum 
is  undoubtedly  a much  rarer  occurrence  than  one 
of  pus.  (See  Brodie,.  in  London  Med.  Gaz.  for 
Dec.  1834.)  As  Mr.  Hunter  has  noticed,  whether 
the  obliteration  of  the  duct,  leading  to  the  nose,  be 
a cause  or  only  an  effect  of  the  disease,  is  not 
easily  determined  ; but  from  some  of  the  symp- 
toms, there  is  great  reason  to  suppose  it  an  at- 
tendant, “ If  it  be  a cause,  we  may  suppose  that 
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the  natural  mucus  of  this  cavity,  accumulating, 
irritates,  and  produces  inflammation  for  its  own 
exit,  in  the  same  manner  as  an  obstruction  to 
the  passage  of  the  tears  through  the  ductus  ad 
nasum  produces  an  abscess  of  the  lachrymal  sac.” 
(See  Hunters  Natural  Hist,  of  the  Teeth,  p.174. 
ed.  3.)  A most  interesting  example  of  the  effects 
of  the  lodgment  of  mucus  in  the  antrum,  is  that  re- 
corded by  Dubois : a boy,  between  seven  and  eight 
years  of  age,  was  observed  to  have  at  the  base  of 
the  ascending  process  of  the  upper  jaw-bone,  on 
the  left  side,  a small,  very  hard  tumour,  of  the 
size  of  a nut.  As  it  gave  no  pain,  and  did  not 
increase,  his  parents  gave  themselves  no  con- 
cern about  it.  When  he  was  about  sixteen,  how- 
ever, the  swelling  began  to  increase,  and  to  be 
somewhat  painful.  Before  he  was  eighteen,  its 
augmentation  was  so  considerable,  that  the  floor 
of  the  orbit  was  raised  up  by  it ; the  eye  thrust 
upwards,  and  nearly  closed  ; the  arch  of  the 
palate  pushed  down  in  the  form  of  a tumour; 
and  the  nostril  almost  effaced.  Below  the  orbit, 
the  cheek  made  a considerable  prominence ; while 
the  nose  was  thrown  towards  the  opposite  side  of 
the  face,  and  the  skin  at  the  upper  part  of  the 
tumour,  below  the  lower  eyelid,  was  of  a purple 
red  colour,  and  threatening  to  burst.  The  upper 
lip  was  drawn  upwards,  and  behind  it ; all  the 
gums  on  the  left  side  were  observed  to  project 
much  further  than  those  on  the  opposite  side  of 
the  face;  and,  at  this  point  alone,  the  thinness  of 
the  bony  parietes  of  the  antrum  was  perceptible. 
The  patient  spoke  and  breathed  with  great  diffi- 
culty ; he  slept  uneasily,  and  his  mastication  was 
painful.  The  case  was  at  first  supposed  by  Du- 
bois, Sabatier,  Peiletan,  and  Boyer,  to  be  a fun- 
gus of  the  antrum,  and  an  operation  was  consi- 
dered advisable.  In  proceeding  to  this  measure, 
the  first  thing,  which  attracted  the  notice  of  Du- 
bois, was  a sort  of  fluctuation  in  the  situation  of 
the  gum,  behind  the  upper  lip  ; a circumstance 
which  led  him  to  give  up  the  idea  of  the  case 
being  a fungus,  though  he  expected  that,  on  making 
an  opening,  merely  a small  quantity  of  ichorous 
matter  would  escape,  affording  no  kind  of  in- 
formation. In  this  place,  however,  he  deter- 
mined to  make  an  incision  along  the  alveolary 
process,  whereby  a large  quantity  of  a glutinous 
substance,  like  lymph,  or  what  is  found  in  cases 
of  ranula,  was  discharged.  A probe  was  now  in- 
troduced, with  which  Dubois  could  feel  a cavity 
equal  in  extent  to  the  forepart  of  the  tumour;  and 
in  moving  the  instrument  about,  with  the  view 
of  learning  whether  any  fungus  was  present,  it 
struck  against  a hard  substance,  which  felt  like  one 
of  the  incisor  teeth,  near  the  opening  that  had 
been  made.  Five  days  after  this  first  operation, 
Dubois  extracted  two  incisors  and  one  grinder, 
and  then  removed  the  corresponding  part  of  the 
alveolary  process.  As  the  hemorrhage  was  pro- 
fuse, the  wound  was  now  filled  with  dressings, 
which  in  two  days  came  away,  an^  enabled 
Dubois  to  see  with  facility  all  the  interior  of  the 
cavity.  At  its  upper  part,  he  perceived  a white 
speck,  which  he  supposed  was  pus  ; but,  on  touch- 
ing it  with  a probe,  it  turned  out  to  be  a tooth, 
which  was  then  extracted,  in  doing  which  some 
force  was  requisite.  The  rest  of  the  treatment 
merely  consisted  in  injecting  lotions  into  the  cavity, 
and  applying  common  dressings.  In  about  six 
weeks,  all  the  hollow  disappeared ; but  the  swell- 
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ing  of  the  cheek  and  palate,  and  the  displacement 
of  the  nose,  still  continued.  In  the  course  of  another 
year  and  a half,  however,  every  vestige  of  deform- 
ity was  entirely  removed.  ( Dubois , Bulletin  de  la 
Faculte  de  Med.  an.  13.  No.  8.) 

In  the  case  of  the  lady  attended  by  Sir  Ben- 
jamin Broclie,  there  was  no  distinct  fluctuation, 
but  a kind  of  crackling  sensation  communicated  to 
the  fingers,  like  what  would  be  felt  in  pressing 
upon  very  thin  horn,  or  parchment.  (Med.  Gaz. 
loc.  sit.) 

With  respect  to  the  treatment  of  collections  of 
mucus,  or  transparent  albuminous  fluid,  in  the 
antrum,  by  means  of  injections,  thrown  into  that 
cavity  through  the  natural  opening  in  it,  while 
the  head  is  inclined  to  the  opposite  side,  for  the 
purpose  of  facilitating  the  escape  of  the  collected 
fluid,  as  proposed  by  Jourdain  in  1765  (Mem. 
de  l’ Acad,  de  Chir.  t.  iv.  p.  357.),  I fully  agree 
with  Deschamps  and  Boyer,  that  the  method  is  a 
bad  one  ; because  long  before  the  disease  forms  an 
outward  swelling,  we  may  presume  that  the  na- 
tural communication  between  the  antrum  and  the 
nostril  is  closed,  and  will  not  readily  admit  of  a 
tube  being  introduced  into  it.  Some  plan,  more 
fraught  with  promptitude  and  efficiency,  is  here 
demanded.  Hence,  the  practice  of  opening  the 
tumour  in  an  eligible  place,  and  to  an  extent  suf- 
ficient for  the  discharge  of  the  mucus,  and  the  pre- 
vention of  another  accumulation,  is  what  all  sur- 
geons of  the  present  day  recommend.  ( Deschamps , 
Traite  des  Maladies  des  Fosses  Nassales,  et  de  leur 
Smus,  p.  231.  8vo.  Paris,  1804  ; Boyer,  Traite  des 
Mai.  Chir.  t.  vi.  p.  145.  8vo.  Paris,  1818.)  In- 
deed, that  J ourdain’s  proposal  was  attended  with  too 
much  difficulty  for  common  practice,  was  the  sen- 
tence long  ago  pronounced  upon  it  by  a committee 
of  the  Royal  Academy  of  Surgery  in  France.  If 
the  case  has  not  destroyed,  or  softened  the  front  or 
lower  portion  of  the  bony  texture  of  the  antrum, 
and  any  bad  tooth  is  situated  under  it,  this  should  be 
extracted,  and  a perforation  made  into  the  antrum 
through  the  bottom  of  the  socket.  This  aperture 
may  be  preserved  as  long  as  necessary,  by  the  in- 
troduction of  a piece  of  elastic  gum  catheter,  which 
is  to  be  fastened  to  the  adjacent  teeth,  and  through 
which  the  secretion  in  the  antrum  may  escape,  and 
lotions  be  injected.  (See  Deschamps,  Traite  des 
Mai.  des  Fosses  Nasales,  fyc.  p.  234.)  However, 
as  Hunter  remarks,  if  the  forepart  of  the  bone  has 
been  destroyed,  even  though  the  case  be  merely  a 
collection  of  mucus,  or  pus,  an  opening  may  be 
made  on  the  inside  of  the  lip  ; but,  from  a fear 
that  there  would  be  difficulty  in  maintaining  such 
an  aperture,  he  still  inclines  to  the  practice  of 
drawing  one  of  the  teeth.  ( Natural  History  of  the 
Teeth,  p.  176.  ed.  3.) 

In  general,  I believe  that  the  extraction  of  one 
of  the  molar  teeth  will  not  prove  very  applicable 
to  the  present  case ; first,  because  the  thick  albu- 
minous fluid  requires  a larger  opening  than  can  be 
thus  obtained : and  secondly,  because  when  the  sur- 
geon is  called  upon  to  perform  an  operation,  the 
bony  texture  of  the  antrum  is  already  very  thin, 
much  softened,  or  even  partially  absorbed  above 
or  behind  the  alveoli;  consequently,  as  soon  as 
the  surgeon  has  made  an  incision,  above  the  gum, 
or  in  the  part  of  the  swelling  presenting  itself  on 
the  roof  of  the  mouth,  he  finds  that  a probe  will 
immediately  enter  the  antrum.  All  that  he  has  to 
do,  therefore,  is  to  enlarge  this  opening  with  a 
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small  pair  of  bone-pliers,  or  a strong  kuife.  Mr. 
Hunter’s  apprehension  about  the  difficulty  of 
maintaining  the  opening,  and  of  the  likelihood  of 
a return  of  the  accumulation,  does  not  appear  to  be 
confirmed  by  what  happened  in  the  cases  under 
Dubois  and  Sir  Benjamin  Brodie.  The  latter 
informs  us,  that,  “ after  dissecting  the  membrane 
of  the  cheek  from  the  jaw,  I took  a curved 
scalpel,  bent  laterally,  witlx  a strong  sharp  point, 
and  introduced  the  point  into  what  seemed  the  thin 
bony  parietes,  or  boundary  of  the  tumour.  Im- 
mediately there  escaped  a large  quantity  of  trans- 
parent fluid,  like  very  thin  mucus,  something  like 
what  we  find  in  cases  of  ranula.  I then  intro- 
duced a probe  into  the  cavity  of  the  antrum,  and 
found  that  it  might  be  passed  in  any  direction. 
There  was  neither  tumour  nor  dead  bone  in  it ; 
and  the  cavity  seemed  to  be  in  a natural  state,  ex- 
cept that  it  was  enormously  dilated.  I next  en- 
larged the  opening,  cutting  out  a circular  portion 
of  thin  bony  shell,  formed  by  the  expanded  pa- 
rietes of  the  antrum.  After  the  operation,  the 
tumour  subsided,  and,  in  a few  weeks,  the  cheek 
was  not  larger  than  the  other.  The  aperture 
made  by  the  scalpel  has  continued  pervious  to 
this  day,  though  it  is  ten  years  since  I performed 
the  operation.  The  lady  wears  a plug,  which  she 
takes  out  night  and  morning,  and  with  her  own 
hand  introduces  the  point  of  a syringe,  and  washes 
out  the  antrum.”  (See  Lond.  Med.  Gaz.  for  Dec. 
1834.) 

Abscesses  of  the  Antrum. 

Abscesses  are  far  more  common  than  collec- 
tions of  mucus.  Violent  blows  on  the  cheek,  in- 
flammatory affections  of  the  adjacent  parts,  and 
especially  of  the  pituitary  membrane  lining  the 
nostrils,  exposure  to  cold  and  damp,  and,  above 
all  things,  bad  teeth,  may  bring  on  suppuration 
within  the  antrum.  The  first  symptom  is  pain, 
often  imagined  to  be  toothach,  particularly  if  there 
should  be  a carious  tooth  in  this  part  of  the  jaw. 
Such  pain,  however,  extends  more  into  the  nose, 
than  that  usually  does  which  arises  from  a de- 
cayed tooth  ; and  affects  the  eye,  orbit,  and  frontal 
sinuses.  (See  Hunter  on  the  Teeth,  p.  175.  ed.  3.) 
But  these  symptoms  are  insufficient  to  characterise 
the  disease,  the  nature  of  which  is  not  unequi- 
vocally evinced  till  a much  later  period.  Sir 
Benjamin  Brodie  adverts  to  inflammation  of  the 
antrum,  independent  of  local  causes ; a case  more 
obscure  than  when  some  manifest  local  cause  of  ir- 
ritation is  present.  In  one  such  example,  he  was  led 
to  make  a perforation  above  the  second  molaris,  but 
no  pus  escaped.  The  patient  was  relieved  by  taking 
two  grains  of  calomel  and  half  a grain  of  extract 
of  opium  three  times  a day  till  the  gums  had  be- 
come rather  sore.  ( Brodie,  in  Lond.  Med.  Gaz.  for 
Dec.  1834.)  An  inflammation  of  the  antrum,  tend- 
ing to  suppuration,  is  generally  of  longer  duration 
than  one  entirely  dependent  on  a caries  of  a tooth. 
There  is  a constant  dull  pain  in  the  cheek, with  fre- 
quent paroxysms  of  lancinating  torture,  and  a great 
deal  more  sympathetic  febrile  disturbance  than  at- 
tends toothach  ; and  the  violence  of  the  suffering 
increases  more  and  more,  until,  at  last,  a hard 
tumour  is  perceptible  below  the  cheek-bone.  By 
degrees  the  swelling  extends  over  the  whole  cheek  ; 
but  it  afterwards  rises  to  a point,  and  forms  a cir- 
cumscribed hardness,  perceptible  above  the  back 


grinders.  This  symptom  is  accompanied  with 
oedema,  redness,  and  sometimes  with  suppuration 
of  the  external  parts.  In  some  instances,  when 
there  is  an  outward  abscess,  the  matter  has  made 
its  way  into  that  situation  through  the  bone,  and 
there  is  consequently  a communication  between 
both  collections  of  matter. 

The  circumscribed  elevation  of  the  tumour, 
above  the  molares,  does  not,  however,  occur  in 
all  cases ; for  sometimes  the  matter  makes  its  way 
towards  the  palate,  causing  the  bones  of  this  part 
to  swell,  and,  at  length,  bringing  them  into  the 
state  of  caries,  or  necrosis,  unless  timely  assistance 
be  given.  In  some  other  cases,  the  matter  escapes 
between  the  fangs  and  sockets  of  the  teeth,  and 
causes  a soft  prominent  swelling  in  the  gums. 
Lastly,  there  are  certain  examples,  in  which  the 
matter  passes  into  the  nostril  of  the  same  side, 
when  -the  patient  is  lying  with  his  head  on  the 
opposite  one.  If  this  mode  of  evacuation  should 
be  frequently  repeated,  it  affords  relief,  and  pre- 
vents the  tumour  both  from  pointing  externally, 
and  bursting,  as  it  would  do  if  the  purulent  matter 
could  find  no  other  outlet.  But  this  evacuation*of 
pus  from  the  nostril  is  not  so  common  as  might 
be  expected  ; for,  according  to  Mr.  Hunter,  the 
opening  between  the  antrum  and  cavity  of  the  nose 
is  generally  stopped  up.  He  even  seems  inclined 
to  think,  as  I have  already  observed,  that  the 
disease  may  sometimes  be  occasioned  by  the  im- 
pervious state  of  this  opening,  in  consequence  of 
which  the  natural  mucus  of  the  antrum  collects  in 
such  quantity,  as  to  irritate  and  inflame  the  mem- 
brane with  which  it  is  in  contact,  just  as  an  obstruc- 
tion in  the  ductus  nasalis  hinders  the  passage  of  the 
tears  into  the  nose,  and  causes  an  abscess  in  the 
lachrymal  sac.  This  is  a point,  however,  on  which 
even  Mr.  Hunter  would  not  venture  to  speak  with 
certainty;  for  it  is  by  no  means  impossible,  that 
the  impervious  state  of  the  opening  is  rather  an 
effect,  than  the  cause,  of  the  disease,  since  inflam- 
mation in  the  antrum  is  often  manifestly  produced 
by  causes  of  a different  kind,  and  the  opening  in 
question  is  not  invariably  closed. 

Sir  Benjamin  Brodie  concurs  with  other  sur- 
geons in  believing  that  inflammation  of  the  antrum 
is  mostly  dependent  on  local  causes,  and  more 
commonly  upon  the  irritation  of  a bad  tooth  than 
any  other  circumstance.  This  gives  rise  to  inflam- 
mation at  the  bottom  of  the  alveolus.  Here  matter 
forms ; and  not  always  being  able  to  escape  between 
the  fang  and  the  socket,  destroys  the  periosteum 
lining  the  latter  part.,  causes  absorption  of  the  bone, 
and  the  inflammation  is  propagated  to  the  lining 
of  the  antrum.  In  many  instances,  the  case  be- 
comes complicated  with  dead  as  well  as  carious 
bone.  (See  Brodie,  in  Lond.  Med.  Gaz.  for  Dec. 
1834.) 

In  the  early  stage  of  these  cases,  leeches,  fo- 
mentations, calomel,  opium,  and  saline  purgatives 
may  be  employed  for  the  purpose  of  reducing  the 
inflammation,  and  preventing  its  advance  to  sup- 
puration. But,  when  an  abscess  has  formed,  and 
the  matter  is  confined  in  the  antrum,  the  indications 
dictate  other  treatment.  The  matter  should  be  dis- 
charged, and  any  source  of  local  irritation,  which 
is  discoverable,  removed. 

Abscesses  in  the  antrum  require  a free  outlet ; 
and,  if  the  surgeon  neglects  to  procure  it,  nature 
herself  ultimately  does  what  is  requisite ; but  not  till 
the  patient’s  agony  has  been  greatly  prolonged,  and 
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the  disease  has  extended  further  than  it  ought  to  have 
been  allowed.  At  length,  however,  the  pus  makes 
its  appearance,  either  towards  the  orbit,  the  alveoli, 
the  palate,  or,  as  is  mostly  the  case,  towards  the 
cheek.  The  matter  having  thus  made  its  escape 
from  the  antrum,  bursts  through  the  soft  parts,  and 
the  disease  now  becomes  fistulous. 

In  all  cases,  whether  the  pus  be  simply  confined 
in  the  antrum,  or  whether  the  case  be  conjoined 
with  a necrosis,  or  caries,  the  principal  indication  is 
to  discharge  the  matter. 

The  ancients  seem  to  have  known  very  little 
about  the  treatment  of  diseases  of  the  antrum. 
Drake,  an  English  anatomist,  is  reputed  to  be  the 
first  proposer  of  a plan  for  curing  abscesses  of  this 
cavity.  ( Anthropologia  Nova.  Londini.  1727.) 
However,  Meibomius  was  much  earlier  in  pro- 
posing, with  the  same  intention,  the  extraction  of 
one  or  more  of  the  teeth,  in  order  that  the  purulent 
matter  might  escape  through  the  sockets. 

Drake,  and,  perhaps,  before  him,  Cowper, 
aware  that  the  fangs  of  the  teeth  did  not  reach 
completely  into  the  antrum,  proposed  making  a 
perforation  through  the  socket  into  that  cavity,  for 
the  purpose  of  letting  out  the  matter,  and  injecting 
such  fluids  as  were  judged  proper. 

In  the  treatment  of  abscesses  of  the  antrum,  the 
extraction  of  one  or  more  teeth,  and  the  peTfora- 
tion  of  the  alveoli,  being  generally  essential  steps, 
the  first  question  is,  what  tooth  ought  to  be  taken 
out.  In  general,  caries,  or  even  a mere  continual 
aching  of  any  particular  tooth,  ought  to  decide 
the  choice.  But,  if  all  the  teeth  should  be  sound, 
which  is  not  often  the  case,  writers  direct  us  to  tap 
each  of  them  gently,  and  to  extract  that  which 
gives  most  pain  on  this  being  done.  When  no 
information  can  be  thus  obtained,  other  circum- 
stances ought  to  guide  us.  All  the  grinding  teeth, 
except  the  first,  correspond  with  the  antrum. 
They  even  sometimes  extend  into  this  cavity,  the 
fangs  being  then  only  covered  by  the  pituitary 
membrane  ; and  the  bony  lamella,  which  separates 
the  antrum  from  the  alveoli,  is  always  very  thin 
towards  the  back  part  of  the  upper  jaw.  Hence, 
when  the  choice  is  in  our  power,  it  is  best  to  ex- 
tract the  third  or  fourth  grinder,  as,  in  this  situ- 
ation, the  alveoli  can  be  more  easily  perforated. 
Though,  in  general,  the  first  grinder  and  canine 
tooth  do  not  communicate  with  the  antrum,  their 
fangs  approach  the  side  of  it,  and  from  their  socket 
an  opening  may  readily  be  extended  into  that 
cavity. 

When  one  or  more  teeth  are  carious,  they 
should  be  removed,  because  they  are  both  useless 
and  hurtful.  The  matter  frequently  makes  its 
escape,  as  soon  as  a tooth  is  extracted,  in  con- 
sequence of  the  fang  having  extended  into  the 
antrum,  or  rather  in  consequence  of  its  bringing 
away  with  it  a piece  of  the  thin  partition  between 
it  and  the  sinus  ; or  the  discharge  may  follow 
from  the  partition  itself  being  carious.  If  the 
opening,  thus  produced,  be  sufficiently  large  to 
allow  the  matter  to  escape,  the  operation  is  already 
completed.  But,  as  it  can  easily  be  enlarged,  it 
ought  always  to  be  so  when  there  is  the  least  sus- 
picion of  its  being  too  small.  However,  when  no 
pus  makes  its  appearance  after  a tooth  is  extracted, 
the  antrum  must  be  opened  hy  introducing  a 
pointed  instrument  in  the  direction  of  the  alveoli. 
For  this  purpose  a trocar,  an  awl,  or  a gimlet, 
may  be  employed. 
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Sir  Benjamin  Brodie  prefers  an  instrument, 
formed  like  a common  hydrocele  trocar,  but  a 
little  larger,  and  of  course  without  a cannula.  “ It 
should  not  be  made  of  the  best  steel  ; for  (says 
he)  I once  used  a common  trocar,  made  of  steel, 
and  it  broke  while  I was  performing  the  operation. 
In  this  case,  I extracted  the  broken  portion  very 
easily  ; but  such  an  accident  might  occur,  and 
great  difficulty  be  experienced  in  extracting  the 
point  of  the  instrument.  When  the  bottom  of  the 
alveolus  is  broken  down,  the  matter  will  readily 
escape  from  the  antrum,  and  you  may  introduce 
a probe,  and  explore  the  cavity,  so  as  to  ascertain 
whether  there  be  in  it  any  dead  bone,  or  not. 
Sometimes  there  is  a piece  of  dead  bone  at  the 
bottom  of  the  alveolus,  and  then  you  have  only  to 
wait  patiently  till  an  opportunity  occurs  for  its 
removal.  At  other  times,  you  will  feel  the  dead 
bone,  after  the  probe  has  entered  the  antrum,  and 
the  opening  already  made  may  not  be  sufficient 
for  its  extraction.  Under  these  last  circumstances, 
the  opening  must  either  be  enlarged,  or  another 
made  in  a different  place.”  ( Brodie , in  Loud. 
Med.  Gaz.for  Dec.  1834.) 

The  patient  should  sit  on  the  ground,  in  a 
strong  light,  resting  his  head  on  the  surgeon’s 
knee,  who  is  to  sit  behind  him.  Immediately  the 
instrument  has  reached  the  cavity,  it  is  to  be 
withdrawn.  Its  entrance  into  the  antrum  is  easily 
known  by  the  cessation  of  resistance.  After  the 
matter  is  discharged,  surgeons  advise  the  opening 
to  be  closed  with  a wooden  stopper,  in  order  to 
prevent  the  entrance  of  extraneous  substances. 

The  stopper  is  to  be  taken  out,  two  or  three 
times  a day,  to  allow  the  pus  to  escape.  If  there 
be  no  dead  bone  present,  this  plan  soon  disposes 
the  parts  affected  to  discontinue  the  suppuration, 
and  resume  their  natural  state.  The  cure  may 
often  be  accelerated  by  employing  injections  of 
weak  brandy  and  water,  lime-water,  or  a solution 
of  the  sulphate  of  zinc.  Two  or  three  days  after 
an  opening  has  been  made  into  the  antrum,  Sir 
Benjamin  Brodie  begins  to  wash  out  the  cavity, 
once  or  twice  daily,  with  tepid  water,  injected  by 
means  of  a syringe  with  a slightly  curved  pipe.  The 
water  injected  will  now  generally  pass  into  the 
nostril,  and  the  cavity  can  be  very  completely 
washedout.  If thewaterdoesnotpassoutof thenose, 
it  shows  that  the  natural  opening  between  the  two 
turbinated  bones  is  blocked  up.  ( Brodie , Op.  cit.) 

Some  surgeons  prefer  a piece  of  bougie,  or  of 
elastic  gum  catheter,  instead  of  the  wooden  stopper. 
The  examples  on  record,  where  the  extraction  of 
a tooth,  and  the  perforation  of  the  bottom  of  the 
antrum,  were  the  means  of  curing  abscesses  of 
that  cavity,  are  very  numerous.  (See  Farmer’s 
Select  Cases , No.ix.  ; Gooch’s  Cases,  p.  63.,  new 
ed. ; Palfyn,  Anatomie,  &)C. ; Brodie,  Op.  cit.) 

When  the  bones  are  diseased,  the  simple  perfo- 
ration will  not  accomplish  a cure.  A probe  will 
generally  detect  caries  or  necrosis.  The  fetid 
smell,  and  ichorous  appearance  of  the  discharge, 
will  also  leave  little  doubt  that  the  bones  are 
diseased. 

When  there  are  loose  pieces  of  dead  bone,  or 
other  foreign  bodies,  to  be  extracted,  it  may  be 
requisite  to  make  a larger  opening  in  the  antrum 
than  can  be  obtained  through  the  socket  of  a tooth. 
Instances  also  occur  where  patients  have  lost  all 
the  grinding  teeth,  and  the  sockets  are  quite  oblite- 
rated, so  that  a perforation  from  below  cannot  be 
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effected.  Some  practitioners  object  to  sacrificing 
a sound  tooth.  In  these  circumstances,  a perfo- 
ration in  the  antrum  may  be  made  above  the 
alveolary  processes;  as  first  suggested  by  La- 
morier.  It  consists  in  making  a transvei’se  incision, 
below  the  malar  process,  and  above  the  root  of 
the  third  grinder.  Thus  the  gum  and  periosteum 
are  divided,  and  the  bone  exposed.  A perforating 
instrument  is  to  be  conveyed  into  the  middle  of 
this  incision,  and  the  opening  in  the  antrum  made 
of  the  requisite  size  with  the  small  pair  of  cut- 
ting pliers,  or  other  convenient  instrument.  In 
this  way  an  opening  can  be  more  conveniently 
made  than  with  a trephine.  The  following  way 
of  making  the  opening  is  recommended  by  Sir 
B.  Brodie : “ Raise  up  the  cheek,  so  as  to  expose 
the  membrane  covering  the  gum  on  the  side  of 
the  face,  and,  with  a scalpel,  make  a transverse 
incision  down  to  the  bone.  In  one  case  (says 
he),  I did  otherwise,  thinking  the  division  of  the 
membrane,  as  a separate  part  of  the  operation, 
was  unnecessary  ; but,  the  consequence  was,  that 
the  blood  escaped  into  the  cellular  membrane  un- 
derneath, and  there  was  an  immense  ecchymosis, 
rendering  the  rest  of  the  operation  very  difficult. 
Then  perforate  the  thick  plate  of  bone,  as  nearly 
as  possible  to  what  you  suppose  to  have  been  the 
original  seat  of  the  disease.”  The  best  instrument 
for  this  purpose,  according  to  Sir  Benjamin  Brodie, 
is  a pair  of  sharp-pointed  strong  scissors.  “ Ap- 
ply them  to  the  bone  in  their  closed  state,  using 
them  as  a chisel,  and  they  will  easily  penetrate  it, 
and  go  into  the  antrum.  With  these  the  bone  may 
be  broken  away  to  the  requisite  extent.”  (See 
Mem.  de  l’ Acad,  de  Chir.  t.iv.  p.351.;  Gooch's  Obs., 
Append,  p.  1 38.)  Some  examples  occur,  where  it 
is  absolutely  necessary  to  expose  a great  part  of  the 
surface  of  the  bone,  and  to  cut  away  the  dead 
pieces  which  are  wedged,  as  it  were,  in  the  living 
ones.  In  general,  however,  it  is  prudent  to  wait 
till  the  dead  bone  is  loose  ; and,  in  the  meanwhile, 
to  restrict  our  interference  to  preventing  the  lodg- 
ment of  matter,  and  maintaining  cleanliness. 

Tumours  of  the  Antrum. 

Ruysch,  Bordenave,  Desault,  Abernethy,  Wein- 
hold,  Gensoul,  Liston,  Regnoli,  Guthrie,  and  others, 
have  recorded  examples  of  various  kinds  of  tu- 
mours affecting  the  antrum.  Surgical  writers  de- 
scribe polypi  of  the  antrum  ; and  as  growths  of  this 
kind  have  their  origin  from  parts  invested  by 
mucous  membranes,  it  is  natural  to  expect  that 
the  antrum  would  occasionally  be  the  situation  of 
them.  Yet,  the  disease  must  here  be  very  rare; 
and  Sir  Benjamin  Brodie  even  regards  the  history 
and  treatment  of  polypi  of  the  antrum  as  altogether 
hypothetical;  and  he  adds,  “ No  polypus,  I be- 
lieve, ever  existed  in  the  antrum,  around  which  a 
surgeon  could  put  a ligature  ; and  I never  heard 
of  the  operation  being  performed.”  (See  Load. 
Med.  Gaz.for  Dec.  1 834,  p.  850.)  In  no  hospital, 
either  civil  or  military,  have  I had  an  opportunity 
of  seeing  a polypus  of  the  antrum  ; neither  has  any 
case  presented  itself  to  me  out  of  an  hospital.  I 
join  Sir  Benjamin  Brodie,  therefore,  in  believing 
the  disease  to  be  exceedingly  rare.  There  are, 
however,  some  good  authorities  in  confirmation  of 
the  fact  that  polypi  do  sometimes  grow  in  the 
antrum.  ( Eichhor?i , Chelius , &c.)  Certain  other 
tumours,  originating  within  the  antrum,  are  far 
more  common;  some  of  which  are  of  a fibrous, 


sarcomatous,  or  osteo-sarcomatous  character,  free 
from  malignancy  ; while  the  others  are  of  a malig- 
nant cancerous  kind,  partaking  of  the  nature  of 
medullary  tumours,  or  of  carcinoma,  and  some- 
times of  both  these  formidable  diseases  toge- 
ther. Malignant  tumours  are  attached  to  the 
mucous  membrane,  and  fill  up  the  cavity.  At 
first  the  patient  has  but  little  pain,  and  the  ex- 
istence of  the  disease  is  scarcely  indicated  by  any 
particular  symptoms.  But  as  the  disease  advances, 
things  are  different.  The  tumour,  growing  larger, 
presses  upon  the  inner  surface  of  the  antrum,  and 
causes  its  bony  parieties  to  become  dilated.  By 
degrees,  it  forms  a projection  in  the  cheek.  After 
a time,  there  is  another  projection  in  the  bony 
palate.  Then  another  projection  occurs  at  the 
inferior  part  of  the  orbit ; and  there  is  still  another 
blocking  up  the  nostril.  From  the  pressure  of  the 
tumour,  the  osseous  texture  of  the  antrum  is  ab- 
sorbed ; the  alveoli  are  destroyed  ; and  the  teeth 
are  loosened,  or  drop  out.  At  length,  the  morbid 
growth  either  makes  its  way  into  the  orbit,  dis- 
placing the  eye,  and  then  passes  through  the 
orbitar  plate  of  the  frontal  bone  into  the  skull,  and 
proves  fatal , or  else  it  protrudes  through  the  front, 
or  lower  part  of  the  antrum  : in  either  of  which  last 
situations  it  presents  a large  fetid,  bleeding  mass, 
bringing  the  patient  to  his  doom  with  equal  cer- 
tainty. In  the  Museum  of  London  University 
College,  are  three  specimens  of  malignant  disease 
of  the  antrum  ; in  two,  the  swelling  made  its  way 
from  the  antrum  to  the  brain ; in  the  third,  which 
was  taken  from  an  elderly  woman,  a patient  of 
mine,  who  died  in  the  North  London  Hospital,  the 
medullary  "and  scirrhous  mass,  after  entering  the 
orbit,  and  displacing  the  eye,  caused  ulceration 
and  sloughing  of  the  cheek,  and  a protrusion  of 
some  of  the  tumour  in  this  direction.  The  woman, 
who  had  suffered  indescribable  agony  from  the 
pressure  of  the  tumour,  as  it  continued  to  enlarge, 
was  at  length  worn  out  by  the  discharge,  irritation, 
and  repeated  bleedings  from  the  disease.  I re- 
member a boy  in  St.  Bartholomew’s  Hospital,  many 
years  ago,  in  whom  a medullary  tumour,  beginning 
in  the  antrum,  made  its  way  through  the  orbitar 
plate  of  the  frontal  bone  and  cribriform  plate  of 
the  ethmoid  into  the  cranium.  He  was  only  coma- 
tose about  forty-eight  hours  before  he  died,  though 
the  portion  of  the  swelling  projecting  into  the 
cranium,  and  causing  a corresponding  depression 
in  the  anterior  lobes  of  the  brain,  was  equal  in  size 
to  a small  orange. 

The  indolence  of  any  ordinary  fleshy  tumour  in 
the  antrum,  while  in  an  incipient  state,  certainly 
tends  to  conceal  its  existence  ; but  such  a disease 
rarely  exists  a long  while  without  being  accom- 
panied with  some  affection  of  the  neighbouring 
parts  ; and  hence  its  presence  may  generally  be 
ascertained  before  it  has  attained  such  a size  as  to 
have  altered  in  a serious  degree  the  natural  shape 
of  the  antrum.  This  information  maybe  acquired, 
by  examining  whether  any  of  the  teeth  have  be- 
come loose,  or  have  spontaneously  fallen  out ; 
whether  the  alveolary  processes  are  sound,  and 
whether  there  are  any  fungous  excrescences  making 
their  appearance  at  the  sockets  ; whether  there  is 
any  habitual  bleeding  from  one  side  of  the  nose, 
any  sarcomatous  tumour  at  the  side  of  the  nostril, 
or  towards  the  great  angle  of  the  eye.  When  the 
swelling,  however,  has  attained  a certain  size, 
the  bony  parietes  of  the  antrum  are  dilated,  and 
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ati  extraordinary  swelling  of  the  cheek  takes 
place. 

A swelling  of  the  parietes  of  the  antrum,  in  con- 
sequence of  an  abscess,  or  a sarcomatous  tumour 
in  its  cavity,  may  lead  us  to  suppose  the  case  an 
enlargement  of  the  bones,  or  an  exostosis.  The 
symptoms  of  the  two  first  affections  have  been 
already  detailed.  One  sign  of  an  exostosis,  be- 
sides the  absence  of  the  symptoms  characterizing 
an  abscess  or  a tumour  in  the  antrum,  is  the  thick- 
ened parietes  of  this  cavity  forming  a solid  resist- 
ance ; whereas,  in  cases  of  mere  expansion,  the 
dimensions  of  the  surface  of  the  bone  being  in- 
creased, while  its  substance  is  rendered  propor- 
tionally thinner,  the  tumour  is  softer  and  more 
yielding. 

When  such  an  exostosis  depends  upon  a par- 
ticular constitutional  cause,  and  especially  upon 
one  of  a venereal  nature,  it  must  be  attacked  by 
remedies  suited  to  this  affection.  But  when  the 
disease  resists  internal  remedies,  and  its  magnitude 
is  likely  to  produce  an  aggravation  of  the  case,  a 
portion  of  the  bone  may  be  removed  with  a tre- 
phine, or  other  cutting  instrument. 

Mr.  B.  Bell  has  described,  as  a kind  of  exostosis 
of  the  upper  jaw,  a swelling  which,  from  its  history, 

I presume  was  really  a medullary  tumour.  In 
fact,  it  was  attended  with  such  suppleness  and 
elasticity  of  the  bone,  that  it  yielded  to  the  pressure 
of  the  fingers,  and  immediately  resumed  its  former 
plumpness,  when  the  pressure  was  discontinued. 
When  the  bone  was  cut,  it  was  found  to  be  as  soft  as 
cartilage,  and,  in  an  advanced  stage  of  the  disease, 
its  consistence  was  almost  gelatinous.  The  swelling 
increased  gradually,  and  extended  equally  over  the 
whole  cheek,  without  becoming  prominent  at  any 
particular  point,  or  only  so  in  the  latter  periods  of 
the  malady,  when  the  soft  parts  inflamed,  and  be- 
came affected.  The  complaint  is  described  as 
totally  incurable.  Cutting  and  trephining  the  tu- 
mour, as  recommended  in  other  cases  of  exostosis, 
only  aggravate  the  patient’s  unhappy  condition. 

I have  no  doubt  that  the  case  here  depicted  was 
not  an  exostosis,  but  a medullary  tumour. 

Mr.  Abernethy  published  an  account  of  a very 
singular  disease  of  the  antrum.  The  patient,  who 
was  thirty-four  years  of  age  when  the  account  was 
written,  perceived,  when  about  ten  years  old,  a 
small  tumour  on  his  left  cheek,  which  gradually 
attained  the  size  of  a walnut,  and  then  remained 
for  some  time  stationary.  About  a year  after- 
wards, the  tumour  having  again  enlarged,  a caustic 
was  applied  to  the  integuments,  so  as  to  expose 
the  bone.  The  actual  cautery  was  next  applied, 
and  an  opening  thus  made  into  the  antrum.  After 
the  exfoliation,  the  antrum  became  filled  with  a 
fungus,  which  rose  out  upon  the  cheek,  and  could 
not  be  restrained  by  any  applications.  Part  of 
the  fungus  also  made  its  way  into  the  mouth, 
through  the  socket  of  the  second  tricuspid  tooth, 
the  other  teeth  remaining  natural.  The  disease 
continued  in  this  state  nine  years,  occasionally 
bleeding  in  an  alarming  way.  When  the  patient 
was  in  his  twentieth  year,  the  whole  fungus 
sloughed  away  during  a fever,  and  never  returned. 
After  this,  the  sides  of  the  aperture  in  the  bone 
began  to  grow  outwards,  forming  an  exostosis, 
which  rapidly  attained  a great  magnitude.  A 
small  exostosis  took  place  in  the  mouth,  but  be- 
came no  larger  than  a horsebean.  The  exostosis 
of  the  maxillary  bone  was  of  an  irregular  figure, 


205 

and  projected  from  the  whole  circumference  of  the 
aperture  a great  way  directly  forward.  Mr.  Aber- 
nethy compared  its  appearance,  when  he  was 
writing,  with  that  of  a large  tea-cup  fastened  upon 
the  face,  the  bottom  of  which  may  be  supposed  to 
communicate  with  the  antrum.  The  diameter  of 
the  cup,  formed  by  the  circular  edge  of  the  bone, 
was  three  inches  and  a half;  the  depth  two  inches 
and  seven  eighths.  The  general  height  of  the 
sides  of  the  exostosis,  from  the  basis  of  the  face, 
was  two  inches  ; its  walls  were  not  thick,  and  ter- 
minated in  a thin  circular  edge.  The  integuments, 
as  they  approached  this  edge,  became  thinner,  and 
they  extended  over  it  into  the  cavity.  The  exos- 
tosis now  reached  to  the  nose  in  front,  and  to  the 
masseter  muscle  behind  ; above  it  included  the 
very  ridge  of  the  orbit,  and  below  it  grew  from 
the  edge  of  the  alveolary  process.  A line,  that 
would  have  separated  the  diseased  from  the  sound 
bone,  would  have  included  the  orbit  and  nose,  and 
indeed  one  half  of  the  face.  Mr.  Abernethy  saw 
no  means  of  affording  the  man  relief.  (Trans, 
of  a Society  for  the  Improvement  of  Med.  and  Chir. 
Knowledge , vol.  ii.)  See  also  a case  related  by 
Harrison.  (New  Lond.  Med.  Journ.  vol.i.  p.  1.) 

In  a case  of  fungus,  which  had  distended  the 
antrum,  hindered  the  tears  from  passing  down  into 
the  nose,  raised  the  lower  part  of  the  orbit,  caused 
a protrusion  of  the  eye,  made  two  of  the  grinding 
teeth  fall  out,  and  occasioned  a carious  opening  in 
the  front  of  the  antrum,  through  which  opening  a 
piece  of  the  fungus  projected,  Desault  operated  as 
follows  : — The  cheek  was  first  detached  from  the 
osmaxillare,  by  dividing  the  internal  membrane  of 
the  mouth  at  the  place  where  it  is  reflected  over 
this  bone.  Thus  the  outer  surface  of  the  bone  was 
denuded  of  all  the  soft  parts.  A sharp  perforating- 
instrument  was  applied  to  the  middle  of  this  sur- 
face, and  an  opening  made  more  forward  than  the 
one  already  existing.  The  plate  of  bone  situated 
between  the  two  apertures  was  removed  with  a 
little  falciform  knife,  which,  being  directed  from 
behind  forward,  made  the  division  without  diffi- 
culty. The  opening  thus  obtained  being  insuffi- 
cient, Desault  endeavoured  to  enlarge  it  below,  by 
sacrificing  the  alveolary  process.  This  he  endea- 
voured to  accomplish  with  the  same  instrument; 
but  finding  the  resistance  too  great,  he  had  recourse 
to  a gouge  and  mallet.  A considerable  piece  of 
the  alveolary  arch  was  thus  detached,  without  any 
previous  extraction  of  the  corresponding  teeth,  three 
of  which  were  removed  by  the  same  stroke.  In 
this  manner  an  opening  was  procured  in  the  ex- 
ternal and  inferior  part  of  the  antrum,  large 
enough  to  admit  a walnut.  Through  this  aperture 
a considerable  part  of  the  tumour  was  cut  away 
with  a knife,  curved  sideways,  and  fixed  in  its 
handle.  A most  profuse  hemorrhage  took  place, 
but  Desault,  unalarmed,  held  a compress  in  the 
antrum  for  a short  time  ; this  being  removed,  the 
! actual  cautery  was  repeatedly  applied  to  the  rest 
of  the  fungus,  and  the  cavity  was  filled  with 
charpie  dipped  in  powdered  colophony. 

On  the  eighteenth  day,  the  swelling  was  evi- 
dently diminished,  the  eye  less  prominent,  and  the 
epiphora  less  visible.  But,  at.  this  period,  a por- 
tion of  fungus  made  its  appearance  again.  This 
was  almost  entirely  destroyed  by  two  applications 
of  the  actual  cautery.  It  appeared  again,  how- 
ever, on  the  twenty-fifth  day,  and  required  a third 
and  last  recourse  to  the  cautery.  From  this  time, 
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the  progress  of  the  cure  went  on  rapidly.  Instead 
of  fungous  excrescences,  healthy  granulations  were 
now  formed  in  the  bottom  of  the  sinus.  The  pa- 
rietes  of  the  antrum  gradually  approaching  each 
other,  the  large  opening,  made  in  the  operation, 
was  reduced  to  a small  aperture,  hardly  capable 
of  admitting  a probe.  Even  this  little  opening 
closed  in  the  fourth  month,  at  which  time  no 
vestiges  of  the  disease  remained,  except  the  loss  of 
teeth,  and  a very  obvious  depression  just  where 
they  were  situated.  ( CEuvres  Chir.  de  Desault, 
par  Bichat,  t.  ii.;  and  Parisian  Chir,  Journ.  vols.  i. 
and  ii.)  See  other  cases  recorded  by  Acoluthus 
(Act.  Cur.  Natur.)  ; Garengeot  (Mem.  de  l' Acad, 
de  Chir.);  Dupuytren  (Bulletins  de  la  Faculte  de 
Med.);  Gensoul  (Surquelques  Mai.  du Sinus  Maxil. 
p.  9.)  ; Beclard  (Gensoul,  Op.  cit.  p.  11.);  Georgi 
Gensoul  (Op.  el  loc.  cit.)  ; Velpeau  (lb.  p.  14.)  ; 
Anderson  (Glasgow.  Med.  Journ.  vol.  ii.  p.  74.)  ; 
Canolles  (Recueil  Periodique  de  la  Soc.  de  Med. 
t.  ii.  No.  9.);  Eichorn  (Diss.  de  Polypis  in  Antro 
Highmori,  Goett.  1814)  ; Sandifort  (Museum  Anat. 
vol.  ii.  tab.  30.)  ; Leveilld  (Recueil  de  la  Soc-,  fyc., 
t.  i.  p.  24.)  ; Weinhold  ( Von  den  Rrankheiten  der 
Geischtsknoclien,  p.  27 . 4to.  Halle,  1818.) 

In  some  of  these  examples,  a cure  is  stated  to 
have  been  accomplished  ; in  others,  the  disease  re- 
turned, and  proved  fatal.  The  question  then 
arises,  whether  all  the  tumours  were  malignant,  or 
only  a part  of  them?  Those  which  were  perma- 
nently cured  might  have  been  of  a different  nature, 
not  partaking  of  the  character  of  medullary  sar- 
coma, nor  that  of  carcinoma. 

With  respect  to  Desault’s  operation,  and  any 
other  performed  for  a medullary,  or  cancerous 
tumour  of  the  antrum,  it  would  have  been  de- 
sirable to  know  what  was  the  state  of  the  patient 
some  considerable  time  after  the  removal  of  the 
swelling  ; for,  as  Sir  Benjamin  Brodie  correctly 
observes,  a malignant  disease  may  appear  to  be 
cured  for  a twelvemonth,  and  yet  return.  The 
circumstance  of  Desault’s  patient  seeming  to  be 
well  four  months  after  an  operation  of  this  kind, 
by  no  means  proves  that  it  produced  a permanent 
cure.  (See  Bond.  Med.  Gaz.for  Dec.  1834,  p.  351.) 
Dr.  Anderson,  of  Glasgow,  has  furnished  inform- 
ation respecting  the  case,  in  which  he  extirpated 
a fungous  tumour  from  the  antrum  after  it  had 
produced  complete  absorption  of  the  bone.  “ This 
patient  died  of  pectoral  inflammation,  jtAe years  and 
a half  afterwards,  when  she  had  just  recovered 
from  the  operation  of  removing  nearly  the  whole 
of  the  lower  jaw.  On  a minute  examination  of 
the  antrum,  the  former  disease  was  found  to  have 
been  permanently  cured  by  the  operation.”  (An- 
derson, in  Bond.  Med.  Gaz.  for  Feb.  1835.)  Hence, 
Dr.  Anderson  disapproves  of  leaving  a patient, 
even  with  such  a tumour,  to  his  fate. 

Sir  Benjamin  Brodie  formerly  attempted  to  de- 
stroy a malignant  tumour  of  the  aiftrum  in  its  early 
stage.  The  bone  being  absorbed,  he  cut  out  a large 
portion  of  the  membrane,  which  now  constituted 
the  only  boundary  of  the  antrum.  He  now  came 
to  a considerable  tumour,  growing  from  a broad 
surface.  “ The  outer  part  of  the  tumour,  which 
was  of  soft  consistence,  I broke  down  with  my 
fingers,  and  1 then  turned  the  tumour  out,  so  that 
the  antrum  appeared  to  be  perfectly  empty.  But 
this  was  not  done  without  an  enormous,  and,  in- 
deed, frightful  hemorrhage.”  Notwithstanding 
the  free  use  of  caustic  and  the  actual  cautery,  the 


disease  returned,  and  grew  faster  than  it  could  be 
destroyed,  and  proved  fatal.  Mr.  Liston’s  ob- 
servations are  to  the  same  purpose.  The  malignant 
form  of  the  disease,  even  in  a very  early  stage,  is 
pronounced  by  him  to  be  unmanageable:  “ The 
tumours,  if  removed,  are  speedily  reproduced,  and 
the  fatal  termination  may  be  accelerated  by  inter- 
ference. I have  removed  tumours  from  the  antrum 
maxillare,  and  from  the  frontal  sinus;  but  the  parts 
soon  became  occupied  by  morbid  growths  of  a 
more  formidable  character  than  the  preceding ; the 
membrane  and  bone  appear  to  assume  a disposi- 
tion to  generate  such  disease  ; and  the  fungous  pro- 
trusions cannot  be  kept  down  with  escharotics,  nor 
with  the  actual  cautery.  The  antrum,  when 
filled  with  such  tumours,  is  easily  laid  open.  The 
cheek  is  divided  perpendicularly  from  over  the 
inferior  orbitar  foramen  to  the  mouth,  and  the 
soft  parts  are  dissected  from  off  the  bone.  The 
cavity  may  then  be  exposed  by  means  of  a small 
trephine;  but  this  instrument  is  scarcely  ever  re- 
quired, the  parietes  being  so  softened  as  to  yield 
easily  to  the  knife ; though  pliers,  or  cutting  for- 
ceps, may  be  useful  in  enlarging  the  aperture.  By 
the  guidance  of  the  finger,  the  attachments  of  the 
morbid  growth  are  separated  with  .a  blunt-pointed 
bistoury;  and  a scoop  is  used  to  turn  out  the  dis- 
eased mass.  The  root  of  the  tumour  is  then 
touched  with  a red-hot  iron  ; and  by  this  imple- 
ment, or  by  dossils  of  lint,  the  hemorrhage  is 
easily  arrested.  But  such  operations,  considering 
the  result  of  those  which  have  been  practised,  are 
scarcely  justifiable .”  (See  Bistons  Elem.  part  ii. 
p.  158.) 

Mr.  Liston  delivers  the  same  judgment  on  the 
operation  of  removing  a malignant  tumour  of  the 
antrum,  along  with  its  investment,  and  every  part 
of  the  bone  to  which  it  is  connected.  “ The  dis- 
ease,” says  he,  “is  seldom,  if  ever,  seen  by  the 
surgeon  early  enough  to  admit  of  any  operation 
being  practised  with  the  least  chance  of  ultimate 
success.  At  a sufficiently  early  period,  the  re- 
moval of  the  bone  of  the  parietes  of  the  cavity 
containing,  and  from  which  the  tumour  has  grown, 
must,  without  doubt,  afford  a better  chance,  and 
is,  in  every  point  of  view,  to  be  preferred  to  the 
old  operation  of  w'hat  was  called  trephining  the 
antrum.”  The  view  which  I now  entertain  of 
this  subject,  in  relation  to  malignant  tumours  of 
the  antrum,  completely  agrees  with  that  taken  by 
Sir  Benjamin  Brodie  and  Mr.  Liston.  If  a case 
were  needed  to  confirm  the  accuracy  of  their  opi- 
nions, I would  refer  to  that  in  which  Mr.  Guthrie 
lately  operated  in  the  Westminster  Hospital,  and 
who  has  honestly  laid  the  true  result  of  it  before 
the  public,  as  every  other  surgeon  ought  to  do 
who  ventures  to  try  the  practice.  (See  Guthrie,  in 
Bond.  Med.  Gaz.for  January  16.  1836.)  The 
example  in  which  M.  Georgi  operated,  it  seems, 
was  followed  by  a lasting  cure;  but,  as  M.  Gen- 
soul remarks,  there  was  a double  piece  of  good 
luck  in  this  instance  ; viz.  that  of  a necrosis  of  the 
bone  taking  place  to  a sufficient  depth  to  prevent 
the  return  of  the  disease,  and  the  not  less  for- 
tunate circumstance  of  such  necrosis  being  re- 
stricted precisely  to  the  half  of  the  face.  (See 
Gensoul,  Sur  quelques  Mai.  graves  du  Sinus 
Maxil.  p.  19.)  The  case  recorded  in  the  Bul- 
letins de  la  Faculte  de  Med.,  where  Baron  Du- 
puytren removed  about  one  third  of  the  alveolary 
arch  and  the  bony  palate,  in  order  to  extirpate  an 
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osteo-sarcoma,  proved  successful ; but  some  forms 
of  this  disease  are  not  regarded  by  British  patho- 
logists as  partaking  of  the  same  degree  of  malig- 
nancy, the  same  unfavourable  state  of  the  con- 
, stitution,  and  the  same  disposition  to  return,  as 
attend  medullary  sarcoma  and  a truly  cancerous 
swelling.  The  operations  performed  by  Acoluthus, 
of  Breslaw,  and  M.  Garengeot,  of  Paris,  are  re- 
ported to  have  terminated  in  cures. 

M.  Gensoul,  lately  principal  surgeon  of  the 
Hdtel  Dieu  at  Lyons,  instead  of  merely  opening 
the  antrum,  cutting  away  as  much  of  the  tumour 
as  possible,  and  attacking  the  rest  with  caustic  or 
the  cautery,  proposed  and  practised  another  oper- 
ation, founded  on  the  same  principles  as  are  re- 
cognised by  the  best  surgeons  as  applicable  to 
every  operation  for  the  removal  of  a cancerous 
breast.  “ Here,”  says  he,  all  writers  agree  in 
advising  amputation  to  be  performed  at  the  base  of 
the  disease,  so  as  to  make  all  the  incisions  in  the 
sound  parts  ; and  this  is  exactly  what  I recommend 
to  be  done  in  diseases  of  the  maxillary  sinus.” 
( SurQuelquesMaladies  Graves  du  Sinus  Maxillaire , 
p.4.)  Gensoul’s  first  operation  was  executed  on 
the  26th  of  May,  1827.  (Op.  cit.  p.  18.)  The 
precise  date  of  Mr.  Ljzars’  earliest  operation  I am 
not  at  the  present  moment  acquainted  with  ; but  I 
suspect  that  this  gentleman  removed  the  whole 
antrum  some  time  before  a similar  operation  was 
practised  by  M.  Gensoul ; as,  however,  the  particu- 
lars of  Mr.  Lizars’case  are  upon  record,  the  question 
on  this  point  may  be  settled  without  difficulty. 
This  subject  I shall  have  occasion  to  return  to  in 
another  place,  where  a description  of  the  operation 
of  removing  the  antrum  will  be  given.  (See 
Bones,  Excision  of.) 

As  it  appears  from  the  foregoing  observations 
that  whatever  operation  is  done,  the  patient  has  a 
fairer  prospect  of  being  cured  by  it  when  the  dis- 
ease does  not  partake  of  a medullary  or  cancerous 
nature,  and  as,  likewise,  the  chauces  of  recovery 
are  so  bad  in  the  latter  cases  that  many  of  the 
best  surgeons  pronounce  any  operation  for  them 
unjustifiable  ; it  would  be  very  desirable  if  the 
character  of  the  disease  could  always  be  deter- 
mined before  the  tumour  has  made  its  way  beyond 
the  limits  of  the  antrum.  I remember  that- Sir 
Benjamin  Brodie  once  mentioned  to  me  a case,  in 
which  he  was  able  to  ascertain  the  medullary 
consistence  of  the  tumour  by  the  introduction  of 
one  of  his'exploratory  grooved  needles.  The  plan 
seems  to  me  one  deserving  of  recollection.  In 
the  case  here  referred  to,  the  antrum  was  removed 
by  another  surgeon,  but  the  disease  returned.  In 
a case  which  was  in  the  North  London  Hospital 
under  my  care,  the  disease,  which  was  malignant, 
had  caused  ulceration  of  the  cheek,  and  thrown 
out  a firm  fungous  bleeding  mass  in  that  direction  ; 
so  that  the  nature  of  the  case  was  but  too  mani- 
fest. But  if  there  had  been  no  such  protrusion 
of  the  disease  through  the  cheek,  the  projecting 
part  of  the  tumour  in  the  roof  of  the  mouth  ad- 
mitted of  manual  examination  ; and  its  consistence 
could  be  felt  to  be  in  some  places  elastic ; in 
others,  firm,  like  scirrhus,  or  mammary  sarcoma. 
In  fact,  the  preparation  taken  from  the  patient,  an 
aged  female,  after  her  death,  exemplifies  a com- 
bination of  these  two  structures  ; and  is  placed 
in  the  museum  of  the  London  University.  Mr. 
Mayo,  in  noticing  the  importance  of  discriminating 
osteo-sarcoma  from  medullary  sarcoma  of  the  an- 
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trum,  remarks,  — u The  only  criterion  that  I am 
acquainted  with  for  determining  the  nature  of  the 
swelling  is  to  plunge  a lancet  into  it ; when,  if  the 
disease  is  osteo-sarcoma,  the  peculiar  crisp  sensation 
of  cutting  that  texture  will  be  perceived.”  (See 
Mayo's  Outlines  of  Pathology,  p.  278.) 

A few  years  ago,  Mr.  Pattison  suggested  the 
expedient  of  tying  the  carotid  artery,  as  likely  to 
bring  about  the  dispersion  of  fungous  diseases  of 
the  antrum,  without  the  necessity  of  meddling 
with  the  tumour  itself.  He  adverts  to  three  cases, 
the  results  of  which,  according  to  his  account,  were 
favourable  to  the  practice.  (See  Burns,  On  Anat. 
of  the  Head,  fyc.  ed.  by  Pattison .)  Llowever,  the 
ligature  of  an  arterial  trunk  has  been  tried  by  Sir 
Astley  Cooper,  to  stop  the  progress  of  medullary 
tumours  in  other  s:tuations,  but  without  success, 
(see  Surg.  Essays ) ; and  Mr.  Liston  declares,  that 
the  statement  of  a malignant  tumour  in  the  antrum 
having  been  arrested  by  ligature  of  the  common 
carotid,  is  not  borne  out  by  facts.  (Piem.  of  Sur-> 
gery,  part  ii.  p.  161.)  In  M.  Magendie’s  Journ. 
de  Ph.ysiologie  is  a case,  in  which  this  eminent 
physician  tried  in  vain  to  stop  the  progress  of  a 
tumour  of  the  antrum  by  tying  the  common  carotid 
artery. 

Insects  in  the  Antrum. 

It  is  said,  that  insects  in  this  cavity  may  some- 
times make  it  necessary  for  the  surgeon  to  open 
it.  This  case,  however,  must  be  exceedingly  rare  ; 
and  even  what  we  find  in  authors  (Pallas,  De 
Inseclis  Viventibus  intra  viventia ) appears  so  little 
authentic,  that  I should  hardly  have  mentioned 
the  subject  if  there  were  not,  in  a modern  work 
of  repute  (Med.  Comm,  vol.i.),  a fact  which  ap- 
pears entitled  to  attention.  Mr.  Heysham,  a me- 
dical practitioner  at  Carlisle,  relates,  that  a strong 
woman,  aged  sixty,  in  the  habit  of  taking  a great 
deal  of  snuff,  was  subject,  for  several  years,  to 
acute  pains  in  the  antrum,  extending  over  one  side 
of  the  head.  These  pains  never  entirely  ceased, 
but  were  more  severe  in  winter  than  summer,  and 
were  always  subject  to  frequent  periodical  exacer- 
bations. The  patient  had  taken  several  anodyne 
medicines,  and  others,  without  benefit ; and  had 
twice  undergone  a course  of  mercury,  by  which 
her  complaints  had  been  increased.  All  her  teeth 
on  the  affected  side  had  been  drawn.  At  length, 
it  was  determined  to  open  the  antrum  with  a large 
trochar,  though  there  were  no  symptoms  of  an 
abscess,  nor  of  any  other  disease  in  this  cavity. 
For  four  days  no  benefit  resulted  from  the  oper- 
ation. Bark  injections,  and  the  elixir  of  aloes, 
were  introduced  into  the  sinus.  On  the  fifth  day, 
a dead  insect  was  extracted,  by  means  of  a pair  of 
forceps,  from  the  mouth  of  the  cavity.  It  was 
more  than  an  inch  long,  and  thicker  than  a com- 
mon quill.  The  patient  now  experienced  relief 
for  several  hours:  but  the  pains  afterwards  re- 
curred with  their  former  severity ; oil  was  next 
injected  into  the  antrum,  and  two  other  insects, 
similar  to  the  former,  wrere  extracted.  No  others 
appeared,  and  the  wound  closed.  The  pains  were 
not  completely  removed,  but  considerably  dimi- 
nished for  several  months,  at  the  end  of  which 
time  they  became  worse  than  ever,  particularly 
affecting  the  situation  of  the  frontal  sinus. 

Bordenave  has  published,  in  the  twelfth  and 
thirteenth  volumes  of  the  M6m.de  l’ Acad,  de  Chir. 
edit.  12mo.,  two  excellent  papers  on  diseases  of 
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the  antrum.  In  the  thirteenth  volume  he  ’relates 
a case,  in  which  several  small  whitish  worms,  to- 
gether with  a piece  of  fetid  fungus,  were  discharged 
from  the  antrum,  after  an  opening  had  been  made 
on  account  of  an  abscess  of  this  cavity,  attended 
with  caries.  (P.381.)  But,  in  this  instance,  the 
worms  had  probably  been  generated  after  the 
opening  had  been  made  in  the  cavity ; for  when 
they  made  their  appearance,  the  opening  had  ex- 
isted nine  months.  Deschamps  refers  to  another 
case,  in  which  M.  Fortassin,  his  colleague  at  La 
C harite,  found  in  the  antrum  of  a soldier,  whom 
he  was  dissecting,  a worm  of  the  ascaris  lumbricus 
kind,  four  inches  in  length.  (Traits  des  Mai.  des 
Fosses  N a sales,  Sfc.  p.  107.)  Such  an  example  is 
also  recorded  in  one  of  the  volumes  of  the  Journ. 
de  Med.  Were  a case  of  this  description  to  present 
itself  in  a living  subject,  it  would  be  advisable  to 
inject  oil  into  the  cavity  of  the  antrum,  and  then 
endeavour  to  wash  out  the  extraneous  substances, 
by  throwing  into  the  sinus  warm  water,  by  means 
of  a syringe. 

Bibl.  and  Refer.  — Precis  d’  Observations  sur  les  Ma- 
ladies du  Sinus  Maxilliare,  par  M.  Bordenave,  in  Mem.  de 
l’Acad.  Royale  de  Chir.  t.  xii.  edit,  in  12mo.  Also,  Suite 
d’Observations  on  the  same  subject,  by  M.  Bordenave , 
t.  xiii.  of  the  said  work  ; L.  H.  Bunge,  De  Morbis  Prasci- 
puis  Sinuum  Ossis  Frontis  et  Maxillae  Superioris,  &c, 
Rintelii,  1750 ; Haller,  Disp.  Chir.  1.  20 5.  Jourdaine,  in 
Mem.  de  l’Acad.  de  Chir.  t.  iv.  p.  357.  : also  Traite  des 
Depots  dans  le  Sinus  Maxillaire,  &c.  12mo.  Paris,  1760; 
Traitd  des  Mai.  de  la  Bouche,  t.  ii.  Paris,  1778  ; and 
Journ.  de  Med.  t.  xxi.  p.  57.  et  t.  xxvii.  p.  52 — 157. 
This  author,  who,  in  1765,  suggested  to  the  Royal  Aca- 
demy of  Surgery  the  method  of  injecting  fluid  into  the 
antrum,  through  the  natural  opening,  is  said  to  have 
been  anticipated  in  the  practice  by  Allouel,  who  first 
conceived  the  plan  in  1737,  and  tried  it  with  success  in 
1739.  See  Boyer , Traitd  des  Mai.  Chir.  t.  vi.  p.  149. 
Becker,  Diss.  de  Insolito  Maxillae  Superioris  tumorealiis- 
que  ejusdem  morbis,  Wirceb.  1776.  Remarques  et  Obser- 
vations sur  les  Maladies  du  Sinus  Maxillaire,  in  GEuvres 
Chir.  de  Desault,  par  Bichat,  t.  ii.  p.  156.  Desaidt's  Pari- 
sian Chir. Journal,  vols.  i.  andii.  Medical  Communications 
vol.  i.  Trans,  of  a Soc.  for  the  Improvement  of  Med.  and 
Chir.  Knowledge,  vol.  ii.  Natural  History  of  the  Human 
Teeth,  by  John  Hunter,  p.  174,175.  edit.  3.  Goodie's  Chir. 
Works,  vol.  ii.  p.  61,  and  vol.  iii.  p.  161.  edit.  1792.  Cal- 
lisen's  Systema  Chirurgiaa  Hodierna?,  t.  i.  p.  346.  &c.  Du- 
bois, in  Bulletin  de  la  Faculte  de  Medecine,  No.  8.  J.L. 
Deschamps,  Traite  des  Maladies  des  Fosses  Nasales,  et  de 
leur  Sinus,  8vo.  Paris,  1804.  Eichorn,  Diss.  de  Polypis 
in  Antro  Highmori,  Gcitt.  1804.  Liston,  Edin.  Med.  Journ. 
No.  68.  F.  V.  Leiniclcer,  De  .Sinu  Maxillari,  ejusdem 
Morbis,  &c.  Wirceb.  1809.  C.  A.  Weinhold.  ldeen  iiber 
die  abnormen  Metamorphosen  der  Higmorshole,  Leipz. 
1810.  C.  A.  Weinhold,  Von  den  Krankheiten  der  Ge- 
sichtsknochen  und  ihrer  Schleimhaiite,  der  Ausrottung 
eines  grossen  Polypen  in  derlinken  Oberkieferhdhle,  dem 
Verhuten  der  Einsinkens  der  Gichtischen  und  Vene- 
rischen  Nase,  und  der  Einsetzung  Kunstlicher  Choanen, 
4to.  Halle,  1818.  Account  of  a malignant  Tumour  re- 
moved from  the  Antrum,  by  T.  Irving,  in  Edin.  Med. 
Journ.  Nos.  83.  and  84.  J.  Gensoul,  Eettre  Chir.  sur 
Quclques  Maladies  Graves  du  Sinus  Maxillaire,  et  del’Os 
Maxillaire  Inferieur,  8vo.Paris,  1833, avec  huit  Planches, 
in  folio.  Sir  Benjamin  C.  Brodie,  Bart,  in  Lond.  Med. 
Gaz.  Dec.  1834.  G.  J.  Guthrie , in  Lond.  Med.  Gaz.  B. 
Liston,  in  Elem.  of  Surgery,  part  ii. ; and  Med.  Chir. 
Trans,  vol.  xx.  Scott,  in  Lancet  for  1831. 

ANUS.  The  lower  termination  of  the  intestine, 
named  the  rectum,  is  so  called,  and  its  office  is  to 
form  an  outlet  for  the  feces.  It  is  furnished  with 
muscles  which  are  peculiar  to  it ; viz,  the  sphincter, 
which  keeps  it  habitually  closed,  and  the  levator 
ani,  which  serves  to  draw  it.  up  into  its  natural 
situation,  after  the  expulsion  of  the  feces.  It  is 
also  surrounded,  as  well  as  the  whole  of  the  neigh- 
bouring intestine,  with  muscular  fibres,  and  a very 
loose  sort  of  cellular  substance.  As  Cruveilhier 
observes,  it  is  liable  to  a greater  number  of  diseases 
than  all  the  other  natural  openings  together.  In 
order  that  the  loathsome  affliction  of  a continual 


and  involuntary  discharge  of  the  feces  may  not 
occur,  the  anus  has  for  its  base  and  support  the 
sphincter,  a voluntary  muscle,  which,  as  I have 
stated,  keeps  this  opening  habitually  shut,  and  is 
antagonized  when  the  necessity  for  emptying  the 
rectum  occurs,  not  only  by  the  levator  ani,  its 
proper  dilating  muscle,  but  also  by  the  diaphragm 
and  muscles  forming  the  anterior  parietes  of  the 
abdomen.  The  want  of  something  corresponding 
to  a sphincter,  is  a main  source  of  the  annoyance 
resulting  from  an  artificial  anus.  The  external 
sphincter,  as  Cruveilhier  further  explains,  is  co- 
vered by  skin,  which  is  abundantly  furnished  with 
sebaceous  follicles  ; hairs  grow  upon  it,  and  it 
is  folded  on  itself  to  assume  the  character  of  a 
mucous  tissue.  At  the  place  of  its  duplicature  it 
is  thrown  into  many  diverging  wrinkles,  which  be- 
come effaced  whenever  the  anus  is  dilated.  In 
the  situation  where  the  skin  is  reflected,  there  is  a 
great  developement  of  erectile  tissue.  The  com- 
mon cuticle  terminates  a little  above  the  reflexion, 
where,  according  to  Cruveilhier,  it  is  replaced  by 
the  kind  of  epidernius  belonging  to  mucous  tex- 
tures. In  the  mucous  membrane,  are  distributed 
the  terminal  ramifications  of  the  hemorrhoidal 
arteries  ; while,  from  the  erectile  tissue,  originate 
a multitude  of  tortuous  plexiform  veins,  constituting 
the  lowermost  radicles  of  the  vena  portae.  The 
anus  receives  a large  supply  of  nerves  from  the 
hypogastric  plexus ; and  numerous  mucous  cryptae 
lie  under  the  mucous  membrane,  which  their  secre- 
tion serves  at  once  to  lubricate  and  to  protect. 
(See  Cruveilhier,  in  Diet,  de  Med.  et  de  Chir. 
Pratiques,  t.  iii.  p.  113.) 

Imperforate  Anus. 

As  it  is  of  the  utmost,  consequence  that  this  and 
other  malformations  should  not  remain  long  un- 
known, one  of  the  earliest  duties  of  an  accoucheur, 
after  delivery,  is  the  examination  of  all  the  natural 
outlets  of  new-born  infants. 

The  place  in  which  the  extremity  of  the  rec- 
tum, or  the  anus,  ought  to  be,  may  be  entirely, 
or  partly,  shut  up  by  a membrane,  or  fleshy  ad- 
hesion. In  other  instances,  no  vestige  of  the 
intestine  can  be  found,  as  the  skin  retains  its  na- 
tural colour  over  the  whole  space  between  the 
parts  of  generation  and  the  os  coccygis,  without 
being  more  elevated  in  one  place  than  another. 
In  these  cases,  the  intestines  sometimes  terminates 
in  one  or  two  culs-de-sac,  about  an  inch  upward 
from  the  ordinary  situation  of  the  anus.  x(See 
Baillie’s  Engravings,  fasc.  iv.  tab.  v.)  Sometimes 
it  does  not  descend  lower  than  the  upper  part  of 
the  sacrum  ; sometimes  it  opens  into  the  bladder, 
or  vagina.  Dr.  Palmer  dissected  a case,  where 
the  colon,  after  reaching  the  vicinity  of  the  left 
kidney,  began,  as  it  descended,  to  form  a sigmoid 
flexure;  but  previously  to  its  arrival  at  the  con- 
cavity of  the  left  ilium,  made  a sudden  turn  to  the 
right,  and,  crossing  the  psoas  muscle,  reached  the 
projection  of  the  sacrum,  where  it  terminated, 
without  entering  the  pelvis  at  all.  With  this 
malformation  was  combined  an  imperforate  meatus 
urinarius,  and  other  considerable  deviations  of  the 
genital  organs  from  their  natural  structure.  (See 
Medico- Chir.  Journ.  vol.  i.  8vo.  Lond.  1816.) 

Sometimes  the  colon  terminates  in  a sac,  and 
the  rectum  is  entirely  deficient.  (S ee  Beauregard , 
in  Journ.de  Mdd.  i.  66.)  Instances  are  also  upon 
record,  where  the  rectum  opened  into  the  urethra 
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(Bred.  Samml.  1718,  p.  702. ; Hist,  de  l’ Acad. 
Royale  des  Sciences,  1752,  p.l  13. ; Hochstetter,  in 
Med.  Wochenblatt,  1780,  No.  18.  j 1783,  No.  19. 5 
Kretschmar,  in  Horn’s  Archiv.  b.  i.  p.350.) 

Cruveilhier  saw  an  infant,  in  which  the  rectum 
opened  under  the  glans  penis,  through  a canal 
formed  in  the  substance  of  the  raphe  of  the  scro- 
tum. ( Anat . Pathol . pi.  vi.  Ire  livr.) 

In  cases  of  imperforate  anus,  if  a speedy  opening 
be  not  made  for  the  feces,  the  infants  soon  perish, 
■with  symptoms  similar  to  those  of  a strangulated 
hernia.  Mr.  A.  C.  Hutchinson  thinks  it  advan- 
tageous, however,  not  to  operate  till  the  expiration 
of  from  twenty-four  to  sixty  hours  after  birth,  as 
he  conceives  that,  within  this  period,  no  great  incon- 
venience will  arise,  and  the  distension  of  the  rectum 
with  meconium  will  be  a guidance  to  the  surgeon 
in  making  the  incisions^  (See  Ohs.  in  Surgery, 
ed.  2.)  After  ascertaining  the  complaint,  which 
is  an  easy  matter,  the  surgeon  should  endeavour 
to  learn,  whether  the  anus  is  merely  shut  by  por- 
tions of  skin,  a membrane,  or  a fleshy  adhesion,  or 
whether  the  anus  is  altogether  wanting,  in  conse- 
quence of  the  lower  portion  of  the  cavity  of  the  gut 
being  obliterated,  or  the  rectum  not  extending 
sufficiently  far  down. 

When  merely  a thin  production  of  the  skin 
closes  the  opening  of  the  rectum,  the  part  pro- 
ducing the  obstruction  is  somewhat  different  in 
colour  from  the  neighbouring  integuments,  being 
usually  of  a bluish  or  livid  hue,  in  consequence  of 
the  accumulation  of  the  meconium  under  it.  The 
meconium,  propelled  downward  by  the  viscera 
above,  forms  a small  roundish  prominence,  which 
yields  like  dough  to  the  pressure  of  the  fingers, 
but  immediately  projects  again  when  the  pressure 
is  removed.  When  a fleshy  adhesion  closes  the 
intestine,  the  circumstance  is  obvious  to  the  eye,  if 
the  part  protrude,  as  is  generally  the  case  5 greater 
hardness  and  resistance  are  felt,  than  when  there  is 
merely  a membrane  ; and  the  livid  colour  of  the 
meconium  cannot  be  seen  through  the  obstructing 
substance. 

These  last  circumstances  are  of  themselves 
enough  to  convince  the  surgeon  of  the  necessity 
of  an  operation  ; but  they  do  not  clearly  show, 
whether  the  intestine  descends  as  far  as  it  ought;  in 
order  to  form  a proper  kind  of  anus.  Complete 
information  on  this  point  can  only  be  acquired  after 
the  obstructing  substance  has  been  divided,  or  else 
after  the  child’s  death,  when  the  operation  has 
proved  ineffectual.  Though  there  be  no  mark  to 
denote  where  the  anus  ought  to  be  situated,  and  no 
degree  of  prominence,  yielding,  like  soft  dough,  to 
the  pressure  of  the  fingers,  and  rising  again  when 
such  pressure  is  removed  ; yet  the  rectum  may 
still  exist,  and  have  a cavity,  as  far  as  the  mem- 
brane, or  adhesion,  closing  it. 

When  the  anus  is  simply  covered  with  skin, 
and  its  place  indicated  by  a prominence,  arising 
from  the  contents  of  the  rectum,  we  have  only  to 
make  an  opening  with  a knife,  sufficient  to  let  out 
the  meconium.  Another  cut  may  then  be  made 
across  the  first,  and  the  four  angles  removed. 
About  two  years  ago,  I performed  this  operation 
on  a child  in  a family  near  Bedford  Square, 
attended  by  Mr.  Wright,  and  the  little  patient 
was  saved.  A piece  of  bougie,  or  what  is  better, 
a portion  of  elastic  gum  catheter,  is  afterwards  to 
be  introduced,  in  order  to  keep  the  opening  from 
closing.  If  the  anus  be  only  partly  closed  by  a 


membrane,  the  opening  may  be  dilated  with  tents 
or  bougies  ; but,  if  the  aperture  be  small,  it  is  pre- 
ferable to  use  the  bistoury  for  its  enlargement. 

When  no  external  appearance  denotes  where 
the  situation  of  the  anus  ought  to  be,  the  case  is 
more  serious  and  embarrassing  ; and  this,  whether 
the  intestine  be  stopped  up  by  a fleshy  adhesion,  or 
the  coalescence  of  its  sides,  or  whether  a part  of 
the  gut  be  wanting. 

However,  it  is  the  surgeon’s  duty  to  do  every 
thing  in  his  power  to  afford  relief.  For  this  pur- 
pose, an  incision  an  inch  long,  or  rather  more,  is 
to  be  made  in  the  situation  where  the  anus  ought 
to  be,  and  the  wound  is  to  be  carried  more  and 
more  deeply  in  the  natural  direction  of  the  rectum. 
The  cuts  are  not  to  be  made  directly  upwards,  nor 
in  the  axis  of  the  pelvis ; for  the  vagina,  or  bladder, 
might  thus  be  wounded.  On  the  contrary,  the 
operator  should  cut  backward,  along  the  centre  of 
the  concavity  of  the  os  coccygis,  where  there  is  no 
danger  of  wounding  any  part  of  importance.  In 
all  cases  of  this  kind,  the  surgeon’s  finger  is  the  best 
director.  The  operator,  guided  by  the  index 
finger  of  his  left  hand,  introduced  within  the  os 
coccygis,  is  to  dissect  in  the  direction  above 
recommended,  until  he  reaches  the  feces,  or  has  cut 
as  far  as  he  can  safely  reach  with  his  finger.  If  he 
should  fail  in  finding  the  meconium,  as  death  must 
unavoidably  follow,  one  more  attempt  ought  to  be 
made,  by  introducing,  upon  the  finger,  a middle- 
sized  trocar,  in  the  direction  best  calculated  to 
reach  the  rectum,  without  danger  to  other  parts, 
viz.  upwards  and  backwards  in  the  median  line. 
The  cannula  may  be  left  in  the  puncture,  and 
secured  there  with  tapes,  so  as  to  afford  an  outlet 
for  the  feces.  In  some  observations  on  this  sub- 
ject, addressed  to  the  Medical  and  Chirurgical 
Society  by  Mr.  A.  Copland  Hutchison,  he  recom- 
mends an  elastic  gum  catheter  to  be  substituted  for 
the  cannula,  after  a week  ; and,  when  the  tube  can 
be  dispensed  with,  a sponge  tent,  or  piece  of  bougie, 
to  be  worn  twelve  out  of  the  twenty-four  hours. 
(See  Obs.  in  Surgery,  ed.  2.  1826.) 

In  an  interesting  case,  recorded  in  Langenbeck’s 
new  Surgical  Bibliotheca,  the  imperforate  state  of 
the  anus  was  not  discovered  till  the  evening  of  the 
12th  day  from  the  child’s  birth,  when  hiccough  and 
convulsions  had  come  on.  M.  Wolff  found  the 
abdomen  protuberant,  hard,  and  painful  when 
handled,  and  the  child  was  suffering  from  nausea, 
vomiting,  and  great  depression  of  strength.  Next 
day,  he  introduced  a lancet  a few  lines  in  front  of 
the  os  coccygis,  to  the  depth  of  an  inch,  without 
finding  the  rectum.  The  puncture  was  then  carried 
to  the  depth  of  two  inches,  but  without  effect. 
With  a pharyngotomus,  however,  he  now  suc- 
ceeded in  piercing  the  rectum  ; and  a glyster  was 
administered, which  brought  away  some  meconium. 
Under  the  use  of  glysters  and  tents,  the  child  soon 
recovered. 

By  such  proceedings,  many  infants  have  been 
preserved,  which  would  otherwise  have  been  de- 
voted to  certain  death.  Hildanus,  La  Motte, 
Boonhuysen,  Mr.  A.  Copland  Flutchison,  and 
others,  have  successfully  adopted  the  practice. 
Mr.  B.  Bell  met  with  two  cases,  in  which  the 
intestine  was  very  distant  from  the  integuments, 
yet  he  succeeded  in  forming  an  anus,  which  ful- 
filled its  office  tolerably  well  for  several  years  ; 
though  he  found  it  difficult  to  keep  it  pervious.  As 
soon  as  he  removed  the  dossils  of  lint,  and  other 
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kinds  of  tents,  used  for  maintaining  the  necessary 
dilatation,  such  a degree  of  contraction  speedily 
followed,  that  the  evacuation  of  the  intestinal 
matter  became  difficult.  He  employed,  at  dif- 
ferent times,  tents  made  of  sponge,  gentian  root, 
and  other  substances,  which  swell  on  being 
moistened.  But  they  always  produced  such  pain 
and  irritation,  that  it  was  impossible  to  persevere 
in  their  use.  Tents  of  soft  lint  dipped  in  oil,  or 
rolls  of  bougie-plaster,  were  found  to  cause  less 
irritation,  than  those  composed  of  any  other  ma- 
terials. 

Though  keeping  the  opening  dilated  may  seem 
simple  and  easy  to  such  men  as  have  had  no  op- 
portunities of  seeing  cases  of  this  description,  it  is 
far  otherwise  in  practice.  Mr.  B.  Bell  assures  us, 
that  he  never  met  with  any  disease,  that  gave  him 
so  much  trouble  and  embarrassment,  as  he  ex- 
perienced in  the  two  cases  of  this  sort,  which  oc- 
curred in  his  practice.  Although,  in  both  instances, 
he  made  the  openings  at  first  sufficiently  large,  it 
was  only  by  very  assiduous  attention  for  eight  or 
ten  months,  that  the  necessity  for  another  operation, 
and  even  repeated  operations,  was  prevented. 
When  only  the  skin  has  been  divided,  the  rest  of 
the  treatment  is,  doubtless,  more  simple  ; for,  then, 
nothing  more  is  requisite,  than  keeping  a piece  of 
lint,  for  a few  days,  in  the  opening  made  with  the 
knife.  But,  when  the  extremity  of  the  rectum  is 
at  a certain  distance,  though  we  may  generally 
hope  to  effect  a cure,  after  having  succeeded  in 
giving  vent  to  the  intestinal  matter ; yet  the  treat- 
ment, after  the  operation,  will  always  demand,  for 
a long  while,  a great  deal  of  attention  and  care  on 
the  part  of  the  surgeon.  In  a highly  interesting 
example,  recorded  by  Mr.  Miller,  of  Methven, 
such  was  the  tendency  to  closure  of  the  new  open- 
ing, that  he  was  obliged  to  repeat  the  operation 
ten  times  before  the  child  was  eight  months  old. 
(See  E din.  Med.  Journ.  No. 98.  p.  62.)  Notwith- 
standing all  these  operations,  and  another  one  of 
two  hours  and  three  quarters’  duration,  performed 
several  years  afterwards  for  the  extraction  of  an 
alvine  concretion,  equal  in  size  to  a turkey’s  egg, 
the  power  of  the  sphincter  was  perfect.  The 
difficulty  of  success  may  be  considered  as,  in  some 
measure,  proportioned  to  the  depth  of  the  neces- 
sary incision.  An  infant  was  brought  to  the  North 
London  Hospital  with  an  imperforate  anus ; Mr. 
Liston,  after  carrying  the  incisions  to  the  depth  of 
three  inches,  made  a small  opening  into  the  intes- 
tinal canal,  as  indicated  by  the  discharge  of  fetid 
gas,  and  a small  quantity  of  meconium.  A piece 
ofbougie  was  introduced  to  maintain  the  opening  ; 
but  the  child  died  in  a very  short  time,  and  there 
was  no  opportunity  of  ascertaining  the  state  of  the 
parts.  In  a case  like  that  recorded  by  Dr. 
Palmer,  to  which  I have  above  adverted,  the  in- 
utility of  any  attempt  to  discharge  the  feces  by 
an  operation,  in  the  usual  site  of  the  anus,  must 
be  sufficiently  obvious.  (Medico -Chir.  Journ. 
vol.  i.  p.  181.) 

Sometimes,  while  the  anus  appears  pervious 
and  well  formed,  the  infant  suffers  the  same  symp- 
toms as  if  there  were  no  anus  at  all.  The 
reason  of  this  depends  upon  the  intestine  being 
occasionally  closed  by  a membranous  partition, 
situated  more  or  less  upward,  above  the  aperture 
of  the  anus.  (Courtial,  Noiovelles  Obs.  sur  les 
Os,  p.  147.;  John  Wayte,  in  Edin.  Med.  and 
Surgical  Journ.  April , 1821.  ; and  Cases  in 


Hutchisons  Obs.  in  Surgery,  ed.  2.) ; and  some* 
times  the  symptoms  are  owing  not  simply  to  an 
interruption  of  the  cavity  of  the  intestine,  but  even 
of  its  parietes;  and  thus  the  colon  may  be  sepa- 
rated entirely  from  the  rectum.  (Andral.  Precis, 
d'Anat.  Pathol,  t.  ii.  p.  143.)  Such  erroneous 
formations  may  be  suspected,  when  an  infant, 
whose  anus  is  externally  open,  does  not  void  any 
excrement  for  two  or  three  days  after  its  birth,  and 
especially  when  urgent  symptoms  arise,  such  as 
swelling  of  the  belly,  vomiting,  &c.  We  are  now 
to  endeavour  to  ascertain,  whether  the  rectum  is 
impervious  above  the  anus,  by  attempting  to  inject 
glysters,  or  introducing  a probe.  If  the  gut  be 
shut  up,  there  is  nothing  to  be  done  but  having 
recourse  to  the  method  described  above,  and  form- 
ing a communication  by  means  of  a bistoury 
guided  on  the  finger,  or  else  with  a pharyngotomus. 
If  the  obstacle  should  only  consist  of  a transverse 
membrane,  the  operation  will  be  easy,  and  its 
success  highly  probable  ; but  if  there  should  be 
an  internal  strangulation,  or  obstruction  of  the 
intestinal  canal,  from  total  deficiency  of  some  part 
of  its  parietes,  the  case  is  infinitely  more  serious. 

In  the  case  recorded  by  Mr.  Wayte,  the  mem- 
branous septum  was  felt  by  the  finger,  about  an 
inch  from  the  verge  of  the  anus.  It  was  pierced 
with  a pointed  probe,  which  was  followed  by  a 
hydrocele  trocar,  and  afterwards  by  a bougie  of 
larger  dimensions.  On  withdrawing  the  latter, 
much  meconium,  mixed  with  feces,  escaped,  and 
continued  to  be  frequently  discharged.  In  a 
week,  however,  the  opening  closed,  and  a fresh 
puncture  was  made,  which  was  maintained  by  the 
frequent  introduction  of  bougies.  The  child  pro- 
ceeded tolerably  well  until  the  end  of  another 
week,  when  the  passage  was  again  much  con- 
tracted, and  the  abdomen proportionably  distended. 
On  the  20th  day  from  birth,  a full-sized  trocar 
was  used  for  restoring  the  opening,  which,  how- 
ever, again  had  a tendency  to  close,  but  was 
afterwards  dilated  by  introducing  twice  a day 
bougies,  which  were  increased  in  size,  until  a 
rectum  bougie  of  middling  size  could  be  passed. 
The  boy  now  rapidly  improved,  and  every  hope  of 
a perfect  recovery  was  entertained,  but  disease  of 
the  os  coccygis  ensued ; and,  at  the  end  of  six 
months,  the  little  patient  died  hectic.  (See  Edin. 
Med.  and  Surg.  Journ.  vol.  xvii.) 

When  the  anus  is  imperforate,  the  intestine  some- 
times opens  into  the  vagina,  or  bladder,  or  urethra  ; 
there  being,  as  Andral  expresses  himself,  a ten- 
dency in  the  terminal  orifices  of  the  digestive, 
urinary  and  genital  organs  to  be  confounded  to- 
gether, and  to  form  a common  cavity  more  or  less 
analogous  to  the  cloaca  of  birds.  (Precis  d'Anat. 
Pathol,  t.  ii.  p.  144.  ; Dumas,  in  Recueil  Pcriodique 
de  la  Soc.  de  Med.  t.  iii.  No.  13. ; L’JSveille,  Rap- 
port des  Travaux  de  la  Soc.  Philom.  vol.  i.  p.  145. ; 
Murray.  Diss.  Atresi  Ani  vesicalis,  Ups.  1794.  ; 
Act.  Nat.  Cur.  vol.viii.  Obs.  24. ; vol.ix.  Obs.  11.; 
Rcestel,  in  Mursinna’s  Journ.  fur  die  Chir.  b.  i. 
p.547.;  Obs.  Med.  Decad.  ii.  No.  2.;  Velpeau, 
Nouv.  Eleni.  t. iii.  p.  977.)  The  first  case  is  the  least 
dangerous  of  such  malformations.  The  intestine 
may  also  terminate  at  two  places  at  the  same  time, 
viz.  at  the  usual  place,  so  as  to  form  a proper  anus, 

: more  or  less  perfect ; and  also  in  the  vagina.  If 
the  rectum  were  to  terminate  at  the  lower  and  pos- 
terior part  of  the  vulva  of  which,  M.  Brachet 
| has  lately  published  an  example,  the  making  of  a 
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new  anus  in  the  proper  situation  would  be  unat- 
tended with  difficulty.  A director  should  be  passed 
into  the  rectum  through  the  opening  already  exist- 
ing, and  an  incision  made,  under  the  guidance  of 
this  instrument,  from  the  perineum  towards  the 
coccyx,  through  all  the  textures,  keeping  up  the 
displacement  of  the  end  of  the  rectum.  A cannula 
is  then  to  be  fixed  in  the  bowel,  at  the  posterior  part 
of  the  wound,  by  which  means  the  front  of  the 
incision  would  have  an  opportunity  of  healing,  and 
the  feces  take  their  right  course.  This  operation 
was  recommended  by  Vicq.  d’Azyr.  M.  Velpeau 
sees  no  occasion  for  the  suture,  advised  by  M.  Mar- 
tin for  the  union  of  the  anterior  part  of  the  wound, 
and  suggests,  that  sometimes  it  may  be  advan- 
tageous not  to  divide  the  recto-vaginal  septum  at 
all,  but  to  pass  a blunt  curved  instrument  from 
the  vaginal  fistula  to  the  lower  end  of  the  bowel, 
and  then  make  a puncture  into  the  latter  through 
the  skin.  (See  Velpeau  Nouv.  Elem.  de  Med. 
Oper.  t.  iii.  p.  979.) 

When  the  two  openings  are  exceedingly  small, 
ana  the  feces  cannot  readily  pass  out,  even  with 
the  aid  of  glysters,  the  opening  of  the  anus  ought 
to  be  enlarged  with  a knife,  and  kept  dilated  with 
a cannula.  The  communication  with  the  vagina 
will  then  gradually  close. 

For  the  most  part,  the  intestine  has  but  one 
opening  in  the  vagina.  In  this  circumstance,  the 
surgeon  should  make  an  incision  in  the  place  which 
the  anus  ought  to  occupy.  The  natural  course  of 
the  feces  being  thus  opened,  less  excrement  will 
pass  out  of  the  vagina  ; and  by  the  introduction  of 
a tube  into  the  new  anus,  the  communication  be- 
tween the  rectum  and  vagina  will  be  obliterated, 
and  a perfect  cure  accomplished ; an  instance  of 
which  is  recorded  by  M.  Lepine.  (See  Diet,  de 
Mdd.  et  de  Chir.  Prat.  t.  iii.  p.  121.)  The  open- 
ing between  the  intestine  and  vagina  is  sometimes 
too  small  for  the  due  evacuation  of  the  feces,  and 
the  infant  is  then  exposed  to  the  same  sort  of  dan- 
gerous symptoms  as  if  the  rectum  had  no  opening 
at  all. 

In  male  infants,  the  rectum  sometimes  opens  into 
the  bladder ; and,  in  this  circumstance,  there  is 
generally  no  anus.  The  case  is  easily  known,  by 
the  meconium  being  blended  with  the  urine,  which 
acquires  a thick  greenish  appearance,  and  is  voided 
almost  continually,  though  in  small  quantities. 
Only  the  most  fluid  part  of  the  meconium  is  thus 
discharged.  The  thicker  part,  not  getting  from 
the  rectum  into  the  bladder,  nor  from  the  bladder 
into  the  urethra,  greatly  distends  the  intestines  and 
irritates  the  bladder,  producing  in  the  end  fatal 
symptoms.  For  a few  days,  however,  the  meco- 
nium may  be  diluted,  and  voided  with  the  urine. 
An  infant,  whose  meconium  came  away  through 
the  urethra,  seen  by  M.  Velpeau,  lived  nearly 
a week.  (Nouv.  Elem,  de  Med.  Oper.  t.  iii. 
p.977.)  In  all  such  cases  one  thing  is  certain, 
viz.  that  without  the  speedy  interference  of  art  to 
form  an  anus,  capable  of  serving  as  an  outlet  to 
the  feces,  with  which  the  urinary  organs  cannot 
remain  obstructed,  the  infant  will  inevitably  die. 
This  case  must,  therefore,  be  treated  on  the  same 
principles,  which  apply  to  the  foregoing  examples. 
Though  we  can  hardly  hope  to  prevent  altogether 
the  inconveniences  resulting  from  the  rectum  open- 
ing into  the  bladder,  since  even  a new  passage  will 
not  completely  hinder  the  feces  from  following  the 
other  course ; yet  we  shall  thus  afford  the  child 
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the  only  chance  of  preservation  which  its  situation 
will  allow. 

In  cases,  in  which  an  outlet  for  the  feces  cannot 
be  procured  by  any  of  the  methods  pointed  out 
above,  Littre  proposed,  in  1720,  to  make  an  opening 
in  the  sigmoid  flexure  of  the  colon,  above  the 
left  groin,  and  thus  form  an  artificial  anus.  In 
1788,  Dumas  tried  the  plan  on  an  infant,  which 
died  on  the  tenth  day.  In  1793,  it  was  practised 
with  complete  success  by  M.  Duret,  of  Brest ; 
and  M.  Pilore,  of  Rouen,  had  an  equally  fortunate 
case.  But  the  infant,  on  whom  Desault  operated 
in  1794,  lived  but  four  days  afterwards.  M.  Ou- 
vrard,  of  Anger,  and  M.  Roux,  of  Paris,  lost  also 
the  two  children  on  whom  they  made  the  experi- 
ment. (See  Velpeau,  Nouv.  Elem.  de  Med.  Oper . 
t.  iii.  p.  983.)  M.  Duret  cut  into  the  abdomen 
at  the  lower  part  of  the  left  iliac  region  : and, 
having  opened  the  sigmoid  flexure  of  the  colon,  he 
fixed  it  near  the  wound.  The  child  was  saved  by 
the  formation  of  an  artificial  anus ; but  at  the  age 
of  twenty-five  months,  it  continued  to  be  troubled 
with  a prolapsus  of  the  lining  of  the  bowel.  (See 
Recueil  Periodique  de  la  Soc.  de  Med.  t.  iv.  No.  19. ; 
and  Sabatier  Med.  Operatoire,  t.  iii.  p.336.  edit. 2.) 

An  instance  was  published  by  Mr.  Pring,  in 
which  he  made  an  opening  in  the  colon,  near  its 
sigmoid  flexure,  in  a lady,  who,  in  consequence  of 
a scirrhous  disease  of  the  rectum,  was  afflicted 
with  an  obstinate  and  perilous  obstruction  of  the 
intestinal  canal.  The  patient  survived  the  opera- 
tion nearly  sixteen  months,  at  the  end  of  which 
time  she  fell  a victim  to  the  disease  of  the  rectum. 
(See  London  Med.  and  Physical  Journal,  vols.  xlv. 
and  xlvii.)  Every  permanent  closure  or  oblitera- 
tion of  a part  of  the  intestinal  canal  being  fatal  if 
left  to  itself,  M.  Velpeau  sees  nothing  blameable 
in  forming,  in  such  a case,  an  artificial  anus.  The 
difficulty,  says  he,  would  first  be  to  acquire  a 
certainty  of  the  existence  of  the  obliteration  or 
permanent  closure,  and  then  to  ascertain  that  it 
was  situated  in  the  rectum,  or  lower  part  of  the 
sigmoid  flexure  of  the  colon,  so  that  the  artificial 
anus  above  Poupart’s  ligament  would  be  above  the 
obstruction.  These  points,  however,  according  to 
M.  Velpeau,  are  often  made  out.  “ Braillet  had 
no  doubt  about  them  in  the  case  which  he  has  re- 
corded. Neither  was  M.  Solon  mistaken  in  the 
example  quoted  by  M.  Paris.  The  same  things 
were  equally  manifest  in  the  course  of  Talma’s 
disease.  I may  apply  a similar  remark  to  the 
case  of  a woman,  whose  body  I examined  in 
1825.  No  modification  of  the  operation  would 
be  requisite,  except  that,  instead  of  being  always 
performed  on  the  left  side,  it  might  be  indispens- 
able to  cut  into  the  right  iliac  fossa,  if  the  stricture 
were  in  the  transverse  or  ascending  colon.  After 
all  (observes  M.  Velpeau),  this  operation  is  not 
merely  a theoretical  speculation  : practitioners  have 
had  the  courage  to  perform  it  on  the  living  subject. 
Martland,  who  first  did  this  in  1814,  saved  his 
patient’s  life.”  (See  Nouv.  Elem.  de  Med.  Oper. 
t.  iii.  p.  985.)  I should  be  reluctant  to  offer  any 
remarks  encouraging  the  repetition  of  this  practice, 
against  which  various  considerations  present  them- 
selves, particularly  in  cases  where,  besides  a mere 
difficulty  of  emptying  the  bowels,  another  disease 
exists,  which  is  itself  likely  to  destroy  the  patient, 
and  is  of  a nature  not  capable  of  receiving  any 
effectual  benefit  from  the  operation. 

The  operation  consists  in  making  an  incision  a 
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little  above  Poupart’s  ligament,  about  two  inches 
in  length,  and  on  the  outer  side  of  the  course  of  the 
epigastric  artery ; the  skin,  superficial  fascia  apo- 
neurosis of  the  external  oblique  muscle,  the  lower 
fibres  of  the  internal  oblique  and  transverse  muscles, 
the  fascia  transversalis,  and  the  peritoneum,  are  to 
be  divided  in  succession.  As  soon  as  the  peritoneum 
has  had  a small  puncture  cautiously  made  in  it,  a 
director  is  to  be  introduced  into  the  opening,  which 
is  to  be  enlarged  with  a probe-pointed  bistoury. 
The  distended  bowel,  of  a livid  or  greenish  colour, 
presents  itself  in  the  wound  ; and,  being  opened  in 
the  same  direction  as  the  wound,  a tent,  or  a piece 
of  full-sized  elastic  gum  catheter,  should  be  placed 
in  the  new  passage.  The  introduction  of  a ligature 
through  the  mesentery  is  sometimes  advised ; but 
as  my  observations  only  refer  to  opening  the  sig- 
moid flexure  of  the  colon,  such  expedient  is  out 
of  the  question. 

Callisen  conceived,  that  the  descending  colon 
might  be  most  safely  got  at  by  making  an  incision 
in  the  left  lumbar  region,  along  the  edge  of  the 
quadratus  lumborum  muscle,  and  opening  that 
intestine  between  the  two  layers  of  peritoneum, 
which  fix  it  in  its  situation.  Thus  he  calculated 
that  all  necessity  for  cutting  into  the  cavity  of  the 
peritoneum  itself  would  be  obviated.  (Syst.  Chir. 
Hodiernce,  t.ii.  p.  683,  689.  ed.  1800.)  The  opera- 
tion was  tried  in  one  case  by  M.  Roux,  but  in 
two  hours  the  infant  perished.  (See  Velpeau, 
Nouc.  Elem.  de  Med.  Oper.  t.  iii.  p.984.)  I fully 
agree  with  the  latter  surgeon,  that  this  method, 
which  is  far  more  difficult  than  the  plan  of  M. 
Littre,  must  be  fully  as  dangerous. 

I shall  conclude  this  subject  with  briefly  men- 
tioning a scheme,  attributed  to  M.  Dubois,  which 
was,  to  introduce  some  exploratory  instrument 
into  the  intestinal  canal,  through  the  wound  above 
Poupart’s  ligament,  for  the  purpose  of  ascertaining 
whether  it  is  practicable  to  push  it  on  to  the  peri- 
neum, and,  with  its  assistance,  to  form  an  anus  in 
the  natural  place.  This,  as  M.  Velpeau  informs 
us,  has  hitherto  only  been  attempted  on  the  dead 
body. 

See  Sabatier,  Medecine  Operatoire,  t.  iii.  p.  S3 0.  Pap- 
pendorf,  De  Ano  infantum  imperforato,  Leipz.  1783. 
Remarques  sur  Differens  Vices  de  Conformation  que 
les  Enfans  apportent  en  naissant,  par  M.  Petit,  in  Mem. 
de  l’Acad.  Royale  de  Chir.  t.  ii.  p.  23d.  edit,  in  12mo.  H. 
A.  Wrisberg,  De  praJernaturali  et  raro  Intestini  Recti 
cum  vesica  urinaria  coalitu,  et  independente  Ani  defectu, 
4to.  Gott  1779.  Ford,  in  Med.  Facts  and  Obs.  vol.  i.  No. 
30.  Chamberlaine,  in  Memoirs  of  the  Med.  Soc.  of  Lond. 
vol.  v.  No.  23.  Richerand,  Nosographie  Chir.  t.  iii.  p.  437. 
&c.  edit.  4.  G.  Wayte , in  Edin.  Med.  Journ.  vol.  xvii. 
Lancet,  vol.  i.  p.  434.  A.  C.  Hutchison,  in  Pract.  Obs. 
in  Surgery,  ed.  2.  1826.  Miller,  in  Edin.  Med.  Journ. 
No.  98.  p.  61.  Jolliet,  in  Journ.  de  Med.  par  Leroux, 
t.  xxxii.  p.  272.  Alf.  L.  M.  Velpeau,  Nouv.  Elem.  de 
Med.  Oper.  t.  iii.  p.  977.  8vo.  Paris,  1832. 

Abscesses  of  the  Anus.-— Fistula  in  Ano. 

The  custom  of  giving  the  appellation  of  fistula 
to  every  collection  of  matter  formed  near  the 
anus,  has  frequently,  by  conveying  a false  no- 
tion of  them,  been  productive  of  such  methods 
of  treatment,  as  are  diametrically  opposite  to 
those  which  ought  to  be  pursued.  It  is  well 
observed  by  Pott,  that  a small  orifice  or  outlet 
from  a large  or  deep  cavity,  discharging  a thin 
gleet  or  sanies,  made  a considerable  part  of  the 
idea,  which  our  ancestors  had  of  a fistulous  sore, 
wherever  seated.  With  the  term  fistulous,  they 
always  connected  a notion  of  callosity ; and 
therefore,  whenever  they  found  such  a kind  of 


opening  yielding  such  sort  of  discharge,  and  at- 
tended with  any  degree  of  induration,  they  called 
the  complaint  a fistula.  Imagining  this  callosity 
to  be  a diseased  alteration  made  in  the  very  struc- 
ture of  the  parts,  they  had  no  conception,  that  it 
could  be  cured  by  any  means  but  by  removal  with 
a cutting  instrument,  or  by  destruction  with  es- 
charotics ; and,  therefore,  they  immediately  at- 
tacked it  with  knife  or  caustic,  in  order  to  accom- 
plish one  of  these  ends. 

Collections  of  matter  from  inflammation  (where- 
ever  formed),  if  they  be  not  opened  in  time,  and 
in  a proper  manner,  do  often  burst.  The  hole, 
through  which  the  matter  finds  vent,  is  generally 
small,  and  not  often  situated  in  the  most  convenient 
or  most  dependent  part  of  the  tumour : it  therefore 
is  unfit  for  the  discharge  of  all  the  contents  of  the 
abscess  ; and,  instead  of  closing,  contracts  itself  to 
a smaller  size,  and,  becoming  hard  at  its  edges, 
continues  to  drain  off  what  is  furnished  by  the 
sides  of  the  cavity. 

When  an  abscess  near  the  anus  bursts,  the 
smallness  of  the  accidental  orifice ; the  hardness 
of  its  edges  ; its  being  found  to  be  the  outlet  from 
a deep  cavity;  the  daily  discharge  of  a thin, 
gleety,  discoloured  kind  of  matter ; and  the  indu- 
ration of  the  parts  round  about,  have  all  contri- 
buted to  raise  and  confirm  the  idea  of  a true  fistula. 

Abscesses  about  the  anus  present  themselves 
in  different  forms. 

Sometimes  the  attack  is  made  with  symploms 
of  high  inflammation  ; with  pain,  fever,  rigor,  &c. 
and  the  fever  ends  as  soon  as  the  abscess  is 
formed.  In  this  case  a part  of  the  buttock,  near 
the  anus,  is  considerably  swollen,  and  has  a large 
circumscribed  hardness.  In  a short  time,  the 
middle  of  this  hardness  becomes  red  and  inflamed, 
and  in  the  centre  of  it  matter  is  formed. 

The  pain  is  sometimes  great,  the  fever  high, 
the  tumour  large,  and  exquisitely  tender  ; but 
however  disagreeable  the  appearances  may  have 
been,  or  however  high  the  symptoms  may  have 
risen,  before  suppuration,  yet,  when  that  end  is 
fairly  and  fully  accomplished,  the  patient  gene- 
rally becomes  easy  and  cool ; and  the  matter 
formed  under  such  circumstances,  though  it  may 
be  plentiful,  is  good. 

On  the  other  hand,  the  external  parts,  after 
much  pain,  attended  with  fever,  sickness,  &c. 
are  sometimes  attacked  with  considerable  inflam- 
mation, but  without  any  of  that  circumscribed 
hardness  which  characterises  the  preceding  tu- 
mour; instead  of  which  the  inflammation  is  ex- 
tended largely,  and  the  skin  wears  an  erysipelatous 
kind  of  appearance.  In  this  the  disease  is  more 
superficial,  the  quantity  of  matter  small,  and  the 
cellular  membrane  sloughy  to  a considerable  ex- 
tent. 

Sometimes,  instead  of  either  of  the  preceding 
appearances,  a grangrenous  suppuration  takes 
place,  and  the  cellular  tissue  is  affected  in  the  same 
manner  as  it  is  in  a carbuncle. 

In  this  case,  the  skin  is  of  a dusky  red  or  pur- 
ple kind  of  colour  ; and,  although  harder  than  in 
a natural  state,  it  has,  by  no  means,  that  degree  of 
tension  or  resistance,  which  it  has  either  in  phleg- 
mon, or  in  erysipelas.  The  patient  has  generally 
at  first,  a hard,  full,  jarring  pulse,  with  great 
thirst  and  restlessness.  If  the  progress  of  the  dis- 
ease be  not  stopped,  or  the  patient  relieved  by  me- 
dicine the  pulse  soon  changes  into  an  unequal. 
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low,  faltering  one ; and  the  strength  and  the  spirits 
sink  in  such  manner,  as  to  imply  great  and  imme- 
diately impending  mischief.  The  matter  formed 
under  the  skin,  so  altered,  is  small  in  quantity, 
and  bad  in  quality,  and  the  adipose  membrane  is 
gangrenous  and  sloughy  throughout  the  extent  of 
the  discoloration. 

Sometimes  the  disease  makes  its  first  appear- 
ance in  the  induration  of  the  skin,  near  to  the 
verge  of  the  anus,  but  without  pain  or  alteration 
of  colour  ; which  hardness  gradually  softens  and 
suppurates.  The  matter,  when  let  out  in  this  case, 
is  small  in  quantity,  good  in  quality  ; and  the  sore 
is  superficial,  clean,  and  well- conditioned.  On  the 
contrary,  it  now  and  then  happens,  that  although 
the  pain  is  but  little,  and  the  inflammation  appa- 
rently slight,  yet  the  matter  is  large  in  quantity, 
bad  in  quality,  extremely  offensive,  and  proceeds 
from  a deep  crude  hollow.  (Potf.) 

Sir  Benjamin  Brodie  remembers  a gentleman, 
in  whom  an  abscess  formed  by  the  side  of  the 
rectum,  and  who  was  not  conscious  of  any  local 
symptoms ; “ but  he  had  been  for  some  time  sub- 
ject to  headach,  was  languid,  forced  to  go  home, 
and  lie  down  in  the  middle  of  the  day.  One  day, 
as  he  was  walking  in  the  streets,  the  abscess  burst, 
and  that  was  the  first  thing  which  gave  him  any 
notice  of  its  existence.”  (See  Loud.  Med.  Gaz. 
for  1835, 1836,  p.26.) 

The  place  where  the  abscess  points,  and  where 
the  matter,  if  let  alone,  would  burst  its  way  out,  is 
various  and  uncertain.  Sometimes,  it  is  in  the 
buttock,  at  a distance  from  the  anus  ; at  other  times 
near  its  verge  or  in  the  perineum  ; and  this  dis- 
charge is  made  sometimes  from  one  orifice  only, 
sometimes  from  several.  In  some  cases  there  is  not 
only  an  opening  through  the  skin,  externally,  but 
another  through  the  intestine  into  its  cavity ; in 
others,  there  is  only  one  orifice,  and  that  either  ex- 
ternal or  internal. 

Sometimes  the  matter  is  formed  at  a consider- 
able distance  from  the  rectum,  which  is  not  even 
laid  bare  by  it ; at  others,  it  is  laid  bare  also,  and 
not  perforated  : it  is  also  sometimes  not  only  de- 
nuded, but  pierced  ; and  that  in  more  places  than 
one. 

All  consideration  of  preventing  suppuration  is 
generally  out  of  the  question  : and  our  business,  if 
called  at  the  beginning,  must  be  to  moderate 
the  symptoms  ; to  forward  the  suppuration  ; when 
the  matter  is  formed,  to  let  it  out;  and  to  treat  the 
sore  in  such  a manner  as  shall  be  most  likely  to  pro- 
duce a speedy  and  lasting  cure. 

When  no  symptoms  require  particular  attention, 
and  all  that  we  have  to  do  is  to  assist  the  maturation 
of  the  tumour,  a soft  poultice  is  the  best  applica- 
tion. When  the  disease  was  of  the  phlegmo- 
nous kind,  Mr.  Pott  preferred  letting  the  skin  be- 
come very  thin  before  an  opening  was  made  in  it; 
but,  at  the  present  day,  abscesses  near  the  anus  and 
rectum  are  commonly  opened  directly  the  matter 
has  formed.  This  kind  of  tumour  is  generally 
found  in  people  of  full  sanguine  habits  : and  who, 
therefore,  if  the  pain  be  great,  and  the  fever  high, 
will  bear  evacuation,  both  by  phlebotomy  and 
gentle  cathartics. 

When  the  inflammation  is  erysipelatous,  the 
quantity  of  matter  formed  is  small,  compared  with 
the  size  and  extent  of  the  tumour ; the  disease  is 
rather  a sloughy,  putrid  state  of  the  cellular  mem- 
brane, than  a single  abscess,  and,  therefore,  the 


sooner  it  is  opened  the  better : if  we  wait  for  the 
matter  to  make  a point,  we  shall  wait  for  what 
will  not  happen  ; at  least  not  till  after  a consider- 
able length  of  time,  during  which  the  disease  will 
extend  itself. 

When,  instead  of  either  of  the  preceding  ap- 
pearances, the  skin  wears  a dusky  purplish-red 
colour  ; has  a doughy,  unresisting  kind  of  feel,  and 
very  little  sensibility  : when  these  circumstances 
are  joined  with  an  unequal  faltering  kind  of  pulse, 
irregular  shiverings,  a great  failure  of  strength  and 
spirits,  and  inclination  to  dose,  the  case  is  formid- 
able, and  the  event  generally  fatal. 

The  habit,  in  these  circumstances,  is  always 
bad  ; sometimes  from  nature,  but  much  more  fre- 
quently from  gluttony  and  intemperance.  What 
assistance  art  can  lend,  must  be  administered 
speedily  ; every  minute  is  of  consequence  ; and  if 
the  disease  be  not  stopped,  the  patient  will  sink. 
Here  (says  Pott)  is  no  need  for  evacuation  of  any 
kind:  recourse  must  be  immediately  had  to  medi- 
cal assistance;  the  part  affected  should  be  fre- 
quently fomented ; a large  and  deep  incision 
should  be  made  into  the  diseased  part,  and  the 
applications  made  to  it  should  be  of  the  warmest, 
most  antiseptic  kind. 

Strangury,  clysury,  and  even  total  retention  of 
urine,  are  no  very  uncommon  attendants  upon 
abscesses  in  the  neighbourhood  of  the  rectum  and 
bladder : more  especially  if  the  seat  of  them  be 
neai  the  neck  of  the  latter  organ.  They  some- 
times continue  from  the  first  attack  of  the  inflam- 
mation until  the  matter  is  formed,  and  has  made  its 
way  outward,  and  sometimes  last  a few  hours  only. 

The  two  former  most  commonly  are  easily  re- 
lieved by  the  loss  of  blood  and  the  use  of  gum 
arabic,  with  nitre,  &c.  But  in  the  total  retention, 
they  who  have  not  often  seen  this  case  generally 
have  immediate  recourse  to  the  catheter ; but 
this  practice  was  condemned  by  Pott,  who  ob- 
serves that  the  retention  here  is  spasmodic,  and 
arises  from  irritation,  notwithstanding  the  partici- 
pation of  the  neck  of  the  bladder  in  some  degree, 
in  the  inflammation. 

The  following  is  the  practice  advised  by  Pott : — 
Loss  of  blood  is  necessary,  the  quantity  to  be  de- 
termined by  the  strength  and  state  of  the  patient ; 
a gentle  cathartic  : but  the  most  effectual  means 
of  relief  seemed  to  him  to  be  the  warm  bath,  or 
semicupium  ; the  application  of  bladders  with  hot 
water  to  the  pubes  and  perineum ; and,  above 
all  other  remedies,  the  injection  of  a glyster,  con- 
sisting of  warm  water,  oil,  and  opium.  . 

A painful  tenesmus  is  no  uncommon  attendant 
upon  an  inflammation  of  the  parts  about  the 
rectum.  If  a dose  of  rhubarb,  joined  with  the 
confect,  opii,  does  not  remove  it,  the  injection  of 
thin  starch  and  opium,  or  tinct.  thebaic.,  is  almost 
infallible. 

The  bearing  down  in  females,  as  it  proceeds,  in 
this  case,  from  the  same  kind  of  cause  (viz.  irrita- 
tion), admits  of  relief  from  the  same  means  as  the 
tenesmus. 

In  some  habits,  an  obstinate  costiveness  attends 
this  kind  of  inflammation,  accompanied,  not  un- 
frequently,  with  a painful  distention  and  enlarge- 
ment of  the  hemorrhoidal  vessels,  both  internally 
and  externally.  While  a large  quantity  of  hard 
feces  is  detained  within  the  large  intestines,  the 
whole  habit  must  be  disordered  ; and  the  sympto- 
matic fever,  which  necessarily  accompanies  the 
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formation  of  matter,  must  be  considerably  height- 
ened. And  while  the  vessels  surrounding  the 
rectum  (which  are  large  and  numerous)  are 
distended,  all  the  ills  proceeding  from  pressure, 
inflammation,  and  irritation,  must  be  increased. 
Here  we  must  agree  with  Pott,  that  phlebotomy, 
laxative  glysters,  and  a low  cool  regimen  must 
be  the  remedies  : while  a soft  cataplasm,  applied 
externally,  will  serve  to  relax  and  mollify  the 
swollen  indurated  piles,  at  the  same  time  that  it 
hastens  the  suppuration. 

When  abscesses  have  formed,  and  are  fit  to  be 
opened,  or  when  they  have  already  burst,  they 
may  be  reduced  to  two  general  heads,  — viz. 

1.  Those,  in  which  the  intestine  is  not  at  all 
interested  : and 

2.  Those,  in  which  it  is  either  laid  bare,  or 
perforated. 

In  making  the  opening,  the  knife  or  lancet 
should  be  passed  in  deep  enough  to  reach  the  fluid  ; 
and  when  it  is  in,  the  incision  should  be  continued 
upward  and  downward,  in  such  manner  as  to  di- 
vide all  the  skin  covering  the  matter.  By  these 
means,  the  contents  of  the  abscess  will  be  dis- 
charged at  once  ; future  lodgment  of  matter  will 
be  prevented,  and  convenient  room  will  be  made 
for  the  dressing's. 

Notwithstanding  all  these  collections  of  matter 
are  generally  called  fistula,  and  are  all  supposed 
to  affect  the  rectum,  the  abscess  is  sometimes 
really  at  a distance  from  the  gut,  and  none  of 
these  cases  either  are  or  can  be  originally  fistula. 
(Pott.) 

Abscesses  near  the  rectum  happen  with  par- 
ticular frequency  in  persons  who  are  habitually 
costive,  and,  according  to  Sir  Benjamin  Brodie, 
in  those  also  who  have  been  troubled  with  piles. 
His  observations  confirm  the  truth  of  some 
cases  on  record,  where  abscesses  of  the  rectum  are 
stated  to  have  been  produced  by  foreign  bodies 
penetrating  through  the  mucous  membrane  of  the 
bowel  and  sphincter  muscle,  into  the  cellular 
tissue.  “ I was  sent  for  (he  informs  us)  to  a 
gentleman,  who  had  a very  uneasy  feeling  in  the 
rectum.  I thought  he  laboured  under  internal 
piles,  and  prescribed  for  him  something,  which, 
however,  did  not  relieve  him.  The  next  day,  as  he 
was  no  better,  I examined  the  rectum,  and  found 
a hard  substance  sticking  in  the  mucous  mem- 
brane : with  some  difficulty  I extracted  it,  and 
found  it  to  be  part  of  the  core  of  an  apple,  which 
the  patient  had  eaten.”  If  this  had  not  been 
extracted,  no  doubt  an  abscess  might  have  been 
produced  by  the  side  of  the  gut.  Sir  Benjamin 
Brodie  was  sent  for  to  another  patient,  who  had 
an  abscess  near  the  rectum ; and,  after  he  had 
opened  it,  he  detected  a long  fish-bone  sticking 
across  it,  which  was  extracted.  The  bone  had 
evidently  penetrated  the  mucous  membrane  of  the 
bowel ; and,  in  all  probability,  some  feculent 
matter  had  passed  by  the  side  of  it,  so  as  to  ac- 
count for  the  remarkable  putridity  of  the  matter. 
(See  Loud.  Med.  Gaz.  for  1835, 1836,  p.  27.)  The 
experience  of  Sir  Benjamin  Brodie  likewise  agrees 
with  the  remark  made  by  the  greater  number  of 
writers  on  this  subject,  respecting  the  occasional 
formation  of  abscesses  near  the  rectum  in  persons 
otherwise  healthy,  though  they  take  place  far 
more  commonly  in  unhealthy  individuals. 

A few  years  ago,  some  interesting  remarks  on 
fistula  in.ano  were  published  in  France  by  M. 


Ribes,  deduced  from  the  dissection  of  not  less 
than  seventy-five  persons,  who  had  died  with 
fistula?.  No  man,  who  has  seen  much  of  this 
part  of  surgery,  can  doubt  that  the  most  frequent 
form  of  the  disease  is  that,  in  which  the  abscess  has 
only  an  external  opening,  and  does  not  perforate 
the  rectum  at  all,  from  which,  indeed,  the  matter 
is  sometimes  more  or  less  distant.  Nor  can  any 
experienced  surgeon  question  the  truth  of  Mr. 
Pott’s  account,  respecting  the  diversity  of  the  na- 
tureofthe  casesof  fistula?, some  beingphlegmonous, 
some  erysipelatous,  and  others  more  like  the  car- 
buncle in  their  origin,  progress,  and  consequences. 
But,  besides  these  circumstances,  another  one 
worthy  of  notice  is,  that  the  presence  of  fistula  in 
ano  by  no  means  always  implies  the  previous  or 
present  existence  of  piles.  However,  notwith- 
standing these  considerations,  the  doctrine  started 
by  M.  Ribes  is,  that  a fistula  is  formed  by  the 
bursting  of  an  internal  pile  into  the  rectum,  and 
the  consequent  passage  of  a portion  of  the  contents 
of  the  bowel  into  the  orifice.  Now  this  is  not  the 
common  mode  in  which  an  abscess  near  the 
anus  is  occasioned  ; yet  it  sometimes  appears,  as 
an  exception  to  the  common  course  of  things. 
Sir  Benjamin  Brodie  speaks  of  two  kinds  of  ab- 
scesses as  happening  in  connection  with  piles. 
First,  an  abscess  may  form  in  an  external  pile,  and 
burst  externally.  Sometimes,  says  he,  it  will  heal, 
and  not  form  again;  at  other  times,  it  will  heal, 
and  then  form  again.  Secondly,  an  abscess  may 
form  in  internal  piles,  which  burst  into  the  cavity 
of  the  rectum  ; and  this  sometimes  heals  sponta- 
neously, and  sometimes  not.  ( Brodie , in  Loud. 
Med.  Gaz.  for  Oct.  1835,  p.  26.)  According  to 
M.  Ribes,  the  orifice  is  always  within  five  or  six 
lines  above  the  junction  of  the  internal  membrane 
of  the  bowel  with  the  external  skin,  and  may 
usually  be  seen  if  the  patient  forces  the  gut  gently 
down,  as  in  going  to  stool.  This  account  of  the 
common  situation  of  the  internal  opening,  when 
the  abscess  communicates  with  the  bowel,  agrees 
with  the  observations  of  Sabatier,  Larrey,  and 
Chelius.  (See  Recherches  sur  la  Situation  de 
I’Orifice  interne  de  la  Fistule  de  VAnus.  §c. 
Quarterly  Journ.  of  Foreign  Med.  No.  8.  Oct. 
1820  ; Larrey,  in  Mem.  de  Chir.  Mil.  t.  iii.  p.  415. : 
Chelius,  Handb.  der  Chir.  b.i.  p.  577.  8vo.  Heidelb. 
1826.) 

If  a large  and  convenient  opening  has  been 
made  by  a simple  incision,  the  contents  of  the  ab- 
scess have  been  discharged,  and  a cavity  left, 
which  is  to  be  filled  up,  the  dressings  ought  to 
be  so  small  in  quantity  as  to  permit  nature  to 
bring  the  sides  of  the  cavity  towards  each  other, 
and  they  ought  not  by  their  quality  either  to  irri- 
tate or  destroy. 

In  this,  as  in  most  other  cases,  where  there  are 
large  sores  or  considerable  cavities,  a great  deal 
will  depend  on  the  patient’s  habit,  and  the  care 
that  is  taken  of  it ; if  that  be  good,  or  if  it  be  pro- 
perly corrected,  the  surgeon  will  have  very  little 
trouble  in  his  choice  of  dressings;  only  to  take 
care  that  they  do  not  offend  either  in  quantity,  or 
quality  : but  if  the  habit  be  bad,  or  injudiciously 
treated,  he  may  (according  to  Pott’s  expression) 
use  the  whole  farrago  of  externals,  and  only  waste 
his  own  and  his  patient’s  time. 

By  light  easy  treatment,  large  abscesses  formed 
in  the  neighbourhood  of  the  rectum  will  some- 
times be  cured,  without  any  necessity  for  meddling 
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with  the  bowel.  But  more  frequently  the  intes- 
tine, although  it  may  not  have  been  pierced  by 
the  matter,  has  yet  been  so  denuded  that  no  con- 
solidation of  the  sinus  can  be  obtained  but  by  a 
division  ; that  is,  by  laying  the  two  cavities,  viz. 
that  of  the  abscess,  and  that  of  the  intestine,  into 
one. 

Sir  Benjamin  Brodie  admits,  with  Pott,  that 
abscesses  near  the  rectum,  after  discharging  them- 
selves, sometimes  heal  up  like  others.  This,  how- 
ever, he  considers  as  an  exception  to  a general 
rule.  In  the  majority  of  examples,  if  nothing  be 
done,  the  opening  will  continue,  sometimes  discharg- 
ing little  and  sometimes  much  ; or  it  will  alternately 
close  and  break.  Sir  Benjamin  Brodie  has  seen  se- 
veral cases  (and  most  other  surgeons  of  experience 
must  have  seen  the  same  thing)  where  a neglected 
fistula  has  continued  in  this  state  for  years.  This, 
however,  is  what  ought  nottobe  allowed ; for,  sooner 
or  later,  the  case  may  assume  a formidable  charac- 
ter. The  following  case  is  related  by  this  eminent 
surgeon:  — A gentleman  had  had  an  abscess  by 
the  side  of  the  rectum  for  twenty  years,  some- 
times discharging  a little  matter,  then  stopping, 
and  afterwards  discharging  again.  Three  or  four 
months  before  Sir  Benjamin  Brodie  was  consulted 
the  orifice  closed,  and  did  not  open  again  as  usual ; 
after  this  the  patient  soon  began  to  suffer  a great 
deal  of  pain,  and  became  exceedingly  ill.  Sir  Ben- 
jamin  Brodie  examined  the  rectum,  and  satisfied 
himself  of  the  existence  of  a very  large  deep  abscess; 
a lancet  was  introduced  by  the  side  of  the  gut,  and 
it  went  in  quite  up  to  the  handle  before  the  matter 
was  reached.  When  a little  matter  had  escaped, 
a director  was  introduced,  and  the  opening  freely 
dilated  with  a probe-pointed  bistoury  ; a pint  or 
more  of  very  putrid  matter  immediately  flowed 
out.  Afterwards  another  enlargement  of  the  wound 
became  necessary,  and  the  patient  recovered  from 
a dangerous  state,  produced  entirely  by  the  neglect 
of  a trifling  case.  (Op.  et  vol.  cit.  p.  28.)  The 
reason  of  abscesses  near  the  rectum  less  frequently 
healing  up  than  others,  is  referred  by  Sir  Benja- 
min Brodie  to  the  sinus,  or  passage  for  the  matter, 
running  through  the  sphincter  muscle.  “ The 
sphincter  muscle  is  constantly  in  motion,  con- 
tracting and  dilating,  and  consequently  there  is 
not  the  repose  which  is  necessary  for  the  cure  of 
the  abscess.”  (Op.  et.  vol.  cit.  p.  27.)  Sir  Benja- 
min Brodie  acknowledges,  that  an  abscess  some- 
times forms  high  up  by  the  side  of  the  rectum, 
above  the  sphincter ; but  this  he  regards  as  an 
occurrence  comparatively  rare.  “ These  abscesses 
( he  observes)  attain  a very  large  size  before  the 
patient  suffers  much  pain  or  inconvenience.  There 
is  at  first  merely  a sense  of  bearing  down  of  the 
rectum,  occasioned  by  the  pressure  of  the  abscess 
on  it  ; but  as  the  abscess  increases  in  size,  the 
patient  has  violent  painful  spasms,  and  a constant 
feeling  as  if  he  wanted  to  pass  a motion,  while 
there  are  no  feces  in  the  bowel.  His  sufferings 
are  now  excessive.  You  examine  the  external 
parts,  and  you  see  nothing-,  you  introduce  your 
finger  into  the  rectum,  and  there  you  perceive  the 
abscess  pressing  on  one  side  of  the  gut,  and  very 
much  diminishing  its  diameter.  Having  thus 
ascertained  the  position  of  the  abscess,  if  you 
examine  the  external  parts  again,  although  you 
could  discover  nothing  in  the  first  instance,  you 
will  probably  be  able  to  detect  it,  deep  sealed  as 
it  is,  at  the  side  of  the  anus.  More  resistance  will 
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be  offered  to  the  pressure  of  the  finger  here  than 
elsewhere  ; and  if  you  introduce  two  fingers  of 
the  left  hand  into  the  rectum,  and  press  on  the 
abscess  from  within,  you  will  make  it  actually 
bulge  a little  externally.”  Sir  Benjamin  Brodie 
then  proceeds  to  explain,  that  abscesses,  formed 
high  up  by  the  side  of  the  rectum,  if  left  to  them- 
selves, generally  burst  into  it. 

When  the  intestine  is  found  to  be  separated 
from  the  surrounding  parts  by  the  matter,  the 
operation  of  dividing  it  should  be  performed  at  the 
time  the  abscess  is  first  opened,  and  not  be  de- 
ferred. For,  if  it  be  done  properly,  it  will  add  so 
little  to  the  pain  which  the  patient  must  feel  by 
opening  the  abscess,  that  he  will  seldom  be  able 
to  distinguish  the  one  from  the  other,  either 
with  regard  to  time  or  sensation  ; whereas,  if  it 
be  deferred,  he  must  either  be  in  continual  ex- 
pectation of  a second  cutting,  or  feel  one  at  a 
time  when  he  does  not  expect  it. 

The  intention  in  this  operation  is  to  divide  the 
intestine,  from  the  verge  of  the  anus,  up  as  high  as 
the  top  of  the  hollow  in  which  the  matter  was 
formed  ; thereby  to  lay  the  two  cavities  of  the 
gut  and  abscess  into  one,  and  by  means  of  an 
open  wound,  instead  of  a hollow  or  sinuous  sore, 
which  serves  for  the  lodgment  of  matter,  to  obtain 
a firm  and  lasting  cure.  The  operation,  however, 
is  effectual  partly  on  another  principle,  first  par- 
ticularly explained  by  Sir  Benjamin  Brodie.  The 
division  of  the  sphincter  muscle  had  indeed  been 
insisted  upon  by  others  (see  Chelius  Handb.  der 
Chir.  b.  i.)  ; but  the  principle  of  its  utility  had 
not  been  duly  pointed  out.  “ When  the  abscess 
is  laid  open,  the  fibres  between  it  and  the  bowel 
must  be  divided  ; and  the  sphincter  muscle  being 
thus  set  at  liberty,  not  only  is  there  a free  and 
ready  escape  for  the  matter,  but  the  action  of  the 
muscle,  which  prevents  the  healing  of  the  abscess, 
is  put  an  end  to.  This  then  is  the  mode  of  curing 
the  abscess:  lay  it  open  into  the  bowel,  dividing 
at  the  same  time  the  fibres  of  the  sphincter  muscle, 
which  lie  over  it.”  (Brodie.) 

For  this  purpose,  the  curved  probe-pointed 
knife,  with  a narrow  blade,  is  the  most  useful  and 
handy  instrument  of  any.  This,  introduced  into 
the  sinus,  while  the  surgeon’s  forefinger  is  in  the 
intestine,  will  enable  him  to  divide  all  that  can 
ever  require  division ; and  that  with  less  pain  to 
the  patient,  with  more  facility  to  the  operator,  as 
well  as  with  more  certainty  and  expedition,  than 
any  other  instrument  whatever.  If  there  be  no 
opening  in  the  intestine,  the  smallest  degree  of 
force  will  thrust  the  point  of  the  knife  through, 
and  thereby  make  one  ; if  there  be  one  already, 
the  same  point  will  pass  through  it.  In  either 
case,  it  will  be  received  by  the  finger  in  ano  ; 
will  thereby  be  prevented  from  deviating;  and 
being  brought  out  by  the  same  finger,  must 
necessarily  divide  all  that  is  between  the  edge  of 
the  knife  and  the  verge  of  the  anus.  (Pott.) 

Besides  the  operation  with  the  probe-pointed 
bistoury,  as  described  by  Pott,  surgeons  often 
practise  another  with  a silver  director  and  sharp- 
pointed  bistoury.  The  director  is  introduced  into 
the  sinus,  and  then  into  the  rectum,  either  through 
the  internal  opening,  if  one  already  exists,  or  by 
making  it  gradually  penetrate  through  the  coats 
of  the  bowel  if  no  internal  opening  can  be  dis- 
covered. Then  the  director  is  to  be  bent,  so  as 
to  make  one  extremity  of  it  project  through  the 
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anus ; and  the  soft  parts  which  lie  over  it  divided, 
by  passing  the  sharp  pointed  bistoury  along  its 
groove.  (See  Brodie,  in  Bond.  Med.  Gaz.  for 
1835,  1836,  p.  184.)  When  there  are  several  si- 
nuses, and  any  of  them  are  left  undivided,  the 
operation  will  probably  not  bring  about  a cure  ; 
hence  the  common  maxim,  that  every  sinus  must 
b e laid  open. 

Sir  Benjamin  Brodie  usually  divides  the  sphincter 
from  within  outwards  with  a probe-pointed  bis- 
toury, the  cutting  edge  of  which  is  slightly  convex, 
The  forefinger  is  passed  into  the  rectum,  quite 
above  the  sphincter,  as  a guide  to  the  bistoury. 
The  sphincter  is  then  cut  across,  and  the  incision 
extended  fairly  into  the  surrounding  fat ; two  or 
three  strokes  of  the  knife  are  generally  required. 
In  females,  the  incision  should  never  be  made 
towards  the  vagina,  for  it  will  never  heal  properly 
in  this  situation,  and  the  sphincter  will  not  become 
perfect  again  ; so  that  the  patient  will  be  left  with 
an  incontinence  of  feces.  In  neither  sex  should 
the  incision  be  directed  towards  the  coccyx  ; be- 
cause in  this  way  only  the  inner  fibres  of  the 
sphincter  can  be  divided,  and  the  contractile  power 
of  the  muscle  remains,  and  interferes  with  the 
cicatrization  of  the  wound,  ( Brodie , Op.  et  vol. 
cit.  p.  187.)  The  following  remarks  by  Sir  Ben- 
jamin Brodie  deserve  to  be  well  remembered:  — 
“ The  advantage  of  the  division  of  the  sphincter  is 
not  merely  theoretical.  There  are  few7  cases,  in 
which  it  will  not  greatly  facilitate  the  ultimate 
cure,  preventing  the  burrowing  of  matter,  and 
the  formation  of  fresh  sinuses,  and  rendering  the 
subsequent  dressings  more  easy  to  the  surgeon, 
and  less  painful  to  the  patient.  It  is,  however,  to 
the  more  complicated  cases  of  fistulse  that  the 
division  of  the  sphincter  is  especially  applicable  ; 
as,  for  example,  where  the  sinus  is  of  unusual 
extent,  or  where  there  are  several  sinuses,  or 
where  you  are  not  certain  that  you  have  been 
able  to  detect  the  whole  of  them,  or  where  the 
neighbouring  parts  are  extensively  indurated.  It 
is  quite  a mistake  to  suppose,  that  there  is  any 
well-founded  objection  to  even  the  most  free 
division  of  the  sphincter  ; even  in  the  first  instance 
it  scarcely  interferes  with  the  retention  of  the 
feces,  except  they  are  actually  liquid  ; and  the 
muscle  never  fails  to  become  perfectly  united,  and 
afterwards  perform  its  functions  as  well  as  ever. 
Nor  have  I ever  known  any  hemorrhage  arise, 
which  was  not  readily  commanded  by  a dossil  of 
lint  introduced  into  the  wound,  and  the  pressure 
of  the  finger  continued  for  a short  space  of  time. 
If  there  be  any  considerable  bleeding  vessel,  it  is 
not  difficult  to  secure  it  with  the  tenaculum  and 
ligature  • but  this  is  seldom  necessary.”  {Op.  et 
vol,  cit.  p.  184.) 

Immediately  after  the  operation,  a soft  dossil 
of  fine  lint  should  be  introduced  (from  the  rectum  ) 
between  the  divided  lips  of  the  incision ; as  well 
to  repress  any  slight  hemorrhage,  as  to  prevent 
the  immediate  reunion  of  the  said  lips  ; and  the 
rest  of  the  sore  should  be  lightly  dressed  with  the 
same.  Cramming  the  sinuses  with  lint,  besides 
causing  great  pain,  would  prevent  the  free  escape 
of  purulent  matter,  and  promote  the  formation  of 
new  sinuses.  Sometimes  it  is  advantageous  to 
give  a tew  drops  of  laudanum  after  the  operation, 
on  the  principle  specified  by  Sir  Benjamin  Brodie  ; 
namely,  not  with  the  view  of  relieving  pain,  but 
of  occasioning  costiveness,  which  will  allow  the 


dressings  to  remain  undisturbed  for  two  or  three 
days.  After  this,  a gentle  aperient  may  be  ad- 
ministered, which  will  prevent  the  ill  effects  of 
too  long-continued  constipation,  and,  at  the  same 
time,  bring  away  the  first  dressings.  Instead  of 
immediately  applying  dressings  again,  Sir  Benja- 
min Brodie  prefers  a poultice  for  three  or  four 
days,  until  the  first  inflammation  consequent  on 
the  operation  has  subsided.  After  this,  he  dresses 
the  sinuses  daily,  either  with  dry  lint,  or  with  lint 
spread  with  some  stimulating  ointment,  or  soaked 
in  a stimulating  lotion;  always  observing  the  rule 
to  dress  lightly.  This  first  dressing  should  be 
permitted  to  continue  until  suppuration  renders  it 
loose  enough  to  come  away  easily  ; and  all  the 
future  ones  should  be  as  light,  soft,  and  easy  as 
possible.  (Pott.) 

When  the  matter  is  fairly  formed, — when  it 
points,  and  is  fit  to  be  let  out,  the  opening  should 
be  made  where  such  point  is  ; that  is,  where  the 
skin  is  most  thin,  and  the  fluctuation  most  pal- 
pable. 

When  a discharge  of  the  matter  by  incision  is 
too  long  delayed  or  neglected,  the  abscess  makes 
its  own  way  out,  by  bursting  somewhere  near  to 
the  fundament,  or  through  the  intestine  into  its 
cavity ; or  sometimes  in  both  directions.  In 
either  case  the  discharge  is  made  sometimes  by  one 
orifice  only,  and  sometimes  by  more.  Those  in 
which  the  matter  has  made  its  escape  by  one  or 
more  openings  through  the  skin  only,  are  called 
blind  external  jisthue ; those  in  which  the  discharge 
has  been  made  into  the  cavity  of  the  intestine, 
without  any  orifice  in  the  skin,  are  named  blind 
internal ; and  those  which  have  an  opening  both 
through  the  skin,  and  into  the  gut,  are  called 
complete  jistulee. 

The  most  frequent  of  all  are  what  are  called  the 
blind  external;  and  the  complete.  The  method 
whereby  each  of  these  states  may  be  known  is,  by 
introducing  a probe  into  the  sinus  by  the  orifice  in 
the  skin,  while  the  forefinger  is  within  the  rectum. 

Whether  the  case  be  what  is  called  a complete 
fistula  or  not,  that  is,  whether  there  be  an  open- 
ing in  the  skin  only,  or  one  there  and  another  in 
the  intestine,  the  appearance  to  the  eye  is  much 
the  same.  Upon  discharge  of  the  matter,  the  ex- 
ternal swelling  subsides,  and  the  inflamed  colour 
of  the  skin  disappears;  the  orifice,  which  at  first 
was  sloughy  and  foul,  after  a day  or  two  are  past 
becomes  clean,  and  contracts  in  size  ; but  the 
discharge,  by  fretting  the  parts  about,  renders  the 
patient  still  uneasy. 

As  this  kind  of  opening  seldom  proves  sufficient 
for  a cure  (though  it  sometimes  does),  the  indura- 
tion, in  some  degree,  remains ; and  if  the  orifice 
happens  not  to  be  a depending  one,  some  part  of 
the  matter  lodges,  and  is  discharged  by  intervals, 
or  may  be  pressed  out  by  the  fingers  of  an  ex- 
aminer, The  disease,  in  this  state,  is  not  very 
painful;  but  it  is  troublesome,  nasty,  and  offen- 
sive : the  continual  discharge  of  a thin  kind  of 
fluid  from  it  creates  heat,  and  causes  excoriation 
in  the  parts  above  ; it  daubs  the  linen  of  the  pa- 
tient, and  is  at  times  very  fetid : the  orifice  also 
sometimes  contracts  so  as  not  to  be  sufficient  for  the 
discharge;  and  the  lodgment  of  the  matter  then 
occasions  fresh  disturbance,  an  illustration  of 
which  is  afforded  in  the  case  which  I have  quoted 
from  Sir  Benjamin  Brodie. 

The  means  of  cure  proposed  and  practised  by 
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our  ancestors  were  three ; viz.  caustic,  ligature, 
and  incision. 

'Ihe  intention  in  each  of  these  is  the  same,  viz. 
to  form  one  cavity  of  the  sinus  and  intestine,  by 
laying  the  former  into  the  latter.  The  two  first 
are  now  completely,  and  most  properly,  exploded. 

Hitherto  we  have  considered  the  disease  either 
as  an  abscess,  from  which  the  matter  has  been 
let  out  by  an  incision  made  by  a surgeon,  or 
from  which  the  contents  have  been  discharged 
by  one  single  orifice,  formed  by  the  bursting  of 
the  skin  somewhere  about  the  fundament.  When, 
instead  of  one  such  opening  there  are  several,  the 
quantity  of  matter  has  been  large,  the  inflamma- 
tion of  considerable  extent,  the  cellular  membrane 
sloughy,  and  the  skin  very  thin  before  it  burst, 
it  was  formerly  believed  that  each  of  these  orifices 
was  an  outlet  from  a distinct  sinus,  or  hollow  ; but 
commonly  these  openings  are  only  so  many  dis- 
tinct burstings  of  the  skin  covering  the  matter: 
and  do  all,  be  they  few  or  many,  lead  and  open 
immediately  into  the  one  single  abscess.  Hence, 
as  Pott  argues,  the  treatment  of  this  case  ought  to 
be  very  little,  if  at  all,  different  from  that  of  the 
preceding ; and  each  of  the  orifices  should  be 
divided  in  such  manner  as  to  make  one  cavity  of 
the  whole.  This  the  probe-knife  will  easily  and 
expeditiously  do. 

When  a considerable  quantity  of  matter  has 
been  recently  let  out,  and  the  internal  parts  have 
not  yet  had  time  to  approach  each  other,  the  inside 
of  such  cavity  will  appear  large;  and  if  a probe 
be  pushed  with  any  degree  of  force,  it  will  pass  in 
more  than  one  direction  into  the  cellular  mem- 
brane by  the  side  of  the  rectum.  But,  as  Pott 
justly  remarks,  let  not  the  unexperienced  prac- 
titioner be  alarmed  at  this,  and  immediately  fancy 
that  there  are  so  many  distinct  sinuses ; neither  let 
him,  if  he  be  of  a more  hardy  disposition,  go  to 
work  immediately  with  his  director,  knife,  or  scis- 
sors ; let  him  enlarge  the  external  wound  by 
making  his  incision  freely  ; let  him  lay  all  the 
separate  orifices  open  into  that  cavity ; let  him 
divide  the  intestine  and  sphincter  lengthwise  by 
means  of  his  finger  in  ano  ; let  him  dress  lightly 
and  easily  ; let  him  pay  proper  attention  to  the 
habit  of  the  patient;  and  wait,  and  see  what  a few 
days,  under  such  conduct,  will  produce.  By  this, 
he  will  frequently  find  that  the  large  cavity  of  the 
abscess  will  become  small  and  clean ; that  the 
induration  round  about  will  gradually  lessen  ; that 
the  probe  will  not  pass  in  that  manner  into  the 
cellular  membrane;  and,  consequently,  that  his 
fears  of  a multiplicity  of  sinuses  were  groundless. 
On  the  contrary,  if  the  sore  be  crammed  or  dressed 
with  irritating  or  escharotic  medicines,  tlie  hard- 
nees  will  increase  ; the  lips  of  the  wound  will  be 
inverted;  the  cavity  of  the  sore  will  remain  large, 
crude,  and  foul  ; the  discharge  will  be  thin,  gleety, 
and  discoloured  ; the  patient  will  be  uneasy  and 
feverish  ; and,  if  no  new  cavities  are  formed  by  the 
irritation  of  parts,  and  confinement  of  matter,  yet 
the  original  one  will  have  no  opportunity  of  con- 
tracting itself,  and  may  become  truly  fistulous. 

Sometimes  the  matter  of  an  abscess,  formed 
near  the  anus,  instead  of  making  its  way  out 
through  the  skin,  externally  near  the  verge  of  the 
anus,  or  in  the  buttock,  pierces  through  the  intes- 
tine only.  This  is  what  is  called  a blind  internal 
Jistula.  In  this  case,  after  the  discharge  has  been 
made,  the  greater  part  of  the  tumefaction  subsides, 
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and  the  patient  becomes  easier.  If  this  does  not 
produce  a cure,  which  sometimes,  though  very 
seldom,  happens,  some  small  degree  of  induration 
generally  remains  in  the  place  where  the  original 
tumour  was ; upon  pressure  on  this  hardness,  a 
small  discharge  of  matter  is  frequently  made  per 
anum  ; and  sometimes  the  expulsion  of  air  from 
the  cavity  of  the  abscess  into  that  of  the  intestine 
may  very  palpably  be  felt,  and  clearly  heard ; the 
stools,  particularly  if  hard,  and  requiring  force  to 
be  expelled,  are  sometimes  smeared  with  matter  ; 
and  although  the  patient,  by  the  bursting  of  the 
abscess,  is  relieved  from  the  acute  pain  which  the 
collection  occasioned,  yet  he  is  seldom  perfectly 
free  from  a dull  kind  of  uneasiness,  especially  if  he 
sits  for  any  considerable  length  of  time  in  one 
posture.  The  real  difference  between  this  kind  of 
case  and  that  in  which  there  is  an  external  open- 
ing  (with  regard  to  method  of  cure),  is  very  im- 
material ; for  an  external  opening  must  be  made, 
and  then  all  difference  ceases.  In  this,  as  in  the 
former,  no  cure  can  reasonably  be  expected,  until 
the  cavity  of  the  abscess,  and  that  of  the  rectum, 
are  made  one  ; and  the  only  difference  is,  that  in 
the  one  case  we  have  an  orifice  at  or  near  the  verge 
of  the  anus,  by  which  we  are  immediately  enabled 
to  perform  that  necessary  operation  ; in  the  other, 
we  must  make  one. 

Abscesses  near  the  rectum  frequently  occur  in 
patients  who  are  labouring  under  tubercles  and 
abscesses  of  the  lungs.  Hence,  Sir  Benjamin 
Brodie  very  properly  recommends  surgeons,  before 
they  operate  on  a patient  for  fistula,  to  ascertain 
whether  the  lungs  are  sound.  “ Persons,  with 
diseased  liver,  and  other  visceral  diseases  (he 
observes,  are  also  liable  to  the  formation  of  these 
abscesses.  The  distinction  of  these  cases  from 
others,  which  occur  in  otherwise  healthy  subjects, 
is  very  important,  inasmuch  as  the  practice,  which 
is  proper  in  the  one  case,  is  quite  improper  in  the 
other.”  (See  Loud.  Med.  Gnz.  vol.  cit.  p.  28.) 
He  adds,  if  the  patient  labour  under  visceral 
disease,  it  is  seldom  that  the  abscess  will  heal ; 
but  if  it  should,  the  visceral  disease  will  make 
increased  progress,  and  the  patient  die  sooner  if 
the  operation  be  performed  than  if  it  were  let 
alone.  (P.  29.)  Every  well-informed  surgeon 
will  likewise  coincide  in  the  prudence  of  not 
operating  for  a fistula,  if  stricture,  or  carcinoma  of 
the  rectum  exist  ; for,  under  these  circumstances, 
the  sinus  will  not  heal,  even  if  it  be  laid  open. 

The  surgery,  required  in  these  cases,  consists  in 
laying  open  and  dividing  the  sinus,  or  sinuses,  in 
such  manner,  that  there  may  be  no  possible  lodg- 
ment for  matter,  and  that  such  cavities  may  be 
fairly  opened  lengthwise  into  that  of  the  rectum. 
The  dressings  should  be  soft,  easy,  and  light;  and 
the  whole  intent  of  them  to  produce  such  suppu- 
ration as  may  soften  the  parts,  and  bring  them  into 
a state  fit  for  healing. 

If  a loose  fungous  kind  of  flesh  has  taken 
possession  of  the  inside  of  the  sinus,  a slight  touch 
of  the  lunar  caustic  will  reduce  it  sooner,  and  with 
better  effect  on  the  sore,  than  any  other  escharotic 
whatever. 

Modern  writers  also  speak  of  a smooth  adven- 
titious membrane,  which  is  found  to  line  old 
fistulre,  and  frequently  to  hinder  the  success  of 
the  operation  (see  Quarterly  Journ.  oj~  Foreign 
Medicine,  fyc.  No.  8.);  a complication,  which 
would  undoubtedly  justify  the  recourse  to  mea- 
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sures  for  the  extirpation  of  such  membrane.  But, 
my  own  belief  is,  that  a case,  hindered  from  get- 
ting well  by  this  cause,  is  very  rare  in  comparison 
with  others,  in  which  the  cure  is  prevented  by  the 
matter  being  still  more  or  less  confined,  and  not 
having  as  free  an  outlet  as  circumstances  demand. 

If  the  bad  state  of  the  sore  arises  merely  from 
its  having  been  crammed  and  irritated,  the  method 
of  obtaining  relief  is  obvious.  A patient  who  has 
been  so  treated,  has  generally  some  degree  of 
fever ; has  a pulse  which  is  too  hard,  and  too 
quick  ; is  thirsty,  and  does  not  get  his  due  quantity 
of  natural  rest.  A sore  which  has  been  so  dressed, 
has  generally  a considerable  degree  of  inflammatory 
hardness  round  about ; the  lips  and  edges  of  it  are 
found  full,  inflamed,  and  sometimes  inverted  ; the 
whole  verge  of  the  anus  is  swollen  ; the  hemor- 
rhoidal vessels  are  loaded  ; the  discharge  from  the 
sore  is  large,  thin,  and  discoloured  ; and  all  the 
lower  part  of  the  rectum  participates  in  the  inflam- 
matory irritation,  producing  pain,  bearing  down, 
tenesmus,  &c.  All  escharotics  must  be  thrown 
out  and  disused  ; and,  in  lieu  of  them,  a soft 
digestive  should  be  substituted,  in  such  manner  as 
not  to  cause  any  distention,  or  to  give  any  un- 
easiness from  quantity  ; over  which  a poultice 
should  be  applied,  and  the  patient  should  be  en- 
joined absolute  rest.  At  the  same  time,  attention 
should  be  paid  to  the  general  disturbance,  which 
the  former  treatment  may  have  created.  Blood 
should  be  drawn  off  from  the  sanguine ; the 
feverish  heat  should  be  calmed  by  proper  medi- 
cines ; the  languid  and  low  should  be  assisted 
with  bark  and  cordials  ; and  ease  in  the  part  be 
obtained  by  the  injection  of  anodyne  clysters  of 
starch  and  opium. 

Abscesses  are  frequently  formed  about  the  lum- 
bar vertebras,  under  the  psoas  muscle,  and  near 
the  sacrum ; in  which  cases,  the  bones  are  some- 
times carious,  and  sinuses  may  run  down  by  the 
side  of  the  rectum,  and  burst  near  the  fundament. 
The  treatment  of  such  sores  and  sinuses  can  have 
little  influence  on  the  remote  situation,  where  the 
collection  of  matter  is  originally  formed.  (See 
Lumbar  Abscess.) 

Sometimes,  in  attempting  to  cure  what  seems  to 
be  a common  fistula,  we  find  that  it  does  not  get 
well;  and,  in  the  end,  a copious  abscess  is  dis- 
covered higher  up,  which  prevents  the  closing  of 
the  smaller  sinus  below.  (See  Brodie,  in  Lond. 
Med.  Gaz.  vol.  for  1835,  1836,  p.28.)  I have  had 
opportunities  of  seeing  several  cases  corresponding 
to  this  accurate  description.  Jn  another  place, 
Sir  Benjamin  Brodie,  in  advening  to  a few  cases 
which  are  met  with,  and  kept  from  healing  by 
some  undetected  sinus,  relates  the  particulars  of 
one  instance,  in  which  a lady  had  several  sinuses 
near  the  rectum.  Sir  Benjamin  Brodie  laid  open 
ail  he  could  find ; but  she  continued  uncured  a 
considerable  time,  during  all  which  she  complained 
of  uneasy  sensations,  which  could  not  be  accounted 
for.  After  repeated  examinations,  a sinus  w'as  de- 
tected high  up,  not  more  than  an  inch  in  length, 
and  seemingly  involving  the  levator  ani.  This 
having  been  laid  open,  a cure  soon  followed.  (See 
Lond.  Med.  Gaz.  for  1835,  1836,  p.  185.) 

.Fistulous  sores,  sinuses,  and  indurations  about 
the  anus,  which  are  consequences  of  diseases  of 
the  neck  of  the  bladder,  and  urethra,  called  fistulae 
in  perinaao,  require  separate  and  particular  consi- 
deration. (See  Fistula  in  Peiumeo.) 


Some  years  ago,  M.  Roux  published  a critique 
on  the  preference  which  English  surgeons  invari- 
ably give  to  Pott’s  method  of  operating  for  the  fis- 
tula in  ano.  The  plan  which  he  prefers,  consists 
in  the  use  of  a kind  of  director,  called  a gorget, 
which  is  usually  made  of  ebony  or  box-wood,  and 
intended  to  be  introduced  within  the  rectum,  with 
its  concavity  turned  towards  the  fistula.  A steel 
director,  slightly  pointed,  and  without  a cul-de-sac, 
is  then  passed  through  the  fistula,  till  the  point 
comes  into  contact  with  the  wooden  gorget.  A 
long,  narrow,  sharp-pointed,  straight  bistoury  is 
now  introduced  along  the  groove  of  the  steel  di- 
rector, till  its  point  meets  the  groove  of  the  ebony 
gorget,  by  cutting  upon  which  all  the  parts  are 
divided,  which  lie  between  the  internal  opening  of 
the  fistula  and  the  anus.  It  may  be  objected  to  this 
method,  that  it  is  not  always  easy  to  make  a director 
pass  at  once  through  the  fistula  into  the  rectum. 
This  is  acknowledged  by  Richerand,  who  adds, 
that,  in  this  circumstance,  the  point  of  the  director 
may  be  forced  into  the  rectum,  without  lessening 
thechaneeof  the  success  of  the  operation.  ( Nosogr . 
Chir.  t.  iii.  p.463,464.  ed.  4.)  A flexible  silver 
director  will  be  more  likely  to  follow  the  track 
of  the  fistula  completely  into  the  rectum,  than  a 
steel  one  ; and  the  finger  of  the  surgeon  will 
always  do  the  office  of  the  wooden  gorget  with 
greater  convenience.  The  only  purpose  which 
such  a contrivance  answers,  seems  to  Sir  Benjamin 
Brodie  to  be  that  of  saving  the  surgeon’s  fore- 
finger; but,  in  using  it,  an  advantage  is  lost,  that 
of  the  sense  of  touch  ; “ and  (says  he),  in  my  own 
practice,  I have  found  that  I could  complete  the 
operation  better  with  my  fore-finger  than  the 
wooden  gorget.”  (Op.  et  vol.  cit.  p.  184.)  M. 
Roux  censures  us  for  not  cramming  the  wound 
with  charpie ; for  he  is  not  content  with  merely 
introducing  into  it  a dossil  of  lint.  (See  Parallele  de 
la  Chir.  Angloise,  fyc.  p.296.  &e.)  His  country- 
man, Pouteau,  however,  long  ago  expressed  his  de- 
cided conviction  of  the  inutility  of  cramming  the 
wound  with  dressings  to  its  very  bottom,  after  the 
third  day,  when  superficial  dressings,  and  the 
renewal  of  them  as  often  as  cleanliness  requires, 
will  be  fully  sufficient.  This  agrees  with  the 
remark  of  Sir  Benjamin  Brodie,  “ That  it  is 
chiefly  in  consequence  of  the  use  of  too  much 
lint  in  dressing,  that  further  operations  are  so 
frequently  wanted  before  the  cure  is  completed. 
The  daily  dressing  should  be  repeated  until  the 
cut  surfaces  are  cicatrised,  but  no  longer.  The 
cicatrisation  of  the  bottom  of  the  sinus  will  be 
completed  better  without  the  dressing  than  with 
it.”  (Op.  e t vol.  cit.  p.  185.)  After  the  sinuses 
are  healed,  there  is  always  a sort  of  fissure  or  chink 
left  by  the  side  of  the  anus.  If  the  sinus  has  been 
deep,  this  chink  will  be  deep  in  proportion  ; and 
then  an  inconvenience  will  follow,  which  may  lead 
the  patient  to  fear  he  is  not  cured,  though  he  is 
so  in  reality.  “ The  mucus  of  the  rectum,  some- 
times stained  with  the  feces,  will  flow  through 
it  and  stain  the  linen.  But  (as  Sir  Benjamin 
Brodie  adds),  this  is  only  temporary ; the  chink, 
however  deep,  will  gradually  close,  and  the  mucus 
will  ultimately  be  retained  as  well  as  ever.” 

Operations  for  fistulae  in  ano  may  be  followed 
by  very  troublesome  hemorrhage ; but  this  hap- 
pens, 1 believe,  chiefly  in  patients,  whose  hemor- 
rhoidal vessels  are  enlarged,  or  where  the  surgeon 
deviates  from  the  prudent  advice  delivered  by 


ANUS.  219 


Sir  Benjamin  Brodie,  with  reference  to  such  ab- 
scesses as  are  formed  high  up  by  the  side  of  the 
rectum,  and  aboye  the  sphincter.  In  such  cases,  he 
directs  the  lancet  to  be  carried  through  the  skin  by 
the  side  of  the  anus,  until  the  matter  flows.  Then  a 
prcbe-pointed  bistoury  is  to  be  introduced,  and  the 
rectum  divided  at  the  lower  part  of  the  abscess, 
and  the  incision  carried  through  the  sphincter.  It 
is  quite  unnecessary  to  lay  the  whole  abscess  open 
into  the  rectum,  and  it  might  give  rise  to  a dan- 
gerous hemorrhage  from  vessels  beyond  the  reach 
of  the  finger.  ( Brodie , Op.  et  vol.  cit.  p.186.) 
Like  all  other  mechanical  injuries,  operations  for 
fistulas  may  give  rise  to  erysipelas,  and,  in  some  rare 
examples,  to  traumatic  tetanus.  With  respect  to 
erysipelas,  Sir  Benjamin  Brodie  notices  its  occa- 
sional extension  in  a few  instances  up  the  mucous 
membrane  of  the  rectum  into  other  parts  of  the  in- 
testinal canal ; a formidable  disease,  the  symptoms 
of  which  are  peculiar,  but  not  described  by  any  other 
writer.  “ The  pulse  (says  Sir  Benjamin  Brodie) 
becomes  very  rapid,  and,  at  the  same  time,  weak  ; 
then  it  is  irregular  and  intermitting.  The  abdo- 
men is  tympanitic,  in  consequence  of  the  intestines 
being  distended  with  air ; hiccough  takes  place  ; 
there  is  a great  prostration  of  strength,  and  the  pa- 
tient often  dies  in  the  course  of  three  or  four  days, 
sometimes  sooner.”  On  one  lady,  whom  Sir  Ben- 
jamin Brodie  attended,  the  attack  began  when  the 
wound  of  the  operation  was  nearly  healed  up,  and 
she  died  in  less  than  forty-eight  hours.  He  con- 
siders that,  in  consequence  of  the  great  prostra- 
tion attendant  on  it,  the  disease  demands  the  free 
exhibition  of  cordials  and  stimulants.  (See  Lond. 
Med.  Gas.  for  1835,  1836,  p.  185.) 

Le  Dran's  Operations  ; Sharp's  Operations ; La 
Faye's  Notes  on  Dionis.  H.  Bass,  D.  Fistula  Ani  fe- 
liciter  curanda,  in  Halleri  Disp.  Chir.  4.  453.  J.  L. 
Petit , Traite  des  Mai.  Chir.  t.  i.  and  ii.  p.  113.  Kirk- 
land's Medical  .Surgery,  vol.  ii.  Some  of  the  best  prac- 
tical remarks  ever  published  are  contained  in  Pott’s 
Treatise  on  the  Fistula  in  Ano,  in  which  he  has  offered 
also  an  excellent  critique  on  the  opinions  of  Le  Dran, 
De  la  Faye,  and  Cheselden.  Sabatier,  Med.  Operatoire, 
t.  ii.  J.  Howship,  Practical  Obs.  on  the  Diseases  of  the 
Lower  Intestines,  &c.  chap.  6.  ed.  3.  Lond.  1824.  T. 
iVhately , Cases  of  Polypi,  & c.;  with  an  Appendix,  describ- 
ing an  improved  instrument  for  the  Fistula  in  Ano,  8vo. 
Lond.  1805.  J-  T.  Oetzmann , De  Fistula  Ani,  4to.  Jense, 
1812.  Roux,  Voyage  fait  a Londres  en  1814,  ou  Paralldle 
de  la  Chirurgie  Angloise  avec  la  Chirurgie  Frahgoise, 
p.  296.  &c.  Paris,  1815.  Schreger,  Chirurgische  Versiiche 
b.  ii.  Ueber  die  Unterbindung  der  Mastdarmfisteln,  p.  1. 
131.  8vo.  Niirnberg,  1818.  Kothe,  Darstellung,  &c.  der 
Afterfisteln,  in  Rust’s  Mag.  b.  i.  s.  259.  T.  Ribes,  Re- 
cherches  sur  la  Situation  de  l’Orifice  interne  de  la  Fistule 
de  l’Anus,  et  sur  les  parties  dans  l’^paisseur  desquelles 
ces  ulceres  ont  leur  siege,  in  Revue  Med.  Hist,  et  Phil. 
Paris,  1820,  livr.  i.  p.  174.  Fr.  Reisinger,  Darstellung 
eines  neuenn  Verfahrens  die  Mastdarmfistel  zu  unter- 
binden,  &o.  8vo.  Augsb.  1816.  Sir  Benjamin  C.  Brodie, 
in  Lond.  Med.  Gaz.  for  1835  and  1836. 

Anus,  Prolapsus  of. 

Prolapsus  ani,  technically  called  also  exania,  or 
archoptosis,  but,  more  correctly,  prolapsus  recti,  is 
commonly  described  as  presenting  itself  under 
three  forms ; in  one,  the  protrusion  of  the  rectum 
involves  both  its  mucous  and  muscular  tunics; 
in  a second,  its  mucous  coat  alone  ; in  a third,  the 
upper  portion  of  the  bowel  descends  into  the  lower, 
and  the  displacement  is  truly  what  is  termed  a 
volvulus,  or  intussusception.  In  this  account,  Sir 
Benjamin  Brodie  believes  that  there  is  a mis- 
take, and  that  prolapsus  of  the  rectum  is  frequently 
confounded  with  internal  piles.  But  the  differ- 
ence between  internal  piles  and  real  prolapsus  of 


the  rectum,  seems  to  him  to  be  this:  In  the  pro- 
trusion of  the  former,  the  mucous  membrane  co- 
vering them  descends,  and  may  be.  seen  below 
the  anus  ; but  it  is  only  the  mucous  membrane  : 
whereas  in  a true  prolapsus  ani,  the  muscular 
tunic  protrudes,  as  well  as  the  mucous  membrane. 
If  one  portion  of  bowel,  inclusive  of  both  these 
tunics,  can  slip  down  into  another  portion,  why 
(inquires  this  distinguished  surgeon)  should  not 
the  rectum  slip  out  at  the  anus?  (See  Lond.  Med. 
Ga 2.  for  1834  and  1835,  p.845.)  However,  as 
I have  already  explained,  the  latter  form  of  dis- 
placement is  universally  admitted  ; and  the  question 
which  is  raised  refers  to  the  point  whether  pro- 
lapsus ani  ever  really  consists  in  a relaxation  and 
protrusion  of  the  mucous  membrane  of  the  rectum 
alone,  without  being  essentially  combined  with  in- 
ternal piles.  The  inner  coat  of  the  rectum  being 
connected  to  the  muscular  by  a very  loose  elastic 
cellular  tissue,  naturally  forms  several  folds,  the 
use  of  which  is  to  let  this  bowel  dilate  sufficiently 
for  the  retention  of  the  excrement.  This  struc- 
ture has  appeared  to  some  pathologists  to  account 
for  the  occasional  protrusion  of  the  mucous  mem- 
brane, without  being  accompanied  by  the  muscular 
coat.  In  one  page,  Baron  Dupuytren  speaks  of 
“ la  procidence  de  membrane  muqueuse  du  rectum ,” 
in  common  with  other  surgical  writers ; but,  in 
the  next,  he  describes  the  displacement  as  consist- 
ing in  a descent  of  the  upper  portion  of  the  rectum 
into  the  lower,  down  to  the  anus,  and  even  beyond 
it,  so  as  to  constitute  a protrusion  from  two  to  six 
inches  in  length.  (C/in.  Chir.  t.  i.  p.  157,  158.) 
His  view  then  seems  to  me  to  agree  with  that  of 
Sir  Benjamin  Brodie.  The  swelling  occasioned 
by  the  protrusion  of  the  inner  coat  of  the  rectum, 
or  of  this,  together  with  the  muscular,  is  subject 
to  considerable  variety  in  respect  to  length  and 
thickness;  when  small,  resembling  a mere  ring; 
when  large,  and  reaching  far  downwards,  having 
an  oblong  globular  form.  The  tumour  some- 
times admits  of  reduction  with  ease;  sometimes  it 
cannot  be  returned  without  difficulty.  The  dis- 
ease is  now  and  then  met  with  in  persons  of  all 
ages ; but  it  is  most  common  in  infants  and  elderly 
subjects.  When  it.  exists  in  young  adults,  which 
is  only  seldom.  Sir  Benjamin  Brodie  has  found 
that  it  has  generally  begun  in  early  life.  Children 
whose  bowels  are  habitually  confined,  whose  bel- 
lies are  large  and  tumid,  and  in  whom  the  contents 
of  the  abdomen  seem  too  large  for  it,  are  more 
frequently,  than  others,  affected  with  prolapsus 
ani.  Sir  Benjamin  Brodie  refers  to  an  anatomical 
reason  for  the  frequency  of  the  complaint  in  chil- 
dren : — “ It  is  because  the  prostate  gland,  ure- 
thra, and  vesiculae  seminales,  are  not  so  much  de- 
veloped as  in  the  adult.  The  attachment  of  the 
rectum  to  the  surrounding  parts  does  not  extend 
so  high  in  children  as  in  persons  of  mature  age  ; 
while  the  reflection  of  the  peritoneum  takes  place 
lower  down  ; and  hence  the  rectum  is  more  liable 
to  be  pushed  out.”  ( Brodie , in  Lond.  Med.  Gaz. 
vol.  cit.  p.  845.)  Such  examples  as  are  com- 
bined with  thickening  and  relaxation  of  the  inner 
coat  of  the  rectum,  internal  hemorrhoids,  or  other 
tumours,  are  often  attended  with  copious  discharge 
of  a thin  mucous  fluid,  mixed  with  blood.  The 
disease  may  originate  from  various  causes  : — 

1.  From  circumstances  tending  to  relax  and 
weaken  the  parts,  which  retain  the  rectum,  or  its 
inner  membrane,  in  its  situation. 
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2.  From  various  kinds  of  irritation  and  pres- 
sure on  the  bowel  itself,  having  the  effect  of  in- 
creasing the  powers  by  which  it  is  liable  to  be 
forced  outward. 

3.  From  any  disease  or  irritation  in  the  ad- 
jacent parts,  and  affecting  the  rectum  sympatheti- 
cally. 

Ilence,  a prolapsus  ani  may  be  caused  by  long 
habitual  crying,  and  great  exertions  of  the  voice  ; 
violent  coughing  ; sitting  long  at  stool ; hard 
dry  feces,  and  much  straining  to  void  them ; 
obstinate  diarrhoea,  in  infants,  kept  up  by  den- 
tition ; dysentery ; chronic  tenesmus ; various 
diseases  of  the  rectum  itself ; the  abuse  of  aloetic 
medicines  and  emollient  clysters;  hemorrhoids; 
excrescences  and  thickenings  of  the  inner  mem- 
brane of  the  rectum  ; difficulty  of  making  water ; 
the  efforts  of  parturition ; a calculus  in  the  bladder; 
paralysis  of  the  sphincter  and  levator  ani ; and 
prolapsus  vaginae. 

In  general,  the  prolapsus  takes  place  whenever 
the  patients  go  to  the  water-closet,  and,  in  some 
persons,  it  occurs  whenever  they  are  in  the  erect 
position.  Dupuytren  correctly  notices,  that  this 
disposition  of  the  rectum  is  often  connected  with 
a debilitated,  relaxed  constitution,  and  hemor- 
rhoidal complaints.  (Clin.  Chir.,  t.  i.  p.  158.) 

The  inconveniences  vary  in  different  cases.  — 
Sometimes  the  bowel  falls  down  only  when  the 
patient  is  costive,  and  he  is  expelling  some  hard- 
ened feces ; and  when  pushed  up,  it  remains  in 
its  place  till  some  accidental  circumstance  brings 
it  down  again.  In  some  cases  it  may  be  returned  ; 
but  the  moment  the  patient  begins  to  walk  about, 
it  descends  again.  In  others,  of  long  standing, 
the  bowel  becomes  so  fixed  in  its  unnatural  posi- 
tion, that  it  cannot  be  returned.  Then  it  is  apt  to 
become  inflamed  from  friction,  exceedingly  pain- 
ful, and  sometimes  ulcerated.  (See  Brodie,  Op. 
et  vol.  cit.  p.  845.) 

Considering  the  degree  of  the  disease,  and  the 
constriction  by  the  sphincter,  the  symptoms  are 
sometimes  mild,  the  rectum  generally  bearing  pres- 
sure, exposure  to  the  air,  and  other  kinds  of  ir- 
ritation, better  than  any  other  bowel.  Indeed, 
when  the  protrusion  has  continued  a long  while, 
the  mucous  membrane  of  the  bowel  becomes  co- 
vered with  a kind  of  cuticle.  But  the  urgency 
and  danger  of  a prolapsus  ani  are  greater,  when 
the  swelling  is  large,  recent,  and  conjoined  with 
violent  pain,  inflammation,  and  febrile  symptoms. 
When  complicated  with  strangulation,  the  conse- 
quences may  be  a stoppage  of  the  feces,  severe 
pain,  swelling,  inflammation,  and  even  gangrene. 
In  short,  all  the  evils  may  arise  which  attend 
strangulated  hernia.  The  prognosis,  therefore, 
varies  according  to  the  different  degree,  species, 
cause,  and  complication  of  the  disease.  The  re- 
cent small  moveable  prolapsus  ani,  the  cause  of 
which  admits  of  being  at  once  removed,  may  be 
effectually  cured.  It  should  always  be  recol- 
lected, however,  that  when  once  the  rectum  has 
been  affected  with  prolapsus,  a tendency  to  pro- 
trusion from  any  slight  occasional  cause  generally 
remains.  The  habitual  prolapsus,  which  has  ex- 
isted for  years,  and  comes  on  whenever  the  patient 
goes  to  stool,  is  the  case  most  difficult  of  relief. 

The  treatment  of  prolapsus  ani  embraces  three 
principal  indications  : — 

1.  The  speedy  reduction  of  the  prolapsed  part. 

2.  The  retention  of  the  reduced  bowel. 


3.  The  removal  and  avoidance  of  the  causes,  by 
which  the  disease  has  been  induced. 

In  general,  when  the  case  is  recent,  and  the 
tumour  not  of  immoderate  size,  the  reduction 
may  be  accomplished  with  tolerable  ease,  by  put- 
ting the  patient  in  a suitable  posture,  with  the 
buttocks  raised,  and  the  thorax  depressed,  and  by 
making  gentle  and  skilful  pressure,  either  with 
the  palm  of  the  hand  or  fingers.  When  diffi- 
culty is  experienced,  the  patient,  if  young  or 
robust,  may  be  bled,  and  the  part  fomented.  The 
large  intestines  may  be  emptied  by  means  of  a 
mild  unirritating  clyster,  and  half  an  ounce  of  the 
oleum  ricini  should  be  exhibited.  In  the  habitual 
prolapsus  ani,  the  patient  himself  is  generally  ac- 
customed to  reduce  the  part,  or  it  goes  up  of  itself 
when  he  lies  down.  When,  however,  the  inflam- 
mation and  swelling  are  urgent,  there  is  a differ- 
ence of  opinion  about  the  treatment,  many  writers 
stating,  that  the  part  ought  on  no  account  to  be 
irritated  by  repeated  attempts  at  reduction,  and 
advising  recourse  to  the  antiphlogistic  plan,  espe- 
cially leeches,  fomentations,  or  cold  washes,  and 
the  exhibition  of  the  oleum  ricini,  and  not  attempt- 
ing reduction  until  the  swelling  has  been  less- 
ened. When  the  reduction  is  prevented  by  a 
spasmodic  resistance,  the  use  of  an  anodyne  poul- 
tice, or  fomentations,  a clyster  of  the  same  quality, 
the  warm  bath,  and  the  internal  use  of  opium,  are 
recommended.  Should  the  complaint  not  give 
way  to  the  preceding  remedies,  nor  admit  of  re- 
duction, and  the  symptoms  become  more  and  more 
pressing,  perhaps  the  constriction  should  be  ob- 
viated by  dividing  the  sphincter  with  a bistoury,  an 
operation  sanctioned  by  Chelius.  (Handb.  dev  Chir . 
b.i.  p.775.)  Cases  are  recorded,  in  which  the 
protruded  part,  either  in  the  state  of  gangrene,  or  of 
chronic  hardness,  thickening,  and  elongation  was 
removed  with  a knife  or  ligature.  (See  Ches- 
el den’s  Anatomy,  §c.  1741  ; Kersteus,  Historia 
Sedis  prociduce,  resectione  felieiler  sanutce,  Kilon. 
1779;  Whately , in  Med.  Trans,  and  Obse.ru . 
vol.viii.  No.  16.)  However,  I should  appre- 
hend, that,  in  the  circumstance  of  gangrene,  the 
measures  best  calculated  for  stopping  its  course, 
detaching  the  sloughs,  and  keeping  up  the  patient's 
strength,  must  always  be  more  prudent  than  such 
an  operation. 

On  the  other  hand,  we  have  high  authority  for 
not  imitating  the  plans  above  specified  and  for 
trying  to  accomplish  the  reduction  with  less  de- 
lay. The  examples  attended  with  difficulty  of  re- 
duction, and  hazard  of  gangrene,  are  noticed  by 
Dupuytren.  “ Sometimes  (he  observes)  the  swell- 
ing of  the  parts  is  so  great,  and  the  sphincter  so 
much  inverted,  that  it  strangulates  the  bowel,  and 
aid  is  urgently  required.  The  displaced  organ  is 
then  of  twice  or  thrice  its  proper  size  ; assumes  a 
red  purplish  colour,  with  an  appearance  of  ecehy- 
moses,  and  is  sometimes  in  danger  of  sloughing  to 
a greater  or  lesser  extent.  Under  such  circum- 
stances, the  reduction  should  be  immediately  per- 
formed in  the  following  way: — The  patient 
should  lie  on  his  belly,  with  the  pelvis  raised  up 
by  one  or  two  pillows  under  it,  so  that  the  anus 
may  be  the  highest  part  of  the  trunk.  The  tu- 
mour having  been  every  where  covered  with  wet 
cloths,  and  a compress  laid  over  the  centre  of  its 
outer  end,  gentle  pressure  is  to  be  made  on  its  base, 
in  order  to  lessen  its  size  ; and  then  it  is  to  be  very 
gradually  pushed  towards  the  interior.  Thus,  the 
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reduction  commences  with  the  part  last  protruded.” 
Dujmytren,  Clin.  Ckir.  t.  i.  p.  159.)  Scarifications 
and  leeches  he  thinks  objectionable.  Undoubt- 
edly, the  removal  of  the  part  from  its  constricted 
state,  by  a prompt  reduction  of  it,  seems  here  as 
manifestly  called  for,  as  in  a case  of  hernia  ; and, 
at  all  events,  it  is  only  when  this  is  not  immediately 
practicable,  that  other  expedients  are  indicated. 

The  reduction  having  been  effected,  the  fore- 
finger should  be  passed  up  the  rectum  to  ascertain 
that  no  intussusception  exists  above  the  sphincter. 
The  bowel  is  then  to  be  kept  in  its  place  by  quie- 
tude and  the  recumbent  posture;  and,  if  there  be 
a great  tendency  to  relapse,  it  will  be  proper  to 
apply  to  the  fundament  a piece  of  soft  sponge, 
wetted  with  cold  water,  and  supported  with  the  T 
bandage.  But  if  such  means  should  not  answer, 
and  an  habitual  prolapsus  ani  recur,  which  is  not 
unfrequent  when  the  disease  has  been  neglected, 
or  its  causes  have  long  remained  unremoved,  some 
other  apparatus  like  that  described  by  Mr.  Gooch, 
may  be  needed.  ( Chir . Works,  vol.  ii.  p,150.ed. 
1792.)  Trusses  for  prolapsus  of  the  rectum  may 
be  procured.  Others  have  used  perforated  balls  of 
ivory.  Callison  found  the  introduction  of  a piece 
of  sponge  within  the  rectum,  fastened  to  a silver 
probe,  give  effectual  support.  In  France,  and 
also  in  other  countries,  instruments  made  of  elastic 
gum,  have  sometimes  been  employed.  ( Richerand , 
Nosogr.  Chir.  t.  iii.  p 444.  ed.  4.)  On  account  of 
the  elasticity,  and  unirritating  quality  of  this  sub- 
stance, I conceive  it  is  better  calculated  than  any 
other  material  for  the  construction  of  such  instru- 
ments. It  cannot  be  denied,  however,  that  all 
foreign  bodies  in  the  rectum  create  serious  annoy- 
ance. In  the  female  sex,  a vaginal  pessary,  rather 
prominent  behind,  will  usually  hinder  the  recur- 
rence of  the  prolapsus.  The  horizontal  posture 
should  be  observed  as  much  as  possible,  and  when 
the  patient  has  a motion,  a bed-pan  should  be 
placed  under  him.  Astringent  injections  are  to  be 
employed  daily.  Sir  Benjamin  Brodie  speaks  also 
in  favour  of  a course  of  Ward’s  paste.  (S eeLond. 
Med.  Gaz.  for  1834,  1835,  p.  846.)  Of  the  latter 
practice  I cannot  speak  from  experience,  never 
having  had  confidence  enough  in  it  to  give  it  a 
trial,  which  may  not,  I confess,  be  a fair  way  of 
deciding. 

O 

After  the  reduction  of  a prolapsus  ani,  the 
disposition  which  gave  rise  to  the  protrusion 
generally  still  continues  ; and  therefore,  as  Du- 
puytren  observes,  the  reduction  is  only  to  be 
regarded  as  a palliative,  and,  in  some  cases,  as  a 
means  of  preventing  dangerous  consequences ; 
but  never  as  a mode  of  accomplishing  a permanent 
cure.  Cold  bathing  and  cold  washes  have  been 
tried  for  the  latter  purpose,  on  the  principle  of 
strengthening  the  sphincter,  so  that  the  descent  of 
the  bowel  may  be  opposed.  But  this  method  re- 
quires long  perseverance,  and  is  so  disagreeable  to 
some  patients  that  it  is  soon  given  up.  Astringent 
lotions  and  compression  with  a sponge  and  T 
bandage,  suppositories  which  Dupuytren  admits, 
do  occasionally  succeed  in  children,  after  a certain 
time,  requently  fail,  and  especially  in  adults  and 
old  pefisons.  ( Clinique  Chir.  t.  i.  p.  ICO.)  In 
such  cases,  recourse  must  be  had  to  the  operation 
first  practised  by  Hey,  or  the  modification  of  it 
adopted  by  Dupuytren. 

The  late  Mr.  Hey  published  some  highly  in- 
teresting remarks  on  the  cure  of  the  procidentia 
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ani  in  adults.  In  one  gentleman,  the  disease 
took  place  whenever  he  had  a stool,  and  con- 
tinued for  some  hours,  the  gut  gradually  retiring, 
and  at  last  disappearing,  until  he  had  occasion  to 
go  to  the  privy  again.  After  each  stool,  he  used 
to  place  himself  in  a chair,  and  obtain  a little 
relief  by  making  pressure  on  the  prolapsed  part; 
and  he  then  was  in  the  habit  of  going  to  bed, 
where  the  intestine  by  degrees  regained  its  na- 
tural situation.  While  the  bowel  was  clown,  there 
was  a copious  discharge  from  it  of  a thin  mucous 
fluid,  blended  with  blood.  When  the  part  was 
up,  the  anus  was  constantly  surrounded  by  a thin, 
pendulous  flap  of  integuments,  generally  hanging 
down  to  the  extent  of  three  fourths  of  an  inch. 
Around  the  anus  there  were  also  several  soft  tu- 
bercles of  a bluish  colour,  situated  at  the  basis, 
and  at  the  inner  part  of  the  pendulous  flap.  These 
were  evidently  formed  by  the  extremity  of  the 
rectum.  The  patient,  previously  to  the  establish- 
ment of  these  habitual  attacks  of  prolapsus  ani, 
had  been  afflicted  for  several  years  with  pain  after 
each  stool,  protuberances  at  the  extremity  of  the 
rectum,  and  discharge  of  blood  and  mucus.  For 
these  complaints  he  applied  to  Mr.  Sharp,  who 
gave  him  an  ointment  to  be  applied  after  each 
stool,  some  soapy  pills  to  be  taken,  and  recom- 
mended the  use  of  a clyster  a little  before  the  time 
of  going  to  stool.  The  latter  remedy,  however, 
could  not  be  adopted,  and  no  material  benefit  was 
derived  from  the  others.  Some  years  afterwards, 
when  Mr.  Hey  was  consulted,  the  foregoing 
symptoms  contiuued  ; in  addition  to  which  there 
was  the  grievance  of  the  prolapsus,  which  came  on 
at  every  time  of  going  to  stool,  and  lasted  for  se- 
veral hours.  This  judicious  surgeon  at  first  ad- 
vised the  patient  to  wash  the  prolapsed  part  with  a 
lotion,  composed  of  an  infusion  of  oak-bark,  lime- 
water,  and  spirit  of  wine,  and  keeping  on  the 
tumour  compresses,  wet  with  this  fluid,  and  sup- 
ported by  the  T bandage.  The  disease,  however, 
was  too  obstinate  to  be  cured  by  this  treatment. 
Nor  could  Mr.  Hey  succeed  in  reducing  the 
bowel  when  it  came  down.  “ Although  (says  he) 
the  prolapsed  part  of  the  intestine  consisted  of  the 
whole  inferior  extremity  of  the  rectum,  and  was  of 
considerable  bulk,  yet  the  impediment  to  reduc- 
tion did  not  arise  from  the  stricture  of  the  sphincter 
ani,  for  I could  introduce  my  finger  with  ease 
during  the  procidentia;  but  it  seemed  to  arise 
from  the  relaxed  state  of  the  lowest  part  of  the  in- 
testine, and  of  the  cellular  membrane,  which  con- 
nects it  with  the  surrounding  parts.  My  attempt 
proved  vain,  as  to  its  immediate  object,  yet  it  sug- 
gested an  idea  which  led  to  a perfect  cure  of  this 
obstinate  disorder.  The  relaxed  state  of  the  part, 
which  came  down  at  every  evacuation,  and  the 
want  of  sufficient  stricture  in  the  sphincter  ani, 
satisfied  me  that  it  was  impossible  to  afford  any 
effectual  relief  to  my  patient,  unless  I could  bring 
about  a more  firm  adhesion  to  the  surrounding 
cellular  membrane,  and  increase  the  proper  action 
of  the  sphincter.  Nothing  seemed  so  likely  to 
effect  these  purposes,  as  the  removal  of  the  pen- 
dulous flap,  and  the  other  protuberances,  which 
surrounded  the  anus.”  This  operation  was  per- 
formed on  the  13th  of  November.  On  the  15th 
the  gut  protruded,  and  did  not  gradually  retire 
as  it  used  to  do.  Mr.  Fley  attempted  to  procure 
ease  by  means  of  opiates  and  fomentations,  and 
avoided  immediately  trying  to  reduce  the  pro-* 
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lapsed  part.  However,  the  prolapsus  continued 
so  long,  that  the  appearance  of  the  part  began  to 
alter,  and,  therefore,  on  the  16th  he  made  an  at- 
tempt at  reduction,  and  succeeded  with  great  ease. 
However,  as  a good  deal  of  pain  in  the  hypogas- 
trium  was  still  complained  of,  the  patient  was  bled 
in  the  evening,  and  gently  purged  with  the  oleum 
ricini.  These  means  gave  relief ; but,  as  some 
pain  in  the  belly  yet  continued,  an  opiate  was 
given.  A low  diet,  linseed  tea,  lac  amygdalae, 
&c.  were  ordered,  and  a little  of  the  oleum  ricini 
every  morning,  or  every  other  morning,  with  an 
opiate  after  a stool  had  been  procured.  “ By  pro- 
ceeding in  this  manner  for  some  clays,  regular 
stools  were  procured,  without  any  permanent  in- 
convenience. My  patient  recovered  very  well,  and 
wasfreed  from  this  distressing  complaint,  which  had 
afflicted  him  so  many  years.  (See  Hey’s  Pract. 
Obs.  p.  483.  &c.  ed.  2.) 

This,  and  some  other  cases,  which  this  gentleman 
has  related,  convincingly  exemplify  the  necessity  of 
paying  attention  to  the  removal  of  redundant  skin, 
excrescences,  hemorrhoids,  and  other  tumours, 
situated  about  the  lower  part  of  the  rectum,  in 
cases  of  prolapsus  ani ; for,  unless  this  object  be 
accomplished,  the  disease  may  resist  every  other 
treatment.  Mr.  Howship  prefers  the  ligature  for 
the  extirpation  of  the  protuberances  ; but  heartily 
commends  the  principle  of  the  treatment  proposed 
by  Mr.  Hey.  (Pract.  Obs.  on  Diseases  of  the 
Lower  Intestines,  p.  163.  ed.  3.)  An  elderly 
gentleman,  whom  I know,  was  troubled  for  many 
years  with  a prolapsus  ani,  which  used  to  come  on 
several  times  a week,  sometimes  at  the  privy,  and 
sometimes  on  other  occasions.  Several  of  the  first 
surgeons  were  consulted,  who  failed  in  affording 
permanent  benefit,  because  they  omitted  to  extir- 
pate some  hemorrhoidal  excrescences,  situated  at 
the  lower  part  of  the  rectum  ; for,  when  these  were 
afterwards  removed,  the  prolapsus  ani  entirely 
disappeared. 

Dupuytren  finding,  as  Hey  did,  that  the  excision 
of  piles,  which  so  often  accompany  prolapsus  ani, 
commonly  prevented  the  return  of  the  latter  com- 
plaint, was  led  to  cut  off  more  or  less  considerable 
portions  of  the  internal  membrane  of  the  rectum. 
However,  as  in  one  case  a profuse  hemorrhage 
took  place,  and,  in  another,  a tedious  suppuration, 
lie  subsequently  adopted  the  plan  of  removing  a 
certain  number  of  the  projecting  folds,  which  may 
be  seen  converging  from  the  circumference  to  the 
margin  of  the  anus.  The  skin  at  the  margin  of 
the  anus  is  thinner,  and  of  a different  colour  from 
that  of  other  parts ; and  contains  numerous  mu- 
cous cryptae,  which  secrete  an  oily  matter  of  a 
peculiar  smell.  It  forms  also  prominent  folds 
separated  by  fissures,  which  converge  from  the 
circumference  of  the  margin  to  the  centre  of  the 
anus.  These  folds  extend  up  within  the  anus,  and 
are  the  more  numerous  and  prominent  the  closer 
the  latter  opening  is  ; being  effaced,  when  it  is  di- 
lated. Their  use  is  to  facilitate  such  dilatation, 
and  promote  the  evacuation  of  the  feces.  Beyond 
theskin  is  a stratum  of  fibro-cellular  tissue, erectile 
tissue,  as  Cruveilhier  calls  it;  higher  up,  the  ex- 
ternal sphincter  ; and  still  further  up,  the  internal 
sphincter.  (See  Dupuytren , Clinique  Chir.  t.  i. 
p.  161.)  The  method,  practised  by  this  distin- 
guished surgeon,  consisted  in  taking  hold  of  some 
of  these  converging  folds  of  skin,  one  after  another, 
with  a pair  of  broad-bladed  dissecting  forceps,  and 


cutting  them  away  in  succession  with  a pair  of 
scissors  curved  laterally.  The  excision  was  ex- 
tended quite  up  to  the  anus,  and  even  a few  lines 
within  it,  if  the  relaxation  were  considerable,  by 
the  degree  of  which  the  number  of  folds  to  be 
removed  is  also  determined ; two  or  three  being 
taken  away  on  each  side  in  moderate  eases,  and 
a larger  number  where  the  relaxation  is  very 
great.  (See  Dupuytren , in  Clinque  Chir.  t.  i. 
p.  162.)  I have  practised  this  operation  very 
successfully  in  several  cases.  The  principle,  on 
which  it  answers,  is  precisely  what  Hey  and  Du- 
puytren have  explained  ; the  anus  being  immo- 
derately dilatable,  the  surgeon  cuts  away  a portion 
of  one  of  its  textures,  and  the  rest  becoming  more 
consolidated,  the  tendency  to  too  much  dilatation 
is  obviated.  The  contraction  of  the  cicatrices, 
and  the  adhesion  of  the  textures  together,  induced 
by  inflammation,  have  the  principal  share  in  bring- 
ing about  this  desirable  change. 

Dupuytren,  in  his  first  method,  used  to  cut  away 
the  mucous  membrane  itself ; in  the  last,  only  the 
folds  of  skin  at  the  margin  of  the  anus  are  removed. 
A woman  had  had  a constant  prolapsus  ani  for  ten 
years;  when  she  was  in  the  upright  posture,  the 
swelling  was  ten  inches  in  one  diameter,  and  seven 
in  the  other ; it  hindered  her  from  walking,  and  con- 
tinually discharged  a mixture  of  blood  and  mucus. 
Dupuytren  removed  five  or  six  of  the  projecting 
folds  from  without  inwards.  The  patient,  who  used 
to  have  more  than  twenty  stools  a day,  now  went 
six  days  without  one ; on  the  seventh,  however, 
an  abundant  evacuation  took  place,  and  the  pro- 
lapsus never  returned.  Only  simple  dressings,  as 
lint  wetted  with  cold  water,  and  a T bandage,  are 
needed.  (See  Journ.  Universel  des  Sciences  Med. 
No.  81.  Sept.  1822.) 

Although  Dupuytren’s  operation  bears  some 
resemblance  to  Hey’s,  and  is  founded  on  the  same 
principle,  the  French  do  not  admit  that  what  the 
latter  did,  will  in  any  way  affect  the  claim  of  the 
former  to  the  merit  of  first  suggesting  a valuable 
improvement.  They  erroneously  observe,  that 
Hey’s  practice  only  related  to  prolapsus  ani,  as  a 
consequence  of  piles ; whereas  that  of  Dupuytren 
is  particularly  adapted  to  examples,  in  which  there 
are  no  piles.  (See  Clinique  Chir.  t.  i.  p.  166.) 

The  last  indication  in  the  treatment  is  the  re- 
moval and  avoidance,  of  all  such  causes  as  are 
known  to  have  a tendency  to  bring  on  the  com- 
plaint. In  infants,  a fresh  protrusion  of  the 
rectum  may  sometimes  be  prevented  by  making 
them  sit  on  a high  night-stool,  with  their  feet 
hanging  freely  down.  Every  thing  tending  to 
cause  either  diarrhoea,  or  costiveness,  should  be 
avoided.  In  the  generality  of  cases,  however, 
there  is  an  inclination  to  costiveness,  which  must 
be  obviated  by  the  mildest  means.  For  this  pur- 
pose, Mr.  Hey  used  to  prescribe  half  an  ounce 
of  the  oleum  ricini,  which  is  to  be  taken  every 
morning,  or  every  other  morning,  as  circumstances 
may  require.  The  same  practitioner  sometimes 
employed,  in  addition  to  this  medicine,  a clyster 
composed  of  a pint  of  water-gruel,  and  a large 
spoonful  of  treacle.  The  tone  of  the  relaxed  in- 
testine is  to  be  restored  by  the  continued  use  of 
cold  clysters,  made  with  the  decoction  of  oak-bark, 
alum,  and  vinegar.  In  one  obstinate  case,  under 
the  care  of  Mr.  Ilev,  he  recommended  the  follow- 
ing lotion  for  washing  the  part  during  the  state  of 
prolapsus ; and  he  also  advised  its  application  to 
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the  anus  in  the  intervals,  by  means  of  a thick 
compress,  supported  by  the  T bandage.  R.  Aquae 
calcis  simplicis  lbij.  Cort.  quercus  contus.  ^iv.  f. 
infus.  per  hebdomadam,  et  colaturae  adde  sp. 
vini  rect.  yiv,  ft,  lotio.  (See  Hey's  Pract.  Obs. 
p.  442.  ed.  2.) 

In  the  treatment  of  a child,  Sir  Benjamin  Bro- 
die  recommends  occasional  purging  with  calomel 
and  rhubard ; the  avoidance  of  much  vegetable 
food,  which  tends  to  fill  up  the  intestines,  while  it 
affords  but  little  nourishment ; and  an  injection, 
every  morning  of  two,  or  three  ounces  of  a lotion, 
compound  5j.  of  tinct.  ferri  muriatis,  and  a pint 
of  water.  I he  child  is  to  retain  the  injection  as 
long  as  possible.  Sir  Benjamin  Brodie  has  never 
seen  a prolapsus  of  the  rectum  in  a child,  which 
was  not  cured  in  this  manner. 

Intussusception  of  the  higher  part  of  the  bowel, 
especially  of  the  colon,  or  eoecum,  causing  a pro- 
trusion at  the  anus,  is  always  incurable,  as  it  is  not 
in  the  power  of  art  to  rectify  the  displacement. 
Some  extraordinary  cases  prove,  however,  that 
large  portions  of  the  intestinal  canal,  thus  inverted, 
may  slough  and  be  voided,  and  the  patients  re- 
cover. (See  Intussusception.) 

According  to  Air.  Travers,  when  an  artificial 
anus  is  complicated  with  prolapsus,  the  case  rarely 
admits  of  cure.  (See  Inquiry  into  the  Process  of 
Nature  in  repairing  Injuries  of  the  Intestines, 
p.  374.) 

Surgical  writers  have  been  too  much  in  the 
habit  of  confounding  together  prolapsus  ani  and 
intussusception.  In  the  latter  disease,  they  have 
even  fallen  into  the  error  of  supposing,  that  the 
whole  of  the  rectum  becomes  everted,  in  conse- 
quence of  the  relaxation  of  the  sphincter  and 
levator  ani,  and  that  it  then  draws  after  it  other 
portions  of  the  intestinal  canal.  But,  they  ought 
to  have  been  undeceived  by  the  strangulation, 
which  sometimes  occurs  under  such  circumstances, 
and  which  not  only  throws  a great  obstacle  in  the 
way  of  the  reduction  of  the  displaced  part,  but 
even  sometimes  brings  on  mortification.  Besides, 
the  connections  of  the  rectum  with  the  neighbour- 
ing parts,  by  means  of  cellular  substance,  which 
surrounds  it,  and  the  attachment  of  this  intestine  to 
the  posterior  surface  of  the  urinary  bladder,  ren- 
der the  above  origin  of  the  complaint  impossible. 
Such  an  explanation  could  only  be  admitted  with 
regard  to  those  protrusions  of  the  rectum,  which 
come  on  in  a very  slow  manner.  It  could  not 
apply  to  certain  cases,  in  which  the  everted  intes- 
tine presents  itself  in  the  form  of  an  enormous 
tumour.  Babricius  ab  Aquapendente  met  with 
cases  of  prolapsus  of  the  rectum,  where  the  tumour  . 
was  as  long  as  the  forearm,  and  as  large  as  the 
fist.  In  the  Melanges  des  Curieux  de  la  Nature,  ! 
is  the  description  of  a tumour  of  this  sort,  which 
was  two  feet  long,  and  occurred  in  a woman  from 
parturition.  Nor  is  a more  satisfactory  reason 
assigned  for  these  cases,  by  supposing  that  they 
originate  from  a relaxation  of  the  mucous  coat  of 
the  rectum,  and  its  separation  from  the  muscular 
one.  We  are  not  authorised  to  imagine,  that  such 
a separation  can  take  place  to  a considerable  ex- 
tent, nor  so  suddenly,  as  to  give  rise  to  the  pheno- 
mena sometimes  remarked  in  this  disease. 

Accurate  observations  long  ago  removed  all 
doubt  upon  this  subject.  In  the  Mdmoires  de 
V Acadtmie  de  Chirurgie,  t.  xi.ed.  in  12mo.,  is  an 
account  of  a pretended  prolapsus  of  the  rectum, 
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which,  after  death,  was  discovered  to  be  an  ever- 
sion of  the  coecum,  the  greater  part  of  the  colon 
being  found  at  the  lower  end  of  this  intestine,  and 
most  of  the  rectum  at  its  upper  part.  This  eversion 
began  at  the  distance  of  more  than  eleven  inches 
from  the  anus,  and  terminated  about  five  or  six 
from  this  opening,  the  tumour,  formed  by  the 
disease,  having  been  reduced  some  time  before  the 
child’s  death.  It  was  impossible  to  draw  back  the 
everted  part,  in  consequence  of  the  adhesions 
which  it  had  contracted.  Another  dissection 
evinced  the  same  fact.  A child,  having  suffered 
very  acute  pain  in  the  abdomen,  after  receiving  a 
I blow,  had  a prolapsus  of  intestine  through  the 
anus,  about  six  or  seven  inches  long.  This  was 
taken  for  a prolapsus  of  the  rectum.  After  death, 
the  termination  of  the  protruded  bowel  was  found 
to  be  the  coecum,  which  had  passed  through  the 
colon  and  rectum.  (See  Intussusception.) 

Schacher,  De  Morbis  a Situ  Intestinorum  Preter- 
naturali,  1721.  Luther , De  Procidentia  Ani,  Erf.  1732. 
Heister,  Recti  Prolapsus  Anatome,  Helmst.1734.  Gooch’’ s 
Chir.  Works,  vol.  ii.  p.  150.  1792.  Recherches  Historiques 
sur  la  Gastrotomie,  ou  l’Ouverture  du  bas  Ventre,  dans  le 
cas  du  Volvulus,  &c.  par  M.  Hevin,  in  Mem.  de  l’Acad. 
Royale  de  Chir.  t.  xi.  p.  315.  ed.  in  12mo.  Monteggia , 
Fasc.  Pathologici,  p.  91.  Tur.  1793.  Jordan,  De  Prolapsu 
ex  Ano,  Goett.  1793.  J.  Howship,  Obs.  on  the  Diseases 
of  the  Lower  Intestines,  &c  ed.  3.  Loud.  1824,  chap.  4. 
Richter’s  Anfangsg.  der  Wundarzn.  b.  vi.  p.  403.  ed.  1802. 
Callisen’ s Syst.  Chirurgiee  Hodiernas,  t.  ii.  p.  521.  ed.  1800. 
Hep’s  Practical  Obs.  in  Surgery,  p.  438,  &c.  8vo.  ed.  2. 
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t.  i.  p.  157.  &c.  8vo.  Paris,  1832.  Sir  Benjamin  C.  Brodie, 
in  Lond.  Med.  Gaz.  for  1834,  1835,  p.  842. 

Anus,  Artificial. 

This  signifies  an  accidental  opening  in  the  pa- 
rieties  of  the  abdomen,  to  which  opening  some  part 
of  the  intestinal  canal  tends,  and  through  which  a 
variable  quantity,  or  even  the  whole  of  the  intes- 
tinal matters,  or  of  the  feces,  is  involuntarily  dis- 
charged. Of  all  the  infirmities  which  assail  the 
human  race,  none  is  more  annoying  and  disgusting 
than  an  artificial  anus ; and,  as  a modern  writer 
i exclaims,  what  a wretched  spectacle  does  a person 
exhibit,  from  whom  the  bilious  alimentary  matter 
j and  excrement  are  every  instant  involuntarily  dis- 
! charged!  In  vain  is  the  aid  of  pouches,  resei- 
voirs,  and  boxes,  for  the  palliation  of  his  dreadful 
affliction;  to  him  society  is  lost;  and  he  is  for 
ever  doomed  to  lead  a solitary  and  miserable  life. 
Such,  at  all  events,  was  the  sentence  pronounced 
by  science,  until  the  genius  of  Dupuytren  came  to 
reform,  and  restore  to  the  world  the  unfortunate  in- 
dividuals, who  seemed  to  be  for  ever  banished  from 
it.  (Legons  Orales  de  Clinique  Chir.  t.  iii.  p.  193.) 

An  artificial  anus  is  always  preceded  by  an  in- 
jury of  the  intestinal  canal,  either  by  a penetrating 
wound,  or  by  ulceration  of  the  bowel,  and  the 
bursting  of  an  abscess  externally  ; or  by  an  oper- 
ation, in  which  the  preternatural  opening  is  pur- 
posely made,  with  the  view  of  saving  life,  in 
particular  cases  of  imperforate  anus ; or  by  an 
accidental  wound  of  the  gut  in  the  operation  for 
hernia ; or,  lastly,  and  most  commonly,  by  mor- 
tification of  the  bowel,  the  effect  of  the  violence 
and  long  continuance  of  the  strangulation  of  the 
part. 

Foreign  bodies,  swallowed  by  mistake,  have 
sometimes  irritated  the  bowel,  and  caused  it  to  be- 
come adherent  to  the  peritoneum  lining  the  parietes 
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of  the  abdomen  ; then  ulcerative  inflammation  en- 
sued, followed  by  fecal  abscess,  and  a fistulous 
opening,  or  true  artificial  anus.  In  a few  uncom- 
mon instances  worms,  of  the  lumbrici  kind,  have 
excited  the  same  consequences.  As  already 
stated,  an  artificial  anus  is  sometimes  the  result 
of  surgical  operations,  practised  to  prevent  the 
fatal  consequences  of  certain  intestinal  injuries  or 
diseases  ; as  when  the  bowel  is  cut  completely 
across,  and  the  surgeon  deems  it  safer  for  the 
patient  to  establish  an  artificial  anus,  than  to  stitch 
the  bowel ; or  where  an  imperforate  anus,  attended 
with  an  obliteration  of  the  rectum,  leaves  the 
child  the  only  chance  of  living  by  the  formation 
of  an  artificial  anus  in  the  left  iliac  region. 
Lastly,  the  same  thing  has  been  suggested  for 
cases,  where  an  incurable  obstruction  of  the  in- 
testinal canal,  the  rectum  for  instance,  exists  as 
the  effect  of  some  organic  affection  ; or  where  the 
small  intestines  suffer  internal  strangulation.  Du- 
puytren  mentions  these  opportunities  of  making  an 
artificial  anus,  with  more  confidence,  however, 
than  I am  inclined  to  do.  (See  Clin.  Chir.  t.  ii. 
p.  219.)  All  these  cases  are  further  divisible  into 
such  as  are  attended  with  a destruction  of  a por- 
tion of  the  intestinal  tube ; and  into  those  which 
are  not  accompanied  with  any  such  loss  of  sub- 
stance. 

When  once  an  artificial  anus  has  been  formed, 
it  is  a solution  of  continuity  produced  in  the  bowel 
and  parietes  of  the  abdomen,  which  are  completely 
adherent  to  one  another.  The  opening,  in  what- 
ever way  occasioned,  is  almost  always  roundish, 
but  sometimes  of  an  irregular  shape.  Its  diameter 
varies  from  a few  lines  to  an  inch  or  more.  In 
the  majority  of  persons,  its  edges  are  thick,  de- 
pressed, adherent  to  the  subjacent  parts,  inclined 
towards  the  abdominal  cavity,  and  immediately 
continuous  with  the  mucous  membrane  of  the 
bowel.  A reddish  circle  denotes  the  place  of  their 
junction.  The  neighbouring  integuments  have 
radiating  furrows  in  them,  en  cul  de  poule,  ana- 
logous to  what  is  observed  near  cicatrices  in  gene- 
ral ; and  notwithstanding  the  most  minute  attention 
to  cleanliness,  the  matter  evacuated  irritates  the 
skin,  bringing  on  an  erysipelatous  redness,  or  ex- 
coriations of  variable  depth.  ( Dupuytren , Clin. 
Chir.  t.  ii.  p.  196.) 

Whatever  may  be  the  kind  of  injury  which  the 
bowel  has  sustained,  one  thing  here  invariably 
happens,  viz.  the  adhesion  of  the  two  divided  por- 
tions of  the  intestine  to  the  edge  of  the  opening  in 
the  parietes  of  the  abdomen.  This  occurrence, 
which  has  the  most  salutary  effect  in  preventing 
extravasation  of  the  contents  of  the  bowel  in  the 
cavity  of  the  abdomen,  is  produced  by  the  inflam- 
mation, which  precedes  gangrene,  and  follows 
wounds.  (See  CEuvres  Chir.  de  Desault,  t.  ii. 
p.  352. — 354.)  In  hernia,  the  adhesions  precede 
the  destruction  of  the  parts ; in  wounds,  they 
follow  the  division  of  the  bowel;  and  hence,  in 
these  last  cases,  the  solution  of  continuity  fre- 
quently brings  on  a fatal  effusion.  The  adhesions 
never  ascend  far  along  the  extremities  of  the  bowel ; 
which,  being  only  contiguous,  and  covered  by  a 
smooth  membrane,  as  in  other  parts  of  them,  leave 
between  them  a sort  of  cul-de-sac,  the  entrance  of 
which  is  towards  the  belly,  while  the  fundus  is 
directed  towards  the  skin.  It  is  into  this  cul-de-sac 
that,  in  certain  individuals,  the  abdominal  viscera 
protrude,  so  as  to  occasion  herniae ; which  push  the 


artificial  anus  outwards,  compress,  displace,  and 
otherwise  complicate  it.  (See  Dupuytren,  Clinique 
Cliir.  t.  ii.  p.  198.) 

When,  in  strangulated  hernia,  the  case  is  not 
relieved  by  the  usual  means,  or  when  the  neces- 
sary operation  has  not  been  practised  in  time,  the 
protruded  bowel  sloughs  ; the  adjoining  part  of  it 
adheres  to  the  neck  of  the  hernial  sac ; and  the 
gangrenous  mischief  spreads  from  within  out- 
wards. If  the  patient  live  long  enough,  and  an 
incision  in  the  tumour  be  not  now  practised,  one 
or  more  openings  soon  form  in  the  integuments, 
and,  through  these  apertures,  the  feces  are  dis- 
charged until  the  separation  of  the  sloughs  gives 
a freer  vent  to  the  excrement.  But  when  an  in- 
cision is  made,  the  feces  are  more  readily  dis- 
charged ; and,  as  Mr.  Travers  has  related,  this  is 
sometimes  the  best  mode  of  relief.  “ In  the  or- 
dinary situation  of  hernia,  the  portions  of  intestine, 
embraced  by  the  stricture,  occupy  a position  nearly 
parallel.  Their  contiguous  sides  mutually  ad- 
here ; in  the  remainder  of  their  circumference 
they  adhere  to  the  peritoneum,  lining  or  forming 
the  stricture.  The  existing  adhesion  of  the  con- 
tiguous sides,  strengthened  by  the  adhesion  of 
the  parts  in  contact,  ensures  a partial  continuity 
upon  the  separation  of  the  sphacelated  part.  The 
line  of  separation  is  the  line  of  stricture.  It  com- 
mences on  that  side  of  the  gut  which  is  in  direct 
contact  with  the  stricture.  As  the  separation  ad- 
vances, the  opposite  adhering  sides  may  perhaps 
recede  somewhat,  and  a little  enlarge  the  angle  of 
union.  But,  it  is  ever  afterwards  an  angle ; and 
where  the  peritoneum  is  deficient,  the  canal  is 
simply  covered  in  by  granulations  from  the  cellular 
membrane  of  the  parietes,  coalescing  with  those 
of  the  external  or  cellular  surface  of  the  peri- 
toneum.” (On  the  Process  of  Nature  in  repairing 
Injuries  of  the  Intestines,  p.360.)  It  must  be 
confessed,  that  few  surgeons  have  entertained  suffi- 
ciently accurate  ideas  of  the  changes  which  happen 
around  the  wounded  or  mortified  portion  of  intes- 
tine, when  an  artificial  anus  is  produced ; and 
though  Desault’s  account  was  excellent,  so  far  as 
it  went,  it  was  not  until  the  year  1809,  when 
Scarpa  published  his  valuable  work  on  Hernia, 
that  the  whole  process  of  nature  on  such  occa- 
sions was  completely  elucidated.  The  hernial 
sac  (says  he)  does  not  always  partake  of  gangrene 
with  the  viscera  contained  in  a hernia ; and  even 
when  it  does  slough,  since  the  separation  of  the 
dead  parts  happens  on  the  outside  of  the  abdo- 
minal ring,  there  almost  always  remains  in  this 
situation  a portion  of  the  neck  of  the  hernial  sac 
perfectly  sound.  It  may  be  said,  therefore,  that, 
in  all  cases,  immediately  after  the  detachment  of 
the  mortified  intestine,  whether  it  happen  within, 
or  on  the  outside  of  the  ring,  the  two  orifices  of 
the  gut  are  enveloped  in  the  neck  of  the  hernial 
sac,  which  soon  becoming  adherent  to  them  by 
the  effect  of  inflammation,  serves  for  a certain 
time  to  direct  the  feces  towards  the  external 
wound,  and  to  prevent  their  effusion  in  the  ab- 
domen. In  proportion  as  the  outer  wound  di- 
minishes, the  external  portion  of  the  neck  of  the 
hernial  sac  also  contracts;  but  that  part,  which 
embraces  the  orifces  of  the  intestine,  gradually 
becomes  larger,  and  at  length  forms  a kind  of  mem- 
branous, funnel-shaped , intermediate  cavity,  which 
makes  the  communication  between  the  two  parts  of 
the  bowel.  However,  according  to  Scarpa’s  inves- 
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tigations,  this  adhesion  of  the  neck  of  the  hernial 
sac  round  the  two  orifices  of  the  gut,  does  not 
hinder  the  latter  from  gradually  quitting  the  ring, 
and  becoming  more  and  more  deeply  placed  in 
the  cavity  of  the  abdomen.  The  base  of  the  above- 
described  funnel-shaped  membranous  cavity  corre- 
sponds to  the  bowel,  and  its  apex  tends  towards 
the  wound,  or  fistula. 

But,  in  relation  to  this  part  of  the  subject,  there 
are  some  other  circumstances  which  every  sur- 
geon should  well  understand,  and  his  ignorance 
of  them  would  not  be  excusable,  on  the  ground 
of  their  not  having  been,  like  the  funnel-shaped 
membranous  cavity,  forming  the  communication 
between  the  two  orifices  of  the  bowel,  only  a dis- 
covery of  recent  date  ; for  they  were  fully  ex- 
plained many  years  ago.  I here  allude  to  the 
exact  position  of  the  two  portions  of  the  bowel, 
with  respect  to  each  other,  the  direction  of  their 
orifices,  the  angle  or  ridge  between  them,  and  the 
difference  in  their  diameters.  The  first  of  these 
circumstances,  viz.  the  position  of  the  two  parts  of 
the  bowel,  was  correctly  described  by  Saviard, 
Morand,  and  Desault;  and,  as  we  have  seen,  is 
pointed  out  by  Mr.  Travers,  who  represents  them 
as  occupying  a position  nearly  parallel,  and  cites 
an  interesting  observation  recorded  by  Pipelet. 
The  patient  was  a woman  fifty-six  years  old ; 
the  loop  of  spoiled  gut  was  from  five  to  six  inches 
long  ; the  contents  of  the  bowel  were  discharged 
through  the  wound  for  a considerable  time,  and 
an  artificial  anus  was  established.  Some  acci- 
dental obstruction  occurred;  a purgative  was 
given,  which  operated  in  the  natural  way,  and 
in  fifteen  days  the  wound  was  healed.  She  lived 
in  perfect  health  to  the  age  of  eighty-two,  when 
she  died  of  a disease  not  connected  with  this 
malady.  Pipelet  examined  the  body,  and  has 
given  a figure  representing  the  union.  The  line 
of  the  intestine  formed  an  acute  angle,  where  it 
adhered  to  the  peritoneum,  opposite  to  the  crural 
arch.  The  cylinder  is  evidently  much  contracted. 
Pipelet  particularly  dwells  upon  the  angular  po- 
sition, and  constriction  of  the  tube  at  the  point 
of  union.  The  lower  continuation  of  the  intes- 
tinal tube  was  also  remarked  to  be  more  con- 
tracted than  the  upper  portion;  a circumstance 
correctly  referred,  by  Mr. Travers,  to  the  undilated 
state  of  the  bowels,  situated  between  the  artificial 
and  the  natural  anus.  (See  Mem.  tie  l ’Acad,  de 
Chir.  t.  iv.  p.  164.;  and  Travers  on  Injuries  of  the 
Intestines,  p.  364.)  The  two  ends  of  the  bowel, 
as  Scarpa  has  observed,  are  found  lying  in  a more 
or  less  parallel  manner  by  the  side  of  each  other ; 
the  upper  with  its  orifice  open,  and  directed  to- 
wards the  external  wound  by  the  feces,  which 
issue  from  it;  while  the  lower,  which  gives  passage 
to  nothing,  becomes  less  capacious,  and  is  re- 
tracted further  into  the  abdomen  ; or,  as  Dupuy- 
tren,  observes,  the  two  terminating  portions  of 
bowel  pass  into  the  abdomen,  sometimes  crossing, 
sometimes  coiling  over  one  another ; in  other 
instances,  running  parallel ; but  most  frequently 
diverging  at  a more  or  less  acute  angle.  Lastly, 
they  terminate  in  bending  more  and  more,  to  be- 
come lost  in  the  convolution  of  the  intestinal  canal. 
(See  Dupuytren  Clinique  Cliir.  t.  ii.  p.  202.)  Ac- 
cording to  Scarpa,  the  breach  in  the  intestinal 
canal  is  never  repaired  by  the  orifices  of  the  upper 
and  lower  portions  of  the  bowels  reuniting,  coa- 
lescing, and  running  as  it  were  into  each  other. 
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Indeed,  they  meet  at  a very  acute  angle  ; the 
axis  of  one  does  not  correspond  to  that  of  the 
other;  and  their  orifices  never  lie  exactly  opposite 
each  other.  It  is,  in  short,  by  means  of  the  funnel- 
shaped  cavity,  formed  by  the  remains  of  the 
hernial  sac,  that  the  two  parts  of  the  bowel  com- 
municate ; and  the  feces,  in  order  to  get  from  the 
upper  into  the  lower  continuation  of  the  intestine, 
must  first  pass  in  a semicircular  track  through 
that  funnel-shaped  cavity,  there  being  between 
the  orifices  of  the  bowel,  directly  opposite  to  the 
communication  between  the  cavity  of  the  intestine 
and  that  of  the  funnel-shaped  membrane,  a con- 
siderable projection , or  jutting  angle,  forming  a 
material  additional  obstacle  to  the  direct  passage  of 
the  feces  from  the  upper  into  the  lower  portion  of 
the  intestinal  tube.  ( Scarpa  suit’  Ernie  Memorie, 
Nat.  Chirurgiche , Milano,  1 809.) 

This  eperon,  as  it  is  named  by  the  French,  is  men- 
tioned both  by  Saviard  and  Morand.  It  consists, 
in  fact,  of  the  part  of  the  bowel  which  has  been 
spared  by  gangrene,  or  a wound  in  the  direction 
towards  the  mesentery  ; and  it  advances  more  or 
less  towards  the  skin,  in  proportion  as  the  bowel 
has  experienced  a greater  or  lesser  loss  of  sub- 
stance, or  a greater  or  lesser  change  of  direction. 
When  the  bowel  has  only  been  wounded,  or  the 
seat  of  a small  slough,  and  it  pursues  its  natural 
course,  the  projection  is  trivial  and  concealed ; but 
very  large,  reaching  the  level  of  the  skin,  when 
the  whole  circumference  of  the  bowel  has  been 
destroyed;  and,  in  consequence  of  the  loss  of  sub- 
stance, its  two  ends  meet  at  an  acute  angle,  or  run 
parallel  to  one  another.  In  the  first  case,  there  is 
between  the  two  orifices  of  the  bowel  a cylindrical 
channel,  more  or  less  deep,  which  may  still  con- 
vey matters  from  the  upper  to  the  lower  end. 
This  case  is  most  easy  of  cure.  In  the  other,  no 
trace  of  such  a channel  is  discoverable  ; and  the 
jutting  angle,  the  eperon,  between  the  two  orifices 
of  the  intestine,  forms  a barrier  which  the  intestinal 
matter  cannot  pass.  Thus  the  difficulties  are 
greater,  and  the  resources  of  surgery  less  certain. 
(See  Dupuytren  Clin.  Chir.  t.  ii.  p.  203.)  What- 
ever may  have  been  the  original  state  of  this 
projecting  angle,  after  a certain  time  it  does  not 
divide  the  bottom  of  the  funnel-shaped  tube,  where 
the  orifices  of  the  intestine  are,  into  two  equal 
parts  ; because  it  is  propelled  towards  the  lower 
portion  of  the  bowel,  by  the  pressure  of  the  matters 
passing  through  the  orifice  of  the  upper  end.  By 
degrees  the  orifice  of  the  lower  end  becomes  indeed 
covered  by  it  as  by  a valve,  and  is  detected  with 
difficulty. 

Towards  the  interior  of  the  bowel,  Dupuytren 
found  that  the  eperon  had  constantly  the  shape  of 
a crescent,  while  towards  the  cavity  of  the  abdo- 
men the  two  equal  halves  of  it  diverged  from  one 
another  to  receive  the  mesentery  in  the  interspace. 
The  eperon,  therefore,  is  composed  of  a single 
wall  only  at  its  sharp  edge,  and  every  where  else 
it  consists  of  two  parietes,  leaving  between  them  a 
triangular  interval,  which  becomes  greater  as  the 
two  portions  of  the  bowel  recede  from  one  another 
in  their  course  into  the  abdomen.  From  this 
latter  disposition,  says  Dupuytren,  a fact  of  the 
highest  importance  arises;  viz.  that  the  cavities  of 
the  two  ends  of  the 'intestine  are  separated  from 
one  another  by  a double  septum,  the  surfaces  of 
which,  on  the  side  towards  the  belly,  are  smooth, 
and  free  from  all  adhesion  together.  To  °et, 
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therefore,  from  one  of  these  cavities  into  the  other, 
through  their  parietes,  the  cavity  of  the  peritoneum 
must  of  necessity  he  pervaded : hence  the  diffi- 
culty and  danger  in  trying  to  form  a communica- 
tion between  the  two  ends  of  the  bowel  by  attacking 
the  septum  between  them.  (S  eeDupuytren, Clinique 
Chir.  t.  ii.  p.  204.) 

Another  interesting  circumstance,  explained  by 
Dupuytren,  is,  that  the  jutting  angle,  and  double 
septum,  the  continuation  of  it,  are  not  invariably 
so  fixed  as  to  be  totally  incapable  of  advancing  or 
receding ; but,  being  connected  with  the  mesentery, 
they  are,  in  a certain  degree,  obliged  to  follow  the 
movements  communicated  by  it  to  them.  Some- 
times, when  hernia  is  combined  with  adhesions, 
the  mesentery,  which  becomes  elongated,  and  forms 
a cord  between  the  spine  and  the  displaced  bowel, 
keeps  the  trunk  immutably  bent  forwards.  In 
cases  of  artificial  anus,  the  end  of  this  cord,  cor- 
responding to  the  intestine,  is  attached  to  the 
bottom  of  its  angle  on  the  side  towards  the  belly, 
precisely  at  the  base  of  the  eperon  interposed  be- 
tween the  two  orifices.  Hence  the  6peron,  and 
the  bowel  terminating  at  it,  must  be  continually 
drawn  towards  the  cavity  of  the  abdomen  by  the 
mesentery : and  thus  we  may  discern  how  the 
motion  and  posture  of  the  trunk  backward  should 
have  a favourable  influence  in  promoting  a spon- 
taneous cure.  Sometimes,  however,  the  tension 
of  the  mesenteric  cord  ruptures  the  adhesions  of 
the  ends  of  the  bowel  to  the  parietes  of  the  abdo- 
men, and  causes  a fatal  effusion  of  intestinal  matter 
within  the  peritoneum.  Long  after  the  sponta- 
neous cure  of  an  artificial  anus,  the  effect  of  this 
action  of  the  mesentery  may  be  to  separate  the 
bowel  completely  from  the  parietes  of  the  abdomen, 
and  restore  it  to  its  free  and  floating  condition 
again.  Dupuytren  ascertained  this  fact  by  post 
mortem  examinations;  a fact,  which  he  would  have 
had  difficulty  in  crediting,  if  he  had  not  been  per- 
fectly certain  of  the  identity  of  the  individuals,  and 
had  not  detected  in  each  of  them  a fibrous  cord 
extending  from  the  point  of  the  parietes  of  the  ab- 
domen, corresponding  to  the  former  artificial  anus, 
to  the  bowel.  (See  Clinique  Chir.t.  ii.  p.  206.)' 

It  is  then  in  the  deeper  part  of  the  funnel- 
shaped  tube,  which,  as  we  have  seen,  lies  between 
the  opening  in  the  skin  and  the  bottom  of  the 
artificial  anus,  that  the  most  remarkable  and  im- 
portant dispositions  of  an  artificial  anus  are  placed. 
Here  are  situated  the  orifices  of  the  two  ends  of  the 
intestinal  canal,  and  the  septum  between  them. 
Of  these  two  orifices,  one  belongs  to  the  upper  part 
of  the  bowel;  and,  being  always  pervaded  by 
alimentary  matter,  or  feces,  is  the  freer  and  larger ; 
the  other  is  continuous  with  the  lower  portion  of 
the  bowel ; and  since  it  transmits  no  alimentary  nor. 
fecal  matter,  or  only  trivial  quantities,  it  is  usually 
narrow,  contracted,  and  not  readily  detected.  Next 
to  these  orifices  are  the  extremities  of  the  bowel, 
constituting  their  termination. 

Desault,  after  noticing  the  efficiency  of  the  ad- 
hesions, between  the  injured  part  of  the  bowel  and 
the  edge  of  the  opening  in  the  parietes  of  the  ab- 
domen, in  preventing  extravasation,  remarks,  that 
if  such  adhesions  were  entire,  the  abdominal 
parietes  would  form  a substitute  for  the  portion 
of  the  canal  which  has  been  destroyed,  and  the 
contents  of  the  bowel  would  continue  to  pass,  as 
usual,  towards  the  anus,  were  it  not  that  the  por- 
tions of  the  intestine,  separated  and  adherent  to  the 


neighbouring  parts,  form  such  an  acute  angle  as 
obstructs  the  passage  of  the  intestinal  matter.  The 
more  acute  this  angle  is,  the  greater  is  the  obstruc- 
tion ; when  the  two  parts  of  the  bowel  lie  nearly 
parallel,  the  entrance  into  the  lower  portion  of  the 
canal  is  completely  prevented;  but  if  they  meet 
at  a right  angle,  then  more  or  less  of  the  contents 
of  the  upper  portion  may  be  transmitted  into  the 
lower.  The  first  disposition  chiefly  happens  when 
a considerable  part  of  the  intestinal  canal  has  been 
destroyed,  or  when  the  tube  has  been  completely 
divided  ; while  the  second  posture  is  principally 
remarked  in  all  cases  where  the  injury  has  been 
less  extensive.  And  it  is  plain  that  the  possibility 
of  a cure  depends  materially  on  the  kind  of  angle, 
at  which  the  two  portions  of  bowel  meet,  and  that 
the  projection  of  the  internal  fraenum,  or  jutting 
membranous  ridge  between  the  two  orifices,  is 
always  a greater  or  lesser  obstacle  to  the  cure. 

With  respect  to  the  diminution  which  occurs  in 
the  diameter  of  the  part  of  the  intestinal  canal,  be- 
tween the  artificial  opening  and  the  natural  anus, 
Desault  admits  the  correctness  of  the  observation, 
but  entirely  dissents  from  such  authors  as  have 
spoken  of  the  change  as  sometimes  proceeding  so 
far  that  an  obliteration  of  that  portion  of  the  in- 
testinal tube  is  the  consequence.  The  mucus 
secreted  within  it  suffices  for  preventing  this  ob- 
literation ; a secretion  which,  in  these  cases,  is 
copious,  and  is  partly  voided  from  the  rectum  in 
the  form  of  white  flakes.  And,  if  any  further 
proof  were  needed  that  the  bowels  between  the 
artificial  and  natural  anus  remain  pervious,  it  is 
furnished  by  the  fact,  that,  in  cases  cf  artificial 
anus,  the  lower  continuation  of  the  tube  frequently 
becomes  inverted,  and  protrudes.  On  the  other 
hand,  the  kind  of  obliteration  above  spoken  of  has 
never  been  demonstrated  by  dissection:  it  was 
not  observed  by  Lecat,  in  the  examination  of  the 
body  of  a person,  who  died  twelve  years  after  the 
entire  cessation  of  the  passage  of  feces  per  anum; 
nor  was  it  found  to  exist  Dy  Desault,  when  he 
opened  a patient  who  died  of  marasmus  in  the 
Hotel  Dieu,  in  consequence  of  an  artificial  anus, 
which  communicated  with  the  ileum,  and  had 
lasted  two  years.  ( CEuvr . de  Desault , t.  ii.  p.  354 
— 356.) 

It  is  true,  then,  that  the  lower  portion  of  the 
intestinal  canal  undergoes  a kind  of  atrophy,  but, 
perhaps,  is  never  obliterated  or  rendered  quite 
impervious.  Such  atrophy,  according  to  Dupuy- 
tren, extends  to  the  corresponding  part  of  the 
mesentery  and  mesenteric  glands ; and  after  some 
years,  such  is  the  difference  between  the  upper 
and  lower  parts  of  the  intestinal  tube,  that  while 
the  former  seems  to  be  that  of  an  adult,  the  other 
looks  as  if  it  belonged  to  a new-born  infant. 
( Clinique  Chir.  t.  ii.  p.  210.) 

I believe  the  only  case,  forming  an  exception  to 
the  assertion  of  Desault,  that  the  lower  portion  of 
the  intestinal  canal  is  never  obliterated,  is  that  met 
with  by  M.  Begin,  in  the  Val  de  Grace.  It  was 
that  of  a man,  eighty  years  of  age,  who,  for 
forty  years  before  he  died,  had  been  afflicted  with 
artificial  anus,  communicating  with  the  transverse 
arch  of  the  colon.  The  intestine  below  the  artifi- 
cial anus  was  transformed  into  a solid  cord,  not 
larger  than  a quill,  until  it  approached  the  anus, 
when  its  diameter  increased,  and  its  solidity  less- 
ened. Here  it  contained  also  a whitish  mucus ; 
and  in  other  parts  was  only  capable  of  admitting 
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a small  probe,  except  for  the  space  of  six  or  eight 
inches  towards  the  artificial  anus,  where  its  cavity 
was  totally  obliterated.  (See  Diet,  de  Mtd.  et  de 
Chir.  Pratiques,  t.  iii.  p.  133.) 

However  proper  the  formation  of  an  artificial 
anus  may  be  in  many  cases,  in  which  the  patient’s 
life  depends  upon  the  event,  it  must  be  confessed 
that  the  consequence  is  a most  afflicting  and  dis- 
gusting infirmity.  This  truth  cannot  be  denied, 
though  the  feces  which  are  discharged,  from  not 
having  been  so  long  retained  in  the  bowels,  may 
not  be  so  fetid  as  those  which  are  evacuated  in 
the  ordinary  way.  As  the  opening  which  gives 
vent  to  the  excrement,  is  not  endued  with  the  same 
organization  as  the  lower  end  of  the  rectum,  and 
as,  in  particular,  it  is  not  furnished  with  any 
sphincter  capable  of  contracting  and  relaxing  it- 
self, as  occasion  requires,  the  feces  are  continually 
escaping  without  any  knowledge  of  the  circum- 
stance on  the  part  of  the  patient.  Hence  the  un- 
cleanly state  of  the  parts  around  the  external 
opening,  and  their  frequently  excoriated  fungous 
state.  Some  persons  in  this  state,  among  the  number 
of  those  whose  histories  are  on  record,  made  use 
of  a metal  box,  in  which  their  excrement  was  re- 
ceived. Schenckius  relates  the  case  of  an  officer 
who  was  wounded  in  the  belly,  and  who  allowed 
his  feces  to  escape  into  a vessel  made  for  the  pur- 
pose. Dionis  mentions  a similar  case. 

Moscati  also  communicated  to  the  Academy  of 
Surgery,  the  history  of  a wounded  man,  in  whom 
an  artificial  anus  took  place,  in  consequence  of  a 
wound  in  the  abdomen  below  the  right  hypochon- 
drium.  His  excrement  used  to  be  received  in  a 
tin  box,  fastened  to  him  with  a belt.  The  wound 
received  a leaden  cannula,  to  which  the  tin  box 
was  accommodated. 

Uncleanliness  is  not  the  only  inconvenience  of 
an  artificial  anus.  Persons  have  been  known  to  be 
quite  debilitated  by  the  affliction,  and  even  ulti- 
mately to  die  in  consequence  of  it.  This  is  liable 
to  happen,  whenever  the  intestinal  canal  is  opened 
very  high  up,  so  that  the  aliment  escapes  before 
chylification  is  completed,  and  the  nutritious  part 
of  the  food  has  been  taken  up  by  the  lacteals.  In 
this  circumstance  the  patient  becomes  emaciated, 
and  sometimes  perishes,  as  Desault  had  an  oppor- 
tunity of  observing  ; and  examples  of  which  are 
also  recorded  by  floin  and  Le  Blanc.  In  cases 
of  this  description,  the  matter  voided  has  little 
fetor,  and  is  frequently  sourish.  In  all  instances, 
the  matter  is  evacuated  involuntarily,  because 
there  is  nothing  like  a sphincter.  But  when  the 
opening  only  communicates  with  the  lower  convo- 
lutions of  the  ileum,  or,  what  is  more  frequent, 
with  the  large  intestines,  the  danger  is  less  serious, 
and  patients  in  this  state  are  often  noticed  perform- 
ing all  their  functions  very  well;  and,  with  the 
exception  of  colic,  to  which  they  are  subject,  en- 
joying as  good  health  as  they  did  previously  to 
their  having  the  present  disease.  In  such  ex- 
amples, the  matter  voided  is  more  fetid,  its  discharge 
does  not  follow  so  quickly  its  introduction  into  the 
stomach,  and  it  is  retained  for  a longer  time. 

On  this  part  of  the  subject,  the  investigations 
of  Dupuytrcn  led  to  some  interesting  information, 
which  was,  that  the  upper  or  stomachic  portion  of 
the  intestinal  canal  not  only  preserves  its  calibre, 
motion,  and  natural  appearance,  but,  in  conse- 
quence of  having  an  increased  duty  to  perform, 
it  acquires  an  increase  of  capacity,  and  becomes 
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the  seat  of  a more  energetic  circulation,  as  well  as 
of  more  active  secretion  and  absorption.  This 
excess  of  life,  says  he,  is  propagated  even  to  the 
mesentery  and  its  glands. 

In  cases  of  artificial  anus,  the  regular  convolu- 
tions of  the  bowels,  so  favourable  for  the  advance 
of  their  contents,  are  immediately  affected  at  some 
point  or  another.  A.  noose  of  intestine  is  elongated, 
and  drawn  towards  the  breach  in  the  parietes  of 
the  abdomen  ; it  assumes  the  form  of  a triangle, 
the  base  of  which  is  the  mesentery,  while  one  side 
is  the  stomachic  portion,  the  other  the  anal  conti- 
nuation of  the  intestine.  In  every  simple  hernia, 
we  see  the  difficulty  occasioned  to  the  free  course 
of  the  intestinal  matter,  by  the  deviation  of  the 
bowel  from  its  regular  and  uniform  curve,  and  its 
assuming  an  angular  direction.  Besides,  as  Du- 
puytren  has  admirably  explained,  the  bowel  being, 
in  cases  of  artificial  anus,  fixed  by  adhesions  to  the 
parietes  of  the  abdomen,  this  state  not  only  resists 
the  motions  of  the  digestive  tube,  but  it  makes  the 
adherent  portion  of  the  bowel  a fixed  point,  towards 
which  all  the  efforts  of  the  intestinal  canal  are 
concentrated,  and  towards  which  its  contents  are 
incessantly  directed  : whence  a true  acceleration 
of  them  from  the  stomach  to  the  artificial  anus.  A 
still  more  serious  inconvenience  is  the  shortening 
of  the  track  which  they  have  to  pass.  Theirlodg- 
rnent  in  the  intestinal  canal  being  abridged,  their 
digestion  remains  incomplete,  and  the  absorption 
of  their  nutritive  principles  is  performed  with  less 
precision.  Then  nutrition  is  impaired,  and  the  ex- 
haustion threatens  to  render  the  continuance  of 
all  the  organic  functions  impossible.  (See  Dupuy- 
tren,  Clinique,  Chir.  t.  ii.  p.213.) 

Many  patients,  afflicted  with  an  artificial  anus, 
void  no  feces  at  all  from  the  rectum ; but,  occa- 
sionally, a thick  whitish  substance,  which  is  the 
mucous  secretion  of  the  portion  of  the  large  intes- 
tines nearest  to  the  anus.  Under  certain  circum- 
stances, the  quantity  of  this  mucous  discharged  is 
more  copious.  ( Desault , vol.  cit.  p.  359.) 

One  disagreeable  occurrence,  to  which  persons 
with  an  artificial  anus  are  exposed,  is  a prolapsus 
of  the  bowel,  similar  to  what  sometimes  happens 
through  the  anus  with  respect  to  the  rectum. 
The  descent  of  the  bowel  is  sometimes  simple,  only 
affecting  a portion  of  the  intestinal  canal  just  above, 
or  below,  the  opening.  On  other  occasions,  the 
complaint  is  double,  the  bowel  both  above  and 
below  the  opening  being  prolapsed.  This  descent 
of  the  intestine  forms  a tumour,  the  dimensions  of 
which  vary  considerably  in  different  subjects.  In- 
stances have  been  known  of  its  attaining  the 
length  of  sixteen  or  eighteen  inches,  or  even  two 
feet.  ( Dupuytren , Clinique  Chir.  t.  ii.  p.200.) 
The  surface  of  the  prolapsus  is  reddish,  like  that 
of  the  inside  of  the  intestine,  though  discoloured  by 
the  irritation  of  exposure  to  the  air.  When  it  has 
been  of  long  continuance,  the  mucous  membrane 
becomes  dense  and  solid,  covered  with  a thin  dry 
cuticle,  and  assumes  the  characters  of  cutaneous 
texture.  (See  Dupuytren,  vol. cit.)  When  the 
profusion  is  caused  by  the  upper  part  of  the 
intestinal  canal,  the  feces  are  voided  at  the  ex- 
tremity of  the  tumour;  and,  when  the  swelling 
consists  of  the  lower  portion  of  the  bowel,  the  ex- 
crement is  evacuated  at  the  base  of  the  prolapsed 
part.  By  observing  this  evacuation,  when  the 
tumour  is  double,  it  is  easy  to  know  to  which  end 
of  the  intestinal  canal  each  protruded  portion 
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belongs.  This  consequence  of  an  artificial  anus 
is  very  serious,  because  it  greatly  incieases  the  in- 
convenience which  the  patient  suffers.  Sometimes 
the  tumour  is  exquisitely  sensible , and,  occasion- 
ally, when  the  eversion  of  the  intestine  is  consider- 
able, a strangulation  is  produced,  which  puts  the 
patient’s  life  in  danger. 

An  artificial  anus,  particularly  that  formed  by 
the  destruction  of  the  whole  calibie  ot  the  bowel, 
rarely  continues  a simple  fistulous  opening,  but, 
almost  always,  becomes  complicated  with  a prolap- 
sus of  the  intestine,  the  interior  of  which  becomes 
everted,  as  well  as  protruded.  This  happens  with 
greater  facility,  in  proportion  as  the  intestine  is  less 
fixed  in  the  cavity  of  the  abdomen.  The  protrusion 
is  more  considerable,  in  proportion  as  the  efforts  of 
the  patient  at  stool  are  greater  ; and  it  is  the  more 
afflicting,  the  older  the  artificial  anus  is.  The  pro- 
lapsus, or  protrusion  of  the  lower  end  of  the  bowel, 
is  less  common  than  that  of  the  upper  ; not  so  vo- 
luminous ; and  seems  to  be  occasioned  by  the  anti- 
peristaltic  movements  which  propel  the  mucous 
secretion  of  the  lower  part  of  the  intestinal  canal 
towards  the  artificial  anus.  (See  Dupuytren, 
Clinique  Chir.  t.ii.  p.  199.)  These  tumours  are 
usually  of  an  elongated  conical  shape,  with  the 
apex  in  the  integuments,  and  a depressed  aperture 
in  the  base,  whence  is  discharged  stercoraceous 
matter,  if  the  prolapsus  be  connected  with  the  up- 
per portion  of  the  bowel;  and  mucus,  or  even  the 
fluid  of  clysters,  if  connected  with  the  lower. 

I apprehend  no  well-informed  surgeon  of  the 
present  day  can  doubt,  that  formerly  the  frequency 
of  artificial  ani  after  hernia  was  seriously  increased 
by  the  absurd  measures  sometimes  adopted  for  the 
express  purpose  of  preventing  them  , and  as  IMi. 
Travers  has  rightly  observed,  the  cases  lepoi  ted  by 
the  old  surgeons,  if  they  prove  any  thing,  prove 
this  : “ that  the  canal  has  been  very  generally  re- 
stored, when  the  artificial  anus  was  reckoned  upon 
as  inevitable;  and  that  where  an  officious  solici- 
tude had  been  at  work  to  prevent  it,  showing  itself 
in  an  active  interference  with  the  ariangements  of 
nature,  the  case  has  terminated  in  artificial  anus; 
so  that  the  event,  either  way,  has  been  a matter  of 
surprise  to  the  surgeon.  The  fear  of  doing  too 
little,  or  too  much,  applies  only  to  the  pernicious 
customs  of  dilating  the  stricture,  displacing,  am- 
putating and  sewing  the  intestine;  the  general 
adoption  of  which  practice  fully  accounts  to  my 
mind  for  the  number  of  artificial  am,  which  are 
the  sequelai  ot  hernia.”  (Op.  cit.  p.367.) 

With  respect  to  the  prognosis,  it  is  universally 
agreed,  that  caeteiis  paribus,  an  artificial  anus  is 
more  dangerous  the  nearer  it  is  to  the  stomach,  fot 
reasons  already  explained.  An  opening  produced 
by  injuries  of  the  caecum,  colon,  or  rectum,  has 
scarcely  any  effect  on  that  pait  of  the  .digestive 
function  termed  assimilation.  The  risk  is  also  in 
some  measure  greater,  in  proportion  as  the  quantity 
of  intestinal  matter  voided  from  it  is  more  consider- 
able. The  prognosis  is  more  favourable,  when  the 
two  orifices  of  the  bowel  are  readily  found  at  the 
bottom  of  the  artificial  anus,  than  when  only  the 
orifice  of  the  upper  end  is  discoverable.  Lastly,  the 
more  free  an  artificial  anus  is  from  complications 
and  accidental  ill  consequences,  the  less  is  the  pa- 
tient the  subject  of  annoyance  and  danger.  (See 
Dupuytren,  Clin.  Chir.  t .ii.  p.223.) 

The  treatment  of  an  artificial  anus,  is  either 
palliative  or  radical.  The  first  consists  in  ob- 


viating the  habitual  uncleanliness  produced  by 
the  involuntary  discharge  of  the  intestinal  matter, 
and  in  relieving  any  unpleasant  symptoms  pre- 
sent. 

The  first  indication  is  fulfilled  by  the  employ- 
ment of  silver,  or  tin  machines,  which  are  either 
kept  applied  to  the  external  opening  by  means  of 
a spring,  or  form  receptacles  placed  more  or  less 
off  the  artificial  anus,  from  which  the  intestinal 
matter  is  transmitted  through  a tube,  kept  con- 
stantly in  the  opening.  In  general,  says  Desault, 
as  elastic  gum  is  supple,  light,  and  capable  of  tak- 
ing any  shape,  it  is  the  best  material  for  the  con- 
struction of  such  instruments,  which,  however, 
rarely  answer  their  purpose  completely. 

Richter,  with  the  view  of  hindering  the  too  quick 
escape  of  the  intestinal  matter,  and  the  death  of 
the  patient  from  this  cause,  proposed  covering  the 
opening  for  a certain  time  with  a piece  of  sponge, 
supported  by  an  elastic  bandage,  or  truss.  But 
Loeffler  found  this  method  objectionable,  as  it  was 
apt  to  bring  on  colic,  constipation,  and  an  inflamed 
excoriated  state  of  the  skin. 

When  the  outer  opening  is  disposed  to  contract 
too  much,  and  inconveniences  arise  from  this  change, 
Sabatier  is  an  advocate  for  preventing  such  clo- 
sure by  means  of  a tent,  or  skein  of  silk,  introduced 
into  the  aperture,  and  changed  very  often  for  the 
sake  of  cleanliness;  while  others  prefer  a ring  of 
ivory  for  the  purpose.  But  the  irritation,  pro- 
duced by  the  matter  imbibed  by  this  sort  of  tent, 
and  in  particular  the  liability  of  the  bowel  to  pro- 
trude, and  be  strangulated  in  the  opening  of  the 
ivory  ring,  are  found  strong  objections  to  these 
practices  ; and,  according  to  Desault,  who  prefer- 
red a linen  tent,  compress,  and  bandage,  the 
sponge  employed  by  Richter  also  occasions  a 
great  deal  of  excoriation  by  the  irritation  of  the 
fluid  lodged  in  it. 

The  investigations  of  Scarpa  and  Dupuytren 
fully  prove,  that  the  causes  of  the  discharge  of  the 
intestinal  matters  through  an  artificial  anus,  and 
the  obstacles  to  their  resuming  their  natural  course, 
and  to  a radical  cure,  depend, — 1st,  Upon  the 
adhesion,  angular  direction,  and  fixed  condition 
of  the  bowel.  2d,  Upon  the  loss  of  substance 
which  it  has  sustained,  and  the  consequent  con- 
traction of  it.  3d,  Upon  the  jutting  angle  (tpe- 
ron),  and  the  double  septum  between  its  two 
ends.  These  obstacles,  great  as  they  may  be,  are 
sometimes  overcome  by  nature  and  art.  Loss  of 
substance  is  indeed  irreparable;  but  amends  for  it 
may  be  made  in  certain  cases  by  a dilatation  of 
the  calibre  of  the  bowel.  Its  adhesion  to  the 
parietes  of  the  abdomen  may  also  become  less 
close,  or  even  so  loosened  as  to  let  the  bowel 
assume  a position  and  direction  more  favourable 
for  the  re-establishment  of  the  course  of  its  con- 
tents. The  projection,  formed  by  the  eperon  and 
double  septum,  may  also  be  lessened  by  being  con- 
tinually dragged  by  the  mesentery,  and  subjected 
to  the  effort  of  the  intestinal  matter  to  get  from  the 
upper  into  the  lower  portion  of  the  bowel.  A rich 
full  diet  is  recommended  by  M.  Louis,  for  the 
purpose  of  gradually  enlarging  the  communication 
between  the  two  portions  of  bowel : purgatives, 
administered  with  the  view  of  forcing  the  obstacles 
to  a free  communication  ; the  introduction  of  tents, 
the  size  of  which  is  gradually  increased,  in  order 
to  dilate  the  contraction  between  the  two  parts  of 
the  intestine;  the  motions  and  position  of  the 


ANUS. 


trunk  backward,  advised  by  Dupuytren  to  render 
the  mesentery  tense,  and  to  efface  the  projecting 
angle  and  the  septum  continued  from  it;  com- 
pression of  the  external  opening,  practised  from 
time  immemorial,  to  hinder  the  intestinal  contents 
from  escaping  outwards,  and  obliging  them  to  pass 
by  the  natural  way,  — - are  all,  as  Dupuytren  ob- 
serves, so  many  resources,  which,  employed  singly 
or  unitedly,  have  accomplished  many  cures.  (See 
Clinique  Chir.  t.  ii.  p.  225.) 

But  every  body  must  agree  with  this  distin- 
guished practitioner,  that,  previously  to  attempting 
to  cure  the  principal  disease,  all  accidental  com- 
plications should  be  removed;  as  an  indurated 
or  inflamed  state  of  the  skin,  extensive  sinuses,  or 
a prolapsus  of  the  intestine.  The  latter,  according 
to  Dupuytren,  is  easily  obviated  by  keeping  the 
patient  a few  days  on  his  back,  and  having  re- 
course to  the  taxis  with  gentleness,  and  moderate 
steady  compression.  Almost  all  artificial  ani, 
attended  with  a simple  perforation  of  some  point  of 
the  circumference  of  the  bowel,  are  set  down  by 
Dupuytren  as  curable.  These  cases  are  in  reality 
but  stercoraceous  fistulas,  behind  which  the  intes- 
tinal canal  is  almost  entire,  without  loss  of  sub- 
stance, or  any  manifest  contraction,  or  material 
change  of  direction.  Here  nature  is  disposed  to 
close  the  accidental  opening,  and  her  efforts, 
assisted  by  moderate  compression,  are  mostly  suc- 
cessful. But  Dupuytren  explains  that  this  sim- 
ple treatment  will  not  answer,  when  the  artificial 
anus  has  been  produced  by  the  destruction  of  a 
third  or  a half  of  the  circumference  of  the  bowel, 
for  an  extent  varying  from  a few  lines  to  an  inch. 
Yet,  here  the  loss  of  substance,  the  changed  direc- 
tion of  the  intestine,  and  the  jutting  angle  between 
the  two  portions  of  it,  are  not  so  considerable  as  to 
prevent  the  restoration  of  the  natural  passage  for 
the  intestinal  matter  from  being  brought  about  by 
suitable  treatment.  Nay,  he  adds,  that  cases  are 
not  absolutely  incurable  by  the  plans  above  ad- 
verted to,  even  when  the  artificial  anus  was  the 
consequence  of  a loss  of  substance,  involving  two 
thirds  or  three  quarters  of  the  circumference  of 
the  bowel,  with  a proportionate  length  of  it.  But, 
when  the  loss  of  substance  amounts  to  four-fifths, 
or  the  whole  of  the  circumference,  with  or  With- 
out the  inclusion  of  a piece  of  the  mesentery, 
such  methods  will  not  avad.  Here  the  diminished 
calibre  of  the  bowel,  its  altered  direction,  the  jut- 
ting angle,  and  the  double  septum,  present  them- 
selves in  the'strongest  manner  as  invincible  impedi- 
ments to  the  re-establishment  of  the  natural  course 
of  the  alimentary  matter;  and,  as  Dupuytren 
further  remarks,  pressure,  which,  when  made  with 
precision,  is  the  most  effectual  means  of  closing  the 
outlet,  immediately  brings  on  colic,  nausea,  hic- 
cough, vomiting,  and  all  the  symptoms  of  strangu- 
lated hernia. 

From  a calculation  made  by  Dwpuytren,  it  ap- 
pears that  artificial  ani,  capable  of  spontaneous 
cure,  or  of  one  produced  by  the  means  already 
specified,  are,  in  comparison  with  the  examples 
which  obstinately  resist  such  treatment,  as  three 
to  one.  (See  Clin . Chir.  t.ii.  p.223.  229.)  It  was 
for  this  obstinate  fourth  of  cases  of  artificial  ani, 
that  Dupuytren  devised  a method  of  cure,  which 
reflected  upon  him  the  highest  credit. 

The  business  of  the  surgeon  is  to  prevent,  if 
possible,  the  formation  of  an  artificial  anus ; but, 
when  the  event  has  occurred,  and,  particularly, 
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when  the  whole,  or  the  greater  part,  of  the  stools 
is  discharged  in  this  way,  no  attempt  must  be  made 
to  stop  up  the  opening,  without  a great  deal  of 
consideration ; for  any  effort  of  this  kind,  made 
under  circumstances  which  do  not  justify  it,  may 
be  the  means  of  exposing  the  patient’s  life  to  the 
most  alarming  danger.  Sometimes,  indeed,  with- 
out any  interference  of  the  surgeon,  the  Outward 
opening  contracts,  and,  the  issue  of  the  ifitestinal 
matter  being  obstructed,  pain  and  tenesmus  are 
excited  : and  the  same  consequences  may  be  pro- 
duced by  any  swelling  and  enlargement  of  the 
projecting  ridge,  situated  between  the  two  portions 
of  the  bowel.  In  two  cases,  Puy  found  this  swell- 
ing take  place  in  such  a degree,  that  the  patients 
fell  victims  to  the  complete  stoppage  of  the  intes- 
tinal contents.  The  symptoms,  which  arise,  are 
then  similar  to  those  which  happen  in  strangulated 
hernia.  Hoin,  Le  Blanc,  and  Sabatier,  also  cite 
instances,  in  which  the  patients  lost  their  lives  by 
gangrene,  brought  on  by  this  species  of  strangula- 
tion. ( Desault , vol.  cit.  p.  360.) 

There  is  a period  (says  Mr.  Travers),  at  which 
the  function  of  the  lower  portion  of  the  canal,  with 
a little  assistance,  may  be  restored.  The  natural 
order  of  events,  connected  with  this  recovery,  has 
been  mistaken  and  inverted.  Practitioners  have 
closed  the  wound,  instead  of  conducting  the  matter 
by  purgatives  and  clysters  into  the  large  intestines. 
Now,  the  wound  will  never  fail  to  heal,  when  the 
matter  recovers  its  accustomed  route ; but  this 
condition  cannot  be  reversed.  The  restoration  is 
safest,  when  most  gradual  ; when  there  is  evidence 
of  an  existing  sympathy  between  the  repair  of 
structure,  and  the  return  of  function.  According 
to  the  same  gentleman,  there  is  reason  to  believe 
that  the  well-timed  exhibition  of  a single  purgative 
might  often  prove  effectual.  “ If  the  food  is  rapid, 
and  little  changed  in  its  passage,  it  should  be  pul- 
taceous  and  nutritive,  and  given  in  moderate 
quantity  at  short  intervals  ; while  injections  of  the 
same  kind  should  be  administered  at  least  twice 
in  twenty-four  hours,  and  retained  as  long  as 
possible.”  He  states,  that  by  such  means  patients 
may  be  nourished  for  many  weeks.  If  the  dis- 
charge is  sparing,  and  does  not  readily  escape, 
he  recommends  an  occcasional  purgative  in  less 
than  ordinary  quantity.  He  disapproves  of  other 
medicines,  especially  stimulants,  and  all  such  food 
as  is  difficult  of  digestion,  giving  a general  prefer- 
ence to  animal  food  in  a gelatinous  form.  lie  be- 
stows just  praise  on  strict  attention  to  cleanliness  ; 
and,  in  opposition  to  Desault  and  Sabatier,  con- 
demns the  employment  of  tents  and  sponges.  (Op. 
cit.  p.  371.373.) 

Numerous  cases  on  record  furnish  abundance  of 
proof  that  the  feces,  after  being  voided  for  several 
months  from  the  wound,  produced  by  the  operation 
for  hernia,  frequently  resume  their  natural  course. 
Facts  of  this  kind,  which,  in  general,  may  be  said 
to  be  common  when  the  intestine  is  without  loss  of 
substance,  are  not  very  rare  even  when  more  or 
less  of  the  bowel  has  been  destroyed  by  gangrene ; 
and  many  illustrations  of  this  remark  may  be  found 
in  the  writings  of  De  la  Peyronie,  Louis,  Petit, 
Pott,  Le  Dran,  &c.  .Several  such  cases  have 
fallen  under  my  own  observation.  The  greater 
number  of  these  instances  of  success,  as  already 
stated,  were  the  result  of  the  most  simple  unoffi- 
cious  treatment,  or  rather  of  the  undisturbed  and 
very  little  assisted  efforts  of  nature. 
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According  to  Desault,  the  most  frequent  im- 
pediment to  the  restoration  of  the  natural  course 
of  the  intestinal  contents,  is  the  angle  formed  by 
the  two  portions  of  the  intestine  ; and,  says  he,  it 
must  be  enlarged,  and  rendered  less  acute,  in  order 
that  the  feces  may  continue  their  route.  This 
desirable  change  he  recommends  to  be  effected 
by  introducing  long  dossils  of  charpie  into  the 
two  ends  of  the  bowrel,  and  gradually  altering 
their  direction  so  as  to  bring  it  into  a straight 
line.  When  the  dilatation  is  sufficient,  and  the 
inner  angle,  or  ridge,  is  effaced,  the  long  dossils 
need  not  be  continued.  The  linen  tent,  with  the 
precaution  of  not  introducing  it  too  deeply,  lest  it 
obstruct  the  course  of  the  feces  itself,  will  then 
suffice.  When  this  plan  is  skilfully  managed, 
Desault  says,  there  will  be  a great  chance  of  its 
succeeding,  and  its  beneficial  effect  will  be  denoted 
by  a rumbling  in  the  bowels,  and  frequently  by 
slight  colics.  At  first,  wind  is  discharged  from  the 
rectum,  and,  soon  afterwards,  the  feces  begin  to 
come  away.  On  the  contrary,  if  they  should 
not  pass  with  facility,  the  colic  be  violent,  and 
an  accumulation  happen  in  the  upper  portion 
of  the  intestinal  canal,  the  tent  must  be  with- 
drawn, and  the  other  cause  of  obstruction  be  con- 
sidered, and,  if  possible,  removed.  (Yol.  cit. 
p.365,  See.) 

In  the  preceding  columns,  I have  given  a full 
explanation  of  the  impediment  made  to  the  passage 
of  the  feces  into  the  lower  orifice  of  the  intestinal 
canal,  by  the  projecting  septum,  or  ridge  between 
the  two  parts  of  the  bowel,  and  the  matter  having 
sometimes  to  traverse  the  funnel-shaped  mem- 
branous cavity  in  quite  a semicircular  track.  A 
representation  of  this  septum  may  be  seen  in 
Scarpa’s  work,  tab.  9.  fig.  1.;  and  also  in  the 
sixth  plate  of  Mr.  Travers’s  Inquiry.  In  one 
example  in  which  this  septum  was  plainly  visible 
in  the  wound,  Dupuytren  introduced  into  the 
orifice  of  the  upper  part  of  the  bowel  a curved 
needle;  and,  passing  it  through  the  projecting 
septum,  brought  it  out  again  through  the  orifice 
of  the  lower  portion  of  the  gut.  Thus,  he  in- 
cluded a considerable  part  of  the  septum  in  a 
ligature,  which  was  daily  made  thicker,  with  a 
view  of  first  exciting  inflammation  in  the  two 
layers  of  this  septum,  and  thus  ensuring  their 
adhesion  together ; and  his  next  plan  consisted  in 
making  a division  through  the  part  embraced  by 
the  ligature,  whereby  the  passage  for  the  feces 
into  the  lower  portion  of  the  bowel  was  made 
quite  free.  But,  as  the  section  made  by  the 
ligature  was  too  superficial,  Dupuytren  completed 
the  division  of  the  septum  with  a knife ; but  pe- 
ritonitis and  the  death  of  the  patient  ensued. 
According  to  Dr.  Breschet,  the  ligature  also 
proved  ineffectual  ; because  its  operation  was  so 
slow,  that  adhesions  and  cicatrization  took  place 
behind  it  as  fast  as  it  made  its  way  through  the 
rest  of  the  septum.  Hence,  the  expectation  that 
the  feces  would  sufficiently  pass  through  the  aper- 
ture made  by  the  ligature  was  not  realised  ; and, 
in  one  case  quoted  by  Breschet,  though  some 
amendment  followed  the  operation,  still  the  cure 
was  far  from  being  accomplished,  as  only  some  of 
the  feces  passed  out  of  the  natural  anus,  while 
the  remaining  and  greater  part  of  them  still  came 
through  the  fistula.  (See  Graefe's  Journ.  b.  ii. 
p,  300. ; also  Clinique  Chir.  t.  ii.  p.  233.)  In 
another  case,  Dupuytren  tried  to  render  the  layers 


of  the  septum  adherent  by  compressing  them  be- 
tween the  blades  of  a pair  of  forceps  of  particular 
construction ; and  afterwards  he  effected  the  division 
of  the  part  by  augmenting  the  compression,  by 
means  of  a screw,  traversing  the  handles  of  the 
instrument.  In  a case  which  followed  the  oper- 
ation for  bubonocele,  attended  with  mortification 
of  the  bowel,  Dupuytren  began  with  dilating  the 
outer  opening  with  a bistoury  ; and,  after  ascer- 
taining the  position  of  the  septum,  between  the 
two  orifices  of  the  bowel,  he  introduced  one  of 
the  blades  of  the"  forceps  into  each  portion  of  the 
gut,  and  closed  the  instrument  with  the  screw. 
The  part  of  the  instrument,  situated  externally 
to  the  ridge,  or  septum,  he  covered  with  charpie 
and  a compress.  The  constriction  was  soon  fol- 
lowed by  colic  pains,  and  tendency  to  vomit, 
complaints  which  were  quickly  removed  by  fo- 
menting the  belly.  They  recurred,  however, 
the  instrument  became  loose,  and  some  discharge 
ensued.  On  examination,  the  septum  was  found 
to  be  partially  divided.  After  the  breadth  of  the 
instrument  had  been  lessened,  it  was  applied  again ; 
but,  when  the  screw  was  turned,  the  patient  began 
to  suffer  such  violent  pain  over  the  whole  of  the 
abdomen,  that  it  was  necessary  to  diminish  the 
pressure  ; and,  as  the  instrument  was  afterwards 
separated  from  the  parts  in  a fit  of  vomiting,  it 
was  withdrawn.  A trial  was  now  made  to  deter- 
mine the  feces  towards  the  rectum  by  pressure  on 
the  external  opening ; but  the  plan  could  not  be 
endured,  and  the  hinderance  to  the  egress  of  the 
intestinal  matter  was  so  oppressive,  that  it  was 
discontinued.  As  the  forceps,  used  on  the  fore- 
going occasion,  did  not  take  sufficient  hold  of  the 
septum,  nor  divide  it  properly,  the  instrument  was 
somewhat  altered.  A particular  description  of  its 
improved  make  has  been  inserted  by  Breschet  in 
Graefe’s  Journal,  b.  ii.  p.  302. ; and  likewise  in 
t.  ii.  of  Dupuytven’s  Clinique  Chir.  p.  248.,  where 
it  is  termed  V enterotome.  Dr.  lleisinger  published 
three  cases,  in  which  it  was  successfully  employed 
by  Dupuytren.  In  the  first  of  these  examples, 
when  the  instrument  had  been  applied,  it  em- 
braced the  septum  so  well,  that  it  could  not  be 
displaced  from  it.  The  colic  attacks,  vomiting, 
thirst,  furred  tongue,  and  loss  of  appetite,  which 
ensued,  soon  gave  way  after  the  belly  had  been 
fomented  ; the  constriction  was  then  increased, 
and  found  to  produce  less  and  less  indisposition. 
On  the  29th,  very  little  of  the  feces  came  out 
of  the  artificial  anus;  and,  after  a short  time, 
five  natural  evacuations  took  place.  The  blades 
of  the  instrument  were  now  completely  closed, 
and,  on  taking  it  out,  a slough  of  membrane  was 
found  between  the  blades;  a proof  that  the  sep- 
tum was  destroyed.  On  the  30th,  the  patient’s 
health  was  undisturbed.  Clysters  were  now  ad- 
ministered, with  the  view  of  promoting  evacua- 
tions in  the  natural  manner ; and,  the  next  day, 
the  patient  had  a proper  motion,  without  any 
assistance,  and  a very  small  quantity  of  the  feces 
passed  out  of  the  fistulous  opening.  This  aperture 
was  now  merely  covered  with  charpie  ; but,  as 
some  high  granulations  were  rising,  the  power  of 
colophonium  was  sprinkled  upon  them,  and  com- 
presses and  a bandage  were  applied.  The  use  of 
clysters  was  also  daily  continued,  though  the 
patient  voided  his  feces  in  the  natural  way.  On 
discontinuing  the  external  pressure,  the  quantity  of 
discharge  from  the  fistulous  opening  increased  ; 
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and  therefore,  on  the  1st  of  October,  the  com- 
presses were  again  applied,  and  kept  on  the  part 
with  a spring  truss.  The  treatment  ended  in  a 
perfect  cure. 

In  another  case,  Dupuytren  enlarged  the  lower 
angle  of  the  outer  opening  with  a bistoury  ; and, 
after  feeling  with  his  finger,  that  both  orifices  of 
the  bowel  were  close  to  that  opening,  he  applied 
the  forceps.  In  the  evening,  the  constriction  was 
increased,  which  was  followed  by  severe  colic 
pains  over  the  whole  abdomen.  They  subsided, 
however,  the  following  day.  From  the  outer  open- 
ing, a great  deal  of  slimy  excrement  was  dis- 
charged. The  constriction  was  not  augmented. 
On  the  5th  day,  the  patient  was  attacked  in  the 
night  with  pain  and  vomiting.  The  following 
night  he  was  also  very  restless.  Though  the  belly 
was  not  tense,  it  could  not  bear  to  be  touched. 
On  the  11th  and  12th  days,  the  patient  was  nearly 
free  from  pain;  and,  by  means  of  clysters,  two 
natural  motions  were  procured  ; and  on  the  13th, 
as  the  patient  was  easy,  Dupuytren  began  to  make 
pressure  on  the  fistulous  opening.  On  the  26th, 
the  edges  of  the  aperture  were  touched  with  lunar 
caustic;  and  on  the  28th,  a compress  supported 
by  a spring  truss  was  applied.  The  patient  was 
kept  constantly  in  the  horizontal  posture ; the 
feces  began  to  be  voided  the  natural  way  regu- 
larly, and  the  opening  contracted  in  the  most 
favourable  manner. 

I think  the  generality  of  surgeons  will  agree 
Math  Dr.  Reisinger,  that  the  foregoing  treatment 
cannot  be  indiscriminately  adopted,  in  all  descrip- 
tions of  patients,  without  danger.  It  should  never 
be  tried  too  soon  after  the  formation  of  an  arti- 
ficial anus  ; but  time  should  be  allowed  for  the 
irritability  and  sensibility  of  the  gut,  and  especially 
of  the  septum,  to  be  lessened  by  the  effect  of  the 
air  and  the  pressure  of  the  feces.  Nor  should  the 
trial  ever  be  made  ere  it  has  been  fully  ascer- 
tained that  nature  cannot  herself  bring  about  the 
cure.  Breschet  mentions  an  example,  in  which 
the  foregoing  method  could  not  have  been  prac- 
tised, in  consequence  of  the  mouth  of  the  lower 
portion  of  the  bowel  having  been  obliterated  by 
the  pressure  of  a large  tent,  three  inches  long, 
which  had  been  worn  by  the  patient  two  years, 
and  the  projecting  ridge  could  not  be  detected. 
(See  Graefes  Journ.der  Chir.  b.  ii.  p.  298.)  Many 
other  interesting  observations  on  this  new  proposal 
may  be  perused  in  the  memoir  by  Dr.  Breschet,  in 
Dr.  Reisinger’s  tract,  the  title  of  which  is  given  in 
the  list  of  works  at  the  end  of  the  present  article, 
and  in  Dupuytren’s  Legons  Orales,  &c.  t.  ii.  In 
order  not  to  incur  the  risk  of  extravasation  of  the 
feces  in  the  abdomen,  the  constriction  of  the  sep- 
tum should  never  be  increased  with  imprudent 
haste,  before  the  adhesive  inflammation  has  had 
time  to  be  produced  between  the  two  layers,  of 
which  that  part  is  composed. 

In  cases  of  artificial  anus,  the  appearance  of 
the  mucous  coat  of  the  bowel  undergoes  some 
change,  in  consequence  of  exposure  to  the  air 
and  the  contact  of  extraneous  bodies  ; it  becomes 
redder  and  less  villous,  but  does  not  cease  to 
secrete  a great  quantity  of  mucus  : this  is  one  of 
the  principal  reasons  why  it  is  so  difficut  to  close 
the  fistulous  opening,  even  when  the  passage  for 
the  feces  has  been  restored.  The  skin,  around 
an  artificial  anus,  is  also  generally  very  irritable, 
and  rendered  exceedingly  painful  by  the  contact 


of  the  excrement.  (Breschet,  in  Grarefe’s  Journ. 
b.  ii.  p.  303.) 

The  following  general  directions  were  given  by 
Dupuytren  for  the  application  of  his  enterotome: — 

1.  The  two  ends  of  the  bowel  must  be  detected. 

2.  The  septum  between  them  divided.  3.  The 
external  opening  healed  up. 

The  lower  end  of  the  intestine  he  frequently 
found  very  difficult  to  make  out.  In  old  cases, 
very  often  neither  the  angle  (eperon),  nor  the 
lower  portion  of  the  bowel,  can  be  discovered ; 
and  it  seems  as  if  there  was  only  one  passage 
leading  to  the  fistula.  The  other,  partly  obliterated, 
and  retracted  within  the  belly,  has  an  orifice  so 
concealed,  that,  unless  accidentally  entered  by  a 
probe,  its  detection  is  almost  impossible.  Then 
the  relation  of  the  two  portions  of  intestines  to 
one  another,  Dupuytren  found  remarkably  in- 
constant. The  stomachic  portion,  according  to 
the  kind  of  case,  may  be  superior  or  inferior, 
external  or  internal.  When  the  artificial  anus 
communicates  with  the  great  intestine,  he  considers 
clysters  amongst  the  best  means  of  discovering 
the  orifice  of  the  lower  continuation  of  the  intes- 
tinal canal.  In  very  difficult  cases,  he  sanctions 
the  use  of  a plug,  purgative  clysters,  and  a very 
lull  diet.  (See  Clinique  Chir.  t.  ii.  p.  265.) 

The  two  ends  of  the  bowel  being  ascertained,  the 
operation  must  not  be  performed  if  the  mucous 
coat  of  the  bowels,  the  peritoneum,  or  other  or- 
gans, be  the  seat  of  acute  or  chronic  inflammation. 
The  patient  is  to  be  prepared  by  a suitable,  mild, 
antiphlogistic  plan. 

In  the  operation  the  patient  is  to  lie  upon  his 
back.  The  surgeon  takes  one  of  the  branches  of 
the  enterotome  in  the  right  hand,  and  guides  it,  if 
requisite,  with  the  left  forefinger,  to  one  of  the  ori- 
fices of  the  bowel  to  the  depth  of  one,  two,  three, 
or  four  inches,  according  to  circumstances.  An 
assistant  then  takes  charge  of  this  first  part  of  the 
instrument.  The  other  branch  is  then  introduced 
into  the  other  end  of  the  bowel  in  the  same  man- 
ner. Both  branches  are  then  brought  together, 
and  joined  like  a pair  of  forceps.  The  blades 
are  then  made  to  grasp  the  bowel  by  press- 
ing the  handles  together.  The  pressure  is  next 
regulated  and  maintained  by  means  of  a screw. 
Before  the  expiration  of  the  first  day,  the  pressure 
is  to  be  increased  sufficiently  to  kill  the  portion  of 
intestinal  tunics  embraced  by  the  instrument ; and 
the  pressure  is  to  be  again  augmented  every  second 
day,  to  render  their  destruction  still  more  certain. 
In  the  cases  under  Dupuytren,  the  instrument  was 
detached  between  the  seventh  and  tenth  day,  bring- 
ing away  with  it  the  destroying  jutting  angle  and 
septum,  which  prevented  the  upper  portion  of  bowel 
from  communicating  with  the  lower.  Frequently 
the  first  signs  of  the  re-establishment  of  the  natural 
passage  precede  the  detachment  of  the  enterotome. 
In  all  cases,  slight  colic  occurs,  the  evacuations 
are  at  first  white  and  albuminous  from  the  lower 
bowels,  and  these  are  followed  by  stercoraceous 
matter  from  the  upper  ones.  At  first  they  are  nu- 
merous and  liquid,  and  attended  with  griping  ; 
but  they  soon  become  of  proper  quality^  and°all 
uneasiness  subsides.  (See  Dupuytren,  in  Clin 
Chir.  t.  ii.  p.  264,  &c.) 

If,  after  the  destruction  of  the  septum,  and  the 
re-establishment  of  a fiee  communication  between 
the  two  portions  of  the  bowel,  the  external  fistula 
were  not  to  admit  of  being  healed  by  pressure  and 
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other  ordinary  means,  no  doubt  could  be  enter- 
tained of  the  propriety  of  resorting  to  the  plan  of 
attempting  to  cure  it  by  paring  off  the  edges  and 
bringing  them  together  with  sutures,  as  was  some- 
times done  by  Dupuytren;  or  on  the  Taliacotian 
principles,  as  successfully  exemplified  by  Mr.  G.  F. 
Collier.  (See  Med.  and  Physical  Journ.  for  June, 
1820.)  Dupuytren,  for  the  purpose  of  making 
the  sides  of  the  fistula  remain  in  contact,  or  making 
them  approach  each  other,  occasionally  applied  an 
ingenious  little  instrument,  consisting  of  two  pads, 
which,  by  means  of  a screw,  can  be  made  to  em- 
brace the  part.  An  engraving  of  it  may  be  seen 
in  Graefe’s  Journ.  b.  iii.  taf.  3.  fig.  9.  For  the 
closure  of  the  fistula,  Dupuytren  also  sometimes 
had  recourse  to  a truss,  and  now  and  then  to  the 
actual  cautery. 

If  after  the  contraction,  or  perfect  closure  of  the 
external  opening,  the  patient  should  be  attacked 
with  colic,  nausea,  vomiting,  and  other  symptoms 
of  retention  of  the  intestinal  matter  ; and  these 
complaints  were  not  to  yield  to  diluent  drinks, 
aperient  injections,  and  fomentations,  Dupuytren 
recommends  making  a prompt  incision  through  the 
cicatrix,  and  forming  a free  outlet  for  the  matter 
accumulated  above  it.  (See  Clinique  Chir.  t.ii. 
p.  272.) 

I shall  conclude  with  the  relation  of  an  inter- 
esting case  of  artificial  anus,  complicated  with 
prolapsus,  as  recorded  by  my  friend  Mr.  Law- 
rence. 

“ If  the  complaint  (a  mortified  hernia)  termi- 
nates in  the  formation  of  an  artificial  anus,  we 
must  endeavour  to  alleviate  those  distressing  in- 
conveniences, which  arise  from  the  involuntary 
discharge  of  wind  and  feces  through  the  new  open- 
ing, by  supplying  the  patient  with  an  apparatus, 
in  which  these  may  be  received  as  they  pass  off. 
An  instrument  of  this  kind,  the  construction  of 
which  appears  very  perfect,  is  described  by  Rich- 
ter (Mnfangsgr.  der  Wundarzn.  vol.  v. ),  from  the 
Traite  des  Bandages  of  Juville.  The  patient  will 
be  best  enabled  to  adapt  any  contrivance  of  this 
sort  to  the  particular  circumstances  of  his  own 
case.  It  has  been  found,  in  some  instances,  that 
a common  elastic  truss,  with  a compress  of  lint 
under  the  pad,  has  been  more  serviceable  than 
any  complicated  instrument  ( Parisian  Journ.  vol.  i. 
p.  193.)  in  preventing  the  continual  flow  of  feculent 
matter  from  the  artificial  opening.”  ( Treatise  on 
Hernia,  p.  206.) 

“ I know,”  says  Mr.  Lawrence,  “ a patient  with 
an  artificial  anus,  in  whom  the  gut  often  protrudes 
to  the  length  of  eight  or  ten  inches,  at  the  same 
time  bleeding  from  its  surface.  This  is  attended 
with  pain,  and  compels  him  to  lie  down  ; in  which 
position  the  intestine  recedes.  The  patient  has 
now  discharged  all  his  feces  at  the  groin  for  fif- 
teen years  ; and  has  enjoyed  tolerable  health  and 
strength  during  that  time.  His  evacuations  are 
generally  fluid  ; but  sometimes  of  a natural  con- 
sistence. Whenever  he  retains  his  urine,  after 
feeling  an  inclination  to  void  it,  a quantity  of 
clear  inoffensive  mucus,  like  the  white  of  an  egg, 
amounting  to  about  four  ounces,  is  expelled  from 
the  anus  • and  this  may  occur  two  or  three  times 
in  the  day.”  (P.208.) 

When  the  protruded  intestine  is  strangulated, 
an  operation  may  become  necessary  for  the  re- 
moval of  the  stricture.  ( Schmucker , Vermischte 
Chirurgische  Schriften,  t.  ii.)  Two  cases,  which 


terminated  fatally  from  this  cause,  are  mentioned 
by  Sabatier,  in  a memoir  in  the  5th  tom.  de.  l’Acad . 
de  Chir.  Mr.  Lawrence  also  refers  to  Le  Blanc. 

( Precis  d’ Operations  de  Chir.  tom.  ii.  p.  445.)  We 
should  always  endeavour  to  prevent  such  protru- 
sions, when  a disposition  to  their  formation  seems 
to  exist,  by  the  use  of  a steel  truss,  which  should, 
indeed,  be  worn  by  the  patient,  independently  of 
this  circumstance.  If  the  tumour  has  become 
irreducible  by  the  hand,  an  attempt  may  be  made 
to  replace  it  by  keeping  up  a constant  pressure  on 
the  part,  the  patient  being  at  the  same  time  con- 
fined to  bed.  By  these  means,  as  we  have  already 
noticed,  Desault  ( Parisian  Journ.  vol.i.  p.  178.) 
returned  a very  large  prolapsus  ; and  by  pressure 
on  the  opening,  the  feces  were  made  to  pass  entirely 
by  the  anus,  although  for  four  years  they  had 
been  voided  only  through  the  wound.  ( Lawrence , 
p.  209,210.) 

In  cases  of  mortified  hernia,  the  wound  some- 
times closes,  except  a small  fistulous  opening, 
which  discharges  a thin  fluid,  and  cannot  be 
healed.  Mr.  Lawrence  has  related,  in  his  ex- 
cellent treatise  on  hernia,  a case  in  which  the 
feces  came  from  the  wound  some  time  after  an 
operation,  although  the  bowel  did  not  appear 
gangrenous  when  this  proceeding  was  adopted. 
(P.  21 1.) 

In  the  appendix  to  this  work,  the  author  adds 
some  further  account  of  the  case  of  artificial  anus, 
which  he  has  related.  (P.  208.)  The  man  is 
sixty  years  of  age,  and  appears  to  be  healthy, 
active,  and  even  younger  than  he  really  is.  He 
had  had  a scrotal  hernia,  which  ended  in  mortifi- 
cation, and  involved  the  testicle  of  the  same  side, 
and  a large  portion  of  the  integuments,  in  the 
destruction.  It  is  now  nearly  seventeen  years 
since  this  event,  and  the  feces  have,  during  all 
this  time,  been  discharged  from  the  groin.  He 
has  never  made  use  of  a truss,  nor  taken  any 
step,  except  that  of  always  keeping  a quantity  of 
tow  in  his  breeches. 

The  prolapsed  portion  of  intestine  varies  in 
length  and  size  at  different  times.  It  was  four 
inches  long  when  Mr.  Lawrence  saw  it,  and  the 
basis,  which  is  the  largest  part,  measured  nearly 
six  inches  in  circumference.  The  prolapsus  never 
recedes  entirely,  but  it  has  occasionally  protruded 
to  the  length  of  eight  or  ten  inches,  being  as  large 
as  the  forearm,  and  emitting  blood.  This  occur- 
rence is  painful,  and  only  comes  on  when  the 
bowels  are  out  of  order.  Warm  fomentations 
and  a recumbent  position  afford  relief,  and  ac- 
complish a reduction  of  the  bowel. 

The  projecting  part  is  of  a uniform  red  colour, 
similar  to  that  of  florid  and  healthy  granulations. 
The  surface,  although  wrinkled  and  irregular,  is 
smooth  and  lubricated  by  a mucous  secretion.  It. 
feels  firm  and  fleshy,  and  can  be  squeezed  and 
handled  without  exciting  pain.  The  man  has  not 
the  least  power  of  retaining  his  stools.  W hen  these 
are  fluid,  they  come  away  repeatedly  in  the  course 
of  the  day,  and  with  considerable  force.  When  of 
a firmer  consistence,  there  is  only  one  stool  every 
one  or  two  clays,  and  the  evacuation  requires  much 
straining.  Such  feces  are  not  broader  than  the 
little  finger.  When  the  patient  is  purged,  the  food 
is  often  voided  very  little  changed.  This  is  parti- 
cularly the  case  with  cucumber.  In  this  state,  he 
is  always  very  w'eak.  Ale  is  sometimes  discharged 
five  minutes  after  taken,  being  scarcely  at  all 
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altered.  The  bowels  are  strongly  affected  by  slight 
doses  of  purgatives. 

J.  Ii.  Ticjffenbach,  'Valnerum  in  intestinis  letlialitas 
occasione  casus  rarissimi,  quo  colon  vulneratum,  inver- 
sum  per  14  annos  ex  abdominc  propcndens  exhibetur. 
Halleri,  Disp.  Chir.  5.61.  Desault,  in  Parisian  Chir. 
Journal,  !vol.  i.;  or  (EuvreS  Chirurg.  par  Bichat,  t.  ii. 
p.  352.  &c.  Schmucker's  Chir.  Schriften,  vol.  ii.  Smal- 
kaldcn,  Nova  Methodus  Intestina  uniendi.  Viteb.  1798. 
Callisen,  Systema  Chirurgiae  Hodiernee,  t.  ii.  p.  710.  &c. 
Sull’  Ernie  Memorie  Anatomico  Chirurgiche,  fol.  Mi- 
lano, 1809.  B.  Travers,  Inquiry  into  the  Process  of  Na- 
ture in  repairing  Injuries  of  the  Intestines,  chap.  viii. 
8vo.  Lond.  1812.  Dorsey's  Elem.  of  Surgery.  Philad. 
1823.  F.  Reisinger,  Anzeige  einer  von  dem  H.  Professor 
Dupuytren  erfundenen,  und  mit  dem  gliickliehsten  Er- 
folge  ausgefiihrten  Operationsweise  zur  Heilung  des 
Anus  Artiticialis,  nebst  Bemerkungen,  Augsburg,  1817. 
Baron  Dupuytren,  Mem.  sur  une  Mcthode  Nouvelle  pour 
traiter  les’Anus  accidentels,  lu  & l’Acad.  des  Sciences  en 
Janvier,  1824  ; Dans  la  Collect,  des  Mem.  del’ Acad.  Boy. 
de  Med.  4to.  Paris,  1828;  also,  in  Legons  Orales  de  Clin. 
Chir.  t.  ii.  8vo.  1832 ; also,  in  Diet,  de  Med.  et  de  Chir. 
Pratiques,  t.  iii.  art.  “ Anus  contre  Nature.”  Professor 
Delpech  invented  forceps  which  first  took  hold  of  the 
septum,  between  the  two  portions  of  the  bowel,  and  their 
divided  it  by  means  of  two  little  knives,  which,  on  touch- 
ing a spring,  glided  along  the  interior  of  the  blades, 
and  met  towards  their  end.  A representation  of  it  may 
be  seen  in  Froriep’s  2G8th  plate,  fig.  4.  The  plan  of  cutting 
the  septum,  however,  is  abandoned,  as  likely  to  cause 
effusion  of  the  contents  of  the  intestinal  canal,  and  peri- 
tonitis. LaUcmand,  in  Repertoire  Gen.  d’Anat/&c.  re- 
dige,  par  G.  Breschet,  t.  vii.  1823.  Casamajor,  Obs.  d’un 
Anus  contre  Nature  ouvert  dans  le  Vagin  ; Journ.  lleb- 
domde  Med.  t.  iv.  p.  163.  1829.  Sabatier,  in  Mem. 
de  l’Acad.  de  Chirurgiept.  v.  4to.;  and  Medecinc  Optra- 
toire,  t.  ii.  ed.  par  MM.  Breschet,  Sanson,  et  Beguin. 
Brosse,  in  Rust’s  Magazine,  b.  vi,  p.  239.  Liordat,  Dis. 
sur  le  Traitement  de  l’Anus  contre  Nature,  Paris,  1819. 
II (’linen's  Military  Surgery,  p.  407,  &c.  ed.  2.  Edin.  1820. 
Three  cases  from  gunshot  wounds  ; the  cure  effected  by 
aiding  nature  occasionally’with  the  exhibition  of  laxatives 
and  clysters.  Breschet,  in  Journ.  der  Chirurgie  von  C. 
F.  Graefe,  und  Ph.  von  Walther,  b.  ii.  p.  273.479.  Berlin, 
1821. 

Fissures  of  the  Anus. 

As  they  are  termed,  consist  of  longish  superficial 
ulcerations  near  the  anus,  between  the  converging 
folds  of  the  fine  skin  and  mucous  membrane. 
When  the  sides  of  the  anus  are  separated,  and 
the  patient  is  desired  to  strain,  a narrow  fissure  is 
seen,  the  bottom  of  which  is  red,  and  the  margins 
somewhat  swollen  and  callous.  But,  as  Dupuy- 
tren observes,  it  is  frequently  necessary,  for  the 
purpose  of  ascertaining  how  high  it  reaches,  to 
introduce  the  finger  into  the  rectum.  It  is  more 
commonly  situated  at  the  sides  and  back  of  the 
anus,  than  at  the  fore  part  of  it ; a favourable  cir- 
cumstance in  relation  to  an  operation,  particularly 
in  women,  in  whom  this  opening  is  divided  from  the 
posterior  commissure  of  the  vulva  only  by  a thin 
partition.  The  ulceration  rarely  affects  the  whole 
thickness  of  the  mucous  membrane.  (See  Dupuy- 
tren, Clinique,  Chir.  t.  iii.  p.  283.)  Fissure  of  the 
anus  is  usually  productive  of  violent  lancinating  or 
burning  pain,  which  gradually  augments,  and  lasts 
a considerable  time  after  the  patient  has  had  a mo- 
tion. In  some  cases,  indeed,  so  extreme  is  the 
suffering,  that  the  patient  from  a dread  of  obey- 
ing the  call  of  nature,  refuses,  as  long  as  possible, 
or  even  nearly  starves  himself,  to  render  the  occa- 
sions for  emptying  the  rectum  less  frequent.  The 
severity  of  the  case  arises  chiefly  from  a painful 
spasm  of  the  sphincter  muscles. 

Constipation,  and  the  spasm  which  it  excites,  are 
amongst  the  predisposing  causes  of  fissure  of  the 
anus.  The  indurated  fecal  matter,  either  by  caus- 
ing ulceration  of  the  mucous  membrane,  or  by 
immoderate  distention  of  the  passage,  may  bring 
on  the  complaint.  The  unskilful  administration 
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of  clysters,  especially  with  pointed  rough  pipes,  is 
often  the  cause.  Fissures  of  the  anus  are  frequently 
met  with  in  persons  who  have  piles;  and  accord- 
ing to  Dupuytren,  the  lodgment  of  venereal  mat- 
ter near  the  anus,  as  happens  in  many  women, 
may  lead  to  the  complaint.  Perhaps  it  would  be 
more  correct  to  say,  that  the  contact  of  any  irritat- 
ing matter,  or  secretion,  may  have  this  effect. 

According  to  Dupuytren,  the  spasmodic  con- 
striction of  the  sphincter  is  the  real  disorder,  and 
the  fissure  is  only  a secondary  effect.  By  putting 
a stop  to  this  constriction,  the  disease  is  cured. 
With  this  view,  Dupuytren  tried  what  good  could 
be  done  by  the  following  application:  R.Axun- 
gim  3vj.,  extr.  belladonna)  plumbi  acetatis  aa,3j. 
Misc.  A tent  of  linen  or  charpie,  or,  as  I should 
say,  a soft  rectum  bougie,  of  moderate  size,  smeared 
with  this  ointment,  is  introduced,  and  its  diameter 
gradually  increased  to  that  of  the  forefinger. 
Dupuytren  states,  that  the  continuance  of  this 
treatment  for  a few  days  frequently  relieves  the 
pain  entirely,  and  obviates  all  necessity  either  for 
caustic,  or  the  division  of  the  sphincter.  Even 
when  the  plan  does  not  cure,  it  always  palliates, 
and  therefore  should  be  tried  before  the  latter 
methods  are  resorted  to. 

Baron  Dupuytren  makes  a very  useful  and 
practical  division  of  fissures  of  the  anus,  into  three 
kinds.  Some  are  below  the  sphincter,  affecting 
hardly  any  texture  but  the  skin,  and  not  the  mu- 
cous membrane.  These  excite  more  or  less  pru- 
ritus, but  cause  little  obstruction  to  the  passage  of 
the  feces.  Fissures  above  the  sphincter,  involving 
the  mucous  membrane,  can  only  be  seen  with  the 
aid  of  a speculum.  When  the  finger  is  passed  into 
the  rectum,  a knotty  hard  chord  is  felt,  and  pressure 
on  it.  creates  acute  pain.  When  the  patient  goes 
to  stool,  such  fissures  give  rise  to  an  indescribable 
sort  of  tenesmus,  which  ceases  directly  after  the 
evacuation  ; and  the  excrement  on  the  side  nearest 
the  disease,  is  covered  with  puriform  or  mucous, 
bloody  fluid.  Such  fissures  were  found  by  Du- 
puytren to  be  commonly  produced  by  the  ulcer- 
ation of  internal  piles,  excited  by  the  passage  of  in- 
durated fecal  matter.  Lastly,  fissures  on  a level 
with  the  sphincter,  are  the  worst,  being  attended 
with  agonising  constriction  of  the  sphincter,  and 
other  symptoms  already  specified. 

The  two  first  descriptions  of  fissure  may  mostly 
be  cured  without  any  operation ; some  by  the 
dressing  them  with  simple  cerate,  or  ointment  con- 
taining opium,  mercurial  preparations,  &c. ; others 
by  emollient  anodyne  lotions  or  applications.  But 
where  the  fissure  was  of  the  third  description,  Du- 
puytren considered  the  operation  first  introduced  by 
Boyer  the  quickest  and  surest  means  of  cure.  This 
consists  in  dividing  the  anus  and  sphincter  with  a 
probe-pointed  bistoury,  passed  into  the  rectum,  and 
cutting  directly  through  the  fissure,  except  when 
it  lies  forward  towards  the  vagina  in  the  female, 
or  urethra  in  the  male  subject.  When  several  fis- 
sures existed,  Dupuytren  sometimes  made  several 
cuts  in  different  directions  from  three  to  four  lines 
deep.  (See  Clin.  Chir.  t.iii.  art.  10.) 

Preternatural  Contraction  of  the 
Sphincter. 

Sir  Benjamin  Brodie  has  treated  of  this  as  a dis- 
tinct affection  ; and,  indeed,  we  find  that  Dupuy- 
tren represents  it  as  being  generally  the  primary 
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complaint  in  fissure  of  the  anus.  The  cases,  re- 
ferred to  by  the  former  gentleman,  helias  met  with 
chiefly  in  women  disposed  to  hysteria  ; though 
sometimes  in  the  male  sex.  In  emptying  the  rec- 
tum, the  patient  is  obliged  to  strain  very  much, 
especially  when  the  feces  are  solid  ; then  pain  is 
experienced,  which  lasts  a considerable  time  after- 
wards. Very  often  a small  ulcer  of  the  mucous 
membrane  of  the  rectum  (the  second  variety  of  Du- 
puytren’s  fissure)  accompanies  spasmodic  contrac- 
tion of  the  sphincter,  and  is  always,  according  to 
Sir  Benjamin  Brodie’s  description,  situated  at  the 
posterior  part,  opposite  the  point  of  the  os  coccygis. 
W hen  the  suffering  is  not  excessive,  relief  may 
sometimes  be  derived  from  purgatives,  given  to  pre- 
vent the  evacuations  from  being  hard  and  figured, 
from  an  opiate  suppository  at  night,  and  from  the 
introduction  of  a bougie  into  the  anus  just  before 
the  patient  has  a motion.  In  worse  cases,  Sir  Ben- 
jamin Brodie  recommends  the  division  of  the 
sphincter  with  a straight  probe-pointed  bistoury. 
The  fibres  of  this  muscle  are  thick,  and  will  require 
two  or  three  strokes  for  their  complete  division. 
An  opiate  may  be  given  to  keep  the  bowels  quiet 
for  two  or  three  days  afterwards.  Then  a dose  of 
castor  oil  may  be  exhibited.  Simple  dressings  will 
suffice  to  heal  the  wound.  (See  Brodie  in  Lond. 
Med.  Gaz.  for  1834,  1835,  p.  26.) 

Excrescences  of  the  Anus. 

These  cases  are  frequent,  the  growths  receiving 
a variety  of  names,  according  to  their  supposed 
resemblance  to  things,  as  condylomata,  marisca?, 
and  fici.  Some  are  much  firmer  than  others  ; 
some  of  them  grow,  in  consequence  of  irritation  of 
the  skin  of  the  anus,  by  the  contact  of  rancid  se- 
cretions, or  purulent  matter.  Others  are  origin- 
ally piles;  for,  as  Sir  Benjamin  Brodie  observes, 
when  the  cavities  of  external  piles  become  obli- 
terated, they  generally  form  flaps  of  skin,  which 
gradually  waste ; but  sometimes  diseased  action 
takes  place  in  them,  and  they  become  converted 
into  excrescences,  similar  to  those  which  grow  from 
the  nymphse  of  women.  Many  excrescences  about 
the  anus  and  perineum  are  of  middling  consist- 
ence, between  that  of  a wart  and  that  of  a polypus. 
I have  cured  a great  number  by  stimulating  appli- 
cations, as  the  nitrate  of  silver,  the  tine,  ferri  mur., 
the  acetic  acid,  and  the  powder  of  savine,  blended 
with  subacetate  of  copper,  or  a solution  of  the 
sulphate  of  copper.  When  their  necks  have  been 
narrow,  I have  also  extirpated  many  of  them  with 
ligatures.  But,  in  general,  I remove  the  larger 
kinds  with  a bistoury.  The  bleeding,  which  may 
be  at  first  copious,  does  not  generally  require  a 
ligature,  as  it  stops  as  soon  as  lint  or  linen  dipped 
in  cold  water,  and  a T bandage  have  been  ap- 
plied. (See  Hemorrhoids  and  Rectum.) 

AORTA.  Aneurisms  of  this  vessel  have  al- 
ready been  treated  of  : but  some  other  particulars, 
relating  to  it,  merit  notice  in  a dictionary  of  sur- 
gery. 

Wound  of  the  Aorta  not  always  followed 

BY  INSTANTANEOUS  DeATH. 

A case,  exemplifying  this  fact,  was  recorded  by 
M.  Pelletan.  In  the  month  of  May,  1802,  a 
young  man  was  brought  to  the  Hotel  Hieu.  In 
a duel,  he  had  been  run  through  with  a foil,  which 
penetrated  above  the  right  nipple,  and  came  out 
at  the  left  loin.  The  most  alarming  symptoms 


were  apprehended;  but  several  days  elapsed  with- 
out any  serious  complaints  taking  place.  The 
patient  was  bled  twice,  and  kept  on  a very  low 
regimen.  Every  thing  went  on  quietly  for  a fort- 
night. He  now  complained  of  severe  pains  in  his 
loins,  and  he  was  relieved  by  the  warm  bath.  He 
seemed  to  be  recovering,  got  up,  and  went  to  walk 
in  the  garden  allotted  for  the  sick  ; but  the  pain 
in  his  loins  quickly  returned,  attended  with  diffi- 
culty of  breathing,  constipation,  and  wakefulness. 
He  now  became  very  impatient,  and  out  of  temper 
with  the  surgeons  for  not  relieving  him. 

On  the  15th  of  July,  two  months  after  the  acci- 
dent, a deformity  of  the  spine  was  remarked,  about 
the  eighth  dorsal  vertebra.  The  patient  grew  ra- 
pidly worse,  and  died  in  the  utmost  agony,  saying 
that  he  felt  suffocated;  and  tearing  off  his  shirt 
that  his  chest  might  be  free  from  the  pressure  of 
all  kind  of  clothing. 

On  the  body  being  opened,  the  right  side  of  the 
chest  was  found  full  of  blood,  coagulated  in  various 
degrees ; and  an  opening,  the  diameter  of  which 
was  equal  to  that  of  a writing  pen,  was  detected  in 
the  aorta  above  the  crura  of  the  diaphragm.  All 
the  adjacent  cellular  substance  was  injected  with 
blood,  and  three  of  the  dorsal  vertebrse  were  found 
carious.  No  mark  of  injury  was  perceptible  in 
any  of  the  thoracic  or  abdominal  viscera.  (Pe/- 
letan,  Clinique  Chir.  t.  i.  p.  92 — 94.) 

Thickening  and  Constriction  of  the  Aorta. 

Meckel  met  with  two  cases,  in  which  the  aorta 
was  thickened  and  considerably  constricted,  just 
below  its  arch  ; yet,  in  both  subjects,  there  was 
every  reason  to  believe  that  the  abdominal  viscera 
and  lower  extremities  had  been  duly  supplied  with 
blood.  This  fluid,  which  could  only  pass  from  the 
heart  with  great  difficulty,  and  in  small  quantities, 
had,  by  regurgitating,  lacerated  the  semilunar 
valves.  (Mi/n.  de  l’ Acad.  Royale  de  Berlin,  1756 
Obs.  17  and  18.)  A similar  example  is  recorded 
by  Stoerck.  {Ann.  Mid.  xi.  p.  171.)  An  in- 
stance, in  which  a stricture  whs  met  with  in  the 
aorta,  opposite  to  the  termination  of  the  canalis 
arteriosus,  is  described  by  Sir  Astley  Cooper.  The 
little  finger  could  hardly  pass  through  the  con- 
striction, which  impeded  the  course  of  the  blood 
through  the  heart  and  lungs,  and  was  attended 
with  a considerable  dilatation  of  the  right  ventricle. 
( Surgical  Essays,  vol.  i.  p.  103.  8vo.  Lond.  1818. 
For  other  facts  of  this  kind,  see  Berlin  et  Bouilland, 
Traite  des  Mai.  du  Camr  et  des  gros  Vaisseous, 
Reynaud,  in  Journ.  Hebdom.  de  Med.  t.  i.  &c.) 
Gangriena  senilis  is  sometimes  connected  with  dis- 
ease and  morbid  deposits  within  the  aorta.  (See 
Carswell’s  Illustrations  of  the  Elem.  Forms  of  Dis- 
ease, fasc.  7.  pi.  3.  fig,  2.)  See  Mortifica- 
tion. 

Obliteration  of  the  Cavity  of  the  Aorta. 

It  is  observed  by  Professor  Scarpa,  that  the 
whole  body  may  be  regarded  as  an  anastomosis  of 
vessels,  a vascular  circle ; and  he  contends  that 
this  remark  is  so  true,  that  even  an  obliteration  of 
the  aorta  itself,  immediately  below  its  arch,  may 
take  place,  without  the  general  circulation  of  the 
blood  in  the  body  being  stopped.  Such  a disease 
of  the  aorta  was  seen  by  M.  Paris  in  the  body  of 
a woman.  While  she  lived,  the  blood,  which  was 
expelled  from  the  heart,  was  transmitted  into  the 
trunk  of  the  aorta,  below  the  constriction;  and  it 
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got  there  by  passing  through  the  subclavian,  axil- 
lary, and  cervical  arteries  into  the  mammary, 
intercostal,  diaphragmatic,  and  epigastric  arteries. 
From  these  latter  arteries,  the  blood  passed  into 
the  vessels  of  the  thoracic  and  abdominal  viscera, 
and  those  of  the  lower  extremities.  (S ee  Desault, 
Journal,  t.  ii.  p.  107.;  Brasdor,' in  Recueil  P tr lo- 
ll iquc  de  la  Soc.  de  Med.  t.  iii.  No.  18.)  Another 
instance  of  complete  obstruction  of  the  aorta  was 
met  with  by  Monro.  (See  Obs.  on  Aneur.  of 
Aorta,  p.  5.)  Dr.  Graham,  of  Glasgow,  published 
another  example,  in  which  the  aorta  was  com- 
pletely obstructed  just  below  the  canalis  arteriosus. 
(See  Med.  Chir.  Trans . vol.  v.  p.  287.) 

Dr.  Goodison,  of  Wicklow,  in  examining  the 
dead  body  of  a woman,  in  the  Hospice  de  la  Pitie, 
at  Paris,  and  endeavouring  to  trace  the  origin  of 
the  inferior  mesenteric  artery,  discovered  a hard 
tumour  placed  upon  the  aorta,  and  accompanied 
with  an  obliteration  of  that  vessel  from  the  origin 
of  the  inferior  mesenteric  artery  downwards  the 
remainder  of  its  length  ; the  left  iliac  being  also 
rendered  impervious  down  to  its  bifurcation,  and 
the  right  for  more  than  one  half  of  its  length.  The 
corpora  sesamoida  of  the  semilunar  valves  of  the 
aorta  were  considerably  enlarged,  and  the  mitral 
and  tricuspid  valves  presented  the  appearances 
termed  by  Corvisart  “ vegetations.”  The  arch  of 
the  aorta,  was  greatly  enlarged,  and  internally  was 
studded  with  patches  of  bone.  The  vessels  given 
off  from  the  trunk,  and  especially  the  lumbar 
arteries,  were  all  noticed  to  be  considerably  in- 
creased in  size.  At  the  obliterated  part  of  the 
abdominal  aorta,  there  was  a firm  bony  sheath, 
covering  the  vessel  for  about  two  inches,  and  filled 
with  a hard  fleshy  substance,  which  extended  fur- 
ther upwards,  and  was  firmly  adherent  to  the  coat 
of  the  artery.  It  was  the  inner  coat  itself  which 
was  ossified.  For  a particular  account  of  the 
vessels,  which  were  chiefly  enlarged  for  the  pur- 
pose of  continuing  the  circulation,  I must  refer  to 
Dr.  Goodison’s  description.  The  general  appear- 
ance of  the  body  was  not  unhealthy  ; and  the 
lower  extremities,  which  v/ere  not  emaciated,  must 
have  been  well  supplied  with  blood.  The  history 
of  the  case  could  not  be  traced.  Mr.  Crampton, 
having  carefully  compared  Dr.  Goodison’s  nar- 
rative with  the  preparation  taken  from  this  subject, 
refers  the  obliteration  of  the  aorta  to  the  effects  of 
the  process  by  which  an  aneurism  had  been  spon- 
taneously cured  ; in  which  particular,  this  case  is 
quite  different  from  those  reported  by  M.  Paris 
and  Dr.  Graham.  (See  Dublm  Hospital  Reports, 
vol.ii.  p.  193,  &c.  8vo.  1813.) 

The  foregoing  cases  prove,  that  the  obliteration 
of  the  canal  of  the  aorta,  at  any  one  part,  is  not 
incompatible  with  the  continuance  of  life;  and 
suggested  the  possibility  of  the  application  of  a 
ligature  to  it  being  the  means  of  sometimes  saving 
the  patient  from  the  doom  of  certain  death. 

The  next  case,  which  I shall  notice,  is  one  of  the 
most  memorable  in  the  annals  of  surgery,  since  it 
was  nothing  less  than  an  operation,  in  which  a 
ligature  was  applied,  for  the  first  time  to  the  aorta 
of  a living  subject,  under  circumstances  which,  at 
a time  when  the  successful  repetition  of  Brasdor’s 
operation  had  not  been  made  (see  Wardrop  on 
Aneurism,  1829),  perhaps  warranted  even  this 
desperate  attempt  to  preserve  life.  Sir  Astley 
Cooper  had  often  placed  ligatures  round  the  aorta 
in  dogs,  and  found  that  the  blood  was  readily  car- 
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ried  by  the  anastomoses  to  their  posterior  extremi- 
ties (see  Med.  Chir.  Trans,  vol.  ii.  p.  158.)  ; and 
he  has  ascertained,  that  if  the  aortic  plexus  be  tied 
with  the  artery,  the  lower  extremities  are  rendered 
paralytic,  and  the  animal  ultimately  dies  ; but,  if 
care  be  taken  to  include  only  the  vessel  in  the 
ligature,  these  consequences  do  not  take  place. 
(See  Lancet,  vol.  ii.  p.  47.) 

A porter,  aged  thirty-eight,  was  admitted  into 
Guy’s  Hospital,  April  9,  1817,  for  an  aneurism  in 
the  left  groin,  situated  partly  above,  and  partly 
below,  Poupart’s  ligament.  The  swelling  was  con- 
siderably diffused,  and  pressure  upon  it  gave  a 
great  deal  of  pain.  On  the  third  day  from  his 
entrance  into  the  hospital,  the  tumour  increased  to 
double  its  former  size,  and  the  pulsation  became 
less  distinct.  The  blood  could  be  felt  in  a fluid 
state  within  the  sac,  which  was  so  large  that  no 
operation  was  practicable,  without  opening  the  pe- 
ritoneum. Sir  Astley  Cooper  therefore  waited,  in 
order  to  let  the  man  have  the  chance  of  a sponta- 
neous cure.  Notwithstanding  the  practice  of 
venesection  and  compression,  the  swelling  con- 
tinued to  increase,  and,  on  the  20th  of  June,  a 
bleeding  took  place  from  a point  of  the  tumour, 
where  a slough  had  formed.  The  bleeding  re- 
curred from  time  to  time  ; and  on  the  25th  he  was 
so  much  exhausted  by  loss  of  blood,  that  his 
feces  passed  involuntarily,  and  his  immediate  death 
was  only  prevented  by  pressure  on  the  opening. 
At  nine  o’clock  in  the  evening,  this  experienced 
surgeon  made  a small  incision  into  the  sac  above 
Poupart’s  ligament,  and  introducing  his  finger, 
tried  if  it  were  practicable  to  pass  a ligature  round 
the  external  iliac  artery  within  the  cavity;  but 
the  thing  was  found  impossible,  as,  instead  of  the 
vessel,  “ only  a chaos  of  broken  coagula”  could 
be  perceived.  At  the  moment  of  withdrawing  the 
finger,  two  students  compressed  the  aorta  against 
the  spine,  and  the  incision  was  then  closed  with  a 
dossil  of  lint.  Sir  A.  Cooper  now  determined  to 
apply  a ligature  to  the  aorta  itself.  “ I made  (says 
he)  an  incision,  three  inches  long,  into  the  linea 
alba,  giving  it  a slight  curve  to  avoid  the  umbilicus. 
One  inch  and  a half  was  above,  and  the  remainder 
below  the  navel,”  the  cut  being  inclined  towards 
the  left  side.  “ Flaving  divided  the  linea  alba,  I 
made  a small  aperture  into  the  peritoneum,  and 
introduced  my  finger  into  the  abdomen;  and  then, 
with  a probe-pointed  bistoury,  enlarged  the  open- 
ing in  the  peritoneum  to  nearly  the  same  extent 
as  that  of  the  external  wound.  Neither  the  omen- 
tum nor  the  intestines  protruded  ; and  during  the 
progress  of  the  operation,  only  one  small  convo- 
lution projected  beyond  the  wound.”  With  his 
finger-nail  he  scratched  through  the  peritoneum, 
on  the  left  side  of  the  aorta  ; and  then  gently  mov- 
ing his  finger  from  side  to  side,  he  gradually  passed 
it  between  the  aorta  and  spine,  and  again  pene- 
trated the  peritoneum  on  the  right  side  of  the 
aorta.  A blunt  aneurismal  needle,  armed  with  a 
single  ligature,  was  next  conveyed  under  that 
vessel,  and  tied,  with  the  precaution  of  excluding 
the  intestines  from  the  noose.  The  wound  was 
then  closed  by  means  of  the  quilled  suture  and 
adhesive  plaster.  During  the  operation,  the  feces 
were  discharged  involuntarily,  and  the  pulse,  both 
immediately  and  for  an  hour  after  the  operation, 
was  144.  An  opiate  was  given,  and  the  invo- 
luntary passage  of  feces  soon  ceased.  The  sen- 
sibility of  the  right  leg  was  very  imperfect.  In  the 
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night  the  patient  complained  of  heat  in  the  abdo- 
men ; but  he  felt  no  pain  upon  pressure  ; and  the 
lower  extremities,  which  had  been  cold  a little 
while  after  the  operation,  were  regaining  their 
heat,  but  their  sensibility  was  very  indistinct.  At 
six  o’clock  the  following  morning,  the  sensibility 
of  the  limbs  was  still  imperfect ; but  at  eight 
o’clock  the  right  one  was  warmer  than  the  left, 
and  its  sensibility  returning.  At  noon,  the  tem- 
perature of  the  right  limb  was  ninety-four;  that  of 
the  left,  or  aneurismal  one,  eighty-seven  and  a 
half.  At  three  o’clock,  an  enema  was  ordered. 
The  heat  of  the  right  leg  was  now  ninety-six  ; that 
of  the  left  or  diseased  limb,  eighty-seven  and  a 
half.  It  is  unnecessary,  here,  to  detail  all  the  va- 
rious circumstances  which  preceded  the  patient’s 
death.  Vomiting,  pain  in  the  abdomen  and  loins, 
involuntary  discharge  of  urine  and  feces,  a weak 
pulse,  cold  sweats,  &c.,  were  some  of  the  most 
remarkable  symptoms.  At  eight  o’clock  on  the 
second  morning  after  the  operation,  the  aneurismal 
limb  appeared  livid  and  cold,  more  particularly 
round  the  aneurism ; but  the  right  leg  was  warm  ; 
and  between  one  and  two  o’clock  the  same  day, 
the  patient  died.  On  opening  the  abdomen,  there 
was  not  the  least  appearance  of  peritoneal  inflam- 
mation except  at  the  edges  of  the  wound  ; and 
the  omentum  and  intestines  were  of  their  natural 
colour.  The  ligature,  which  included  ;no  portion 
of  intestine  or  omentum,  was  placed  round  the 
aorta,  about  three  quarters  of  an  inch  above  its 
bifurcation.  When  the  vessel  was  opened,  a clot, 
of  more  than  an  inch  in  extent,  filled  it  above  the 
ligature  ; and  below  the  bifurcation  another  clot, 
an  inch  in  extent,  occupied  the  right  iliac  artery, 
while  the  left  contained  a third,  which  extended  as 
far  as  the  aneurism.  The  neck  of  the  thigh-bone 
was  also  found  broken  within  the  capsular  liga- 
ment, and  not  united  ; an  accidental  complication. 
As  there  were  no  appearances  of  inflammation  of 
the  viscera,  Sir  Astley  Cooper  refers  the  cause  of 
the  man’s  death  to  the  want  of  circulation  in  the 
aneurismal  limb,  which  never  recovered  its  natural 
heat,  nor  any  degree  of  sensibility,  though  the 
right  leg  was  not  prevented  from  doing  so  ; hence, 
says  this  experienced  surgeon,  “ in  an  aneurism 
similarly  situated,  the  ligature  must  be  applied 
before  the  swelling  has  acquired  any  very  consi- 
derable magnitude.”  ( Surgical  Essays,  vol.  i. 
p.  114,  &c.) 

Indeed,  the  most  important  conclusions,  from 
this  case  are:  — First,  that  where  no  other  im- 
pediments exist,  the  circulation  will  continue  in 
the  lower  extremities,  though  the  abdominal  aorta 
be  tied,  or  suddenly  obstructed.  Secondly,  that 
suffering  aneurismal  swellings  to  become  very 
large,  before  the  operation  is  done,  exposes  the 
patient  to  considerable  disadvantage,  on  account 
of  the  pressure  of  the  disease  upon  the  surrounding 
anastomoses,  whereby  the  continuance  of  the  cir- 
culation is  rendered  less  certain,  than  it  would  be, 
were  the  operation  done  at  an  earlier  period. 

Sir  Astley  Cooper  mentions,  that  if  he  were  to 
perform  the  operation  again,  he  would  cut  off  the 
two  portions  of  the  ligature  close  to  the  knot  on 
the  vessel ; because  the  irritation  of  the  bowels  by 
them  seems  to  him  asourceof  considerable  danger. 
He  has  also  said,  that  if  a case  like  the  foregoing 
should  again  occur  to  him,  he  would  seek  the  aorta 
behind  the  peritoneum.  (See  Guthrie  on  Dis . of 
the  Arteries,  p.  363.)  Whoever  has  practised  the 


operation  of  tying  the  common  iliac  artery  on  the 
dead  subject,  must  be  fully  aware  of  the  practi- 
cableness of  this  last  method : in  my  friend  Mr. 
James’s  case,  however,  which  I am  about  to  no- 
tice, he  found  the  peritoneum  so  firmly  adherent 
to  the  aneurismal  sac,  that  he  says  that  it  would 
have  been  absolutely  impossible  to  have  detached 
them  from  one  another;  and  the  method  of  oper- 
ating, therefore,  without  opening  the  peritoneum, 
could  not  have  been  followed.  (James,  in  Med. 
Chir.  Trans,  vol.  xvi.  p.  15.)  In  a third  example, 
however,  of  ligature  of  the  aorta,  where  Dr.  Mur- 
ray was  the  operator,  the  latter  plan  was  executed, 
“without  more  difficulty  than  was  to  be  antici- 
pated.” The  patient  died  twenty-three  hours  alter 
the  operation.  (See  Lond.  Med.  Gaz.  for  1833, 
1834,  p.68.) 

Mr.  James,  of  Exeter,  had  a patient  with  an 
aneurism  of  the  external  iliac  artery,  situated  so 
high  up  that  the  vessel  could  not  be  tied  above 
the  tumour.  Brasdor’s  operation  seemed  to  Mr. 
James  the  only  feasible  one;  and  he  determined 
to  try  it,  notwithstanding  the  total  absence  of  puls- 
ation in  the  groin  raised  a doubt  whether  the 
stream  of  blood  was  not  altogether  intercepted. 
Such  want  of  pulsation  Mr.  James  himself  did  not 
regard  as  a proof  of  want  of  circulation.  “ Having 
measured  exactly  half  the  distance  between  the 
spine  of  the  ilium  and  the  symphysis  pubis,”  says 
Mr.  James,  “ I made  an  incision  over  this  point 
from  a little  above  Poupart’s  ligament  to  about 
three  inches  down  the  thigh.  A large  gland  then 
presented  itself,  which  was  dissected  to  the  inside  : 
underneath  this  the  crescentic  edge  of  the  fascia 
lata  was  visible,  which  I also  divided.  I then 
proceeded,  chiefly  with  my  fingers  and  nails,  to 
separate  the  parts  till  I reached  the  sheath  of  the 
vessels,  which  was  at  a considerable  depth.  This 
I scratched  through  with  a silver  knife,  and  bared 
the  artery,  under  which  I passed  Weisse’s  needle, 
and  tied  it  about  half  an  inch  below  Poupart’s 
ligament.”  (See  Med.  Chir.  Trans,  vol.  xvi.  p.  3.) 
Some  diminution  of  the  tumour  at  first  took  place  ; 
but,  on  the  third  day,  it  began  to  increase  again  ; 
and,  in  about  three  weeks,  the  integuments  had  a 
tense  shining  appearance,  and  afterwards  a dusky- 
red  oedematous  look,  denoting  that  sloughing  could 
not  be  remote.  The  increase  of  the  tumour  to- 
wards the  umbilicus  appeared  to  Mr.  James  also 
to  render  some  step  necessary  without  delay.  After 
a consultation  with  Dr.  Miller,  Mr.  Luscombe,  Mr. 
Barnes,  Mr.  Harris,  and  other  practitioners,  it  was 
therefore  decided  to  tie  the  aorta.  Mr.  James  began 
the  external  incision  an  inch  above  the  umbilicus, 
and  extended  it  down  to  two  inches  below  it.  After 
the  peritoneum  had  been  opened,  great  embarrass- 
ment was  occasioned  by  the  protrusion  of  the  dis- 
tended bowels.  The  handle  of  the  aneurism- 
needle  broke  at  the  moment  the  instrument  was 
passed  under  the  aorta.  “The  broken  part  was  so 
sharp,”  says  Mr.  James,  “that  I was  obliged  to 
withdraw  it  for  fear  of  injuring  the  intestines. 
With  some  additional  difficulty  I got  my  finger, 
with  Weisse’s  instrument  upon  it,  under  the  ar- 
tery ; but,  even  after  this  had  been  effected,  it  was 
by  no  means  easy,  with  the  best  assistance  of  my 
colleagues,  to  extricate  the  short  needle  bearing 
the  ligature,  so  much  did  the  intestines  interfere 
with  every  kind  of  manipulation.  When  the 
ligature  was  underneath,  1 kept  the  intestines  out 
of  the  way  with  the  fingers  of  both  my  hands,  and 
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placed  one  of  my  thumbs  on  the  vessel,  whilst 
Mr.  Luscombe  drew  it  (the  ligature)  first  on  my 
thumb,  and  then  on  the  artery.”  The  tumour 
immediately  became  flaccid,  and  a deadness  in  the 
lower  extremities  was  complained  of.  We  shall 
only  add,  that  the  patient  afterwards  suffered  severe 
pain  in  the  lower  limbs,  which  never  ceased  till  he 
died,  which  event  took  place  three  hours  and  a 
half  after  the  operation.  During  this  short  time, 
the  temperature  of  the  lower  limbs  was  equal  to 
that  of  the  trunk;  but  it  fell  in  every  part  of  the 
body.  The  particulars  of  the  post  mortem  examin- 
ation are  interesting ; but  I can  only  state  here, 
with  reference  to  Brasdor’s  operation,  that  “ the 
external  iliac  artery  did  not  terminate  in  the  fe- 
moral, as  usual,  but  gave  off  two  trunks  of  nearly 
i»  equal  size ; and  from  the  inner,  which  corresponded 
with  the  profunda,  the  epigastric  was  given  off.” 
Mr.  James  does  not  regard  then  the  result  of  his 
i attempt  as  unfavourable  to  Brasdor’s  method ; “ for 
a considerable  and  satisfactory  alteration  was  pro- 
duced by  tying  only  one  of  the  trunks  which  led 
from  the  iliac,  and  had  the  distribution  been  na- 
tural, it  is  not  improbable,”  says  he,  “a  cure 
would  have  been  obtained.”  (See  Med.  Chir. 
Trans,  vol.  xvi.  p.  14.) 

On  this  subject  I find  the  following  observations 
made  by  my  friend  Mr.  Crosse:  — “I  meet  yearly 
with  recorded  instances  of  a portion  of  the  aorta 
being  entirely  obliterated,  and  the  accounts  of 
such  cases  are  often  followed  by  a word  of  encou- 
ragement to  repeat  the  application  of  a ligature 
to  this  vessel.  Astley  Cooper,  James,  and  Murray, 
are  the  only  names  associated  with  this  under- 
taking; and  its  intrepid  originator  allows  me  to  say, 
that  he  would  not  repeat  the  operation,  except 
under  an  improved  and  a more  safe  plan  of  con- 
ducting it ; approaching  to  the  sentiments  of  a 
recent  writer,  who  sums  up  a full  consideration 
of  the  subject  by  remarking  that  the  operation 
ought  not  to  be  again  performed .”  ( Crosse,  in  Pro- 
vincial Med.  and  Surgical  Trans,  vol.  v.)  I am 
disposed  to  be  of  this  opinion  myself ; and,  at  all 
events,  believe  with  Mr.  Guthrie,  that  the  ligature 
of  the  aorta  may  be  in  almost  every  instance  su- 
perseded by  that  of  the  common  iliac  artery.  I 
think  also  with  him,  that  if  the  operation  ever 
succeed,  it  will  be  when  the  aorta  is  taken  up  by 
passing  the  finger  under  the  peritoneum,  along 
the  common  iliac  artery,  up  to  that  vessel.  (See 
Guthrie,  Op.  cit.  p.  372.) 

For  tying  either  the  aorta,  the  common  iliac, 
or  the  internal  iliac  artery,  Mr.  Guthrie  gives  some 
directions  for  computing  the  point  at  which  the 
artery  is  to  be  tied,  in  relation  to  the  umbilicus  and 
the  anterior  superior  spinous  process  and  the  crest 
of  the  ilium.  “ The  aorta,”  he  observes,  “ bifur- 
cates usually  on  the  body  of  the  fourth,  or  on  the 
intervertebral  substance  between  it  and  the  fifth 
vertebra,  although  it  may  be  higher  or  lower, 
which  cannot  be  ascertained  previously  to  the 
operation ; and  the  most  usual  place  is  nearly 
opposite  to  the  margin  of  the  umbilicus  on  the  left 
side.  It  is  about  half  an  inch  above  this  that 
the  ligature  should  be  placed  on  the  aorta,  and 
rather  lower  than  higher,  on  account  of  the  origin 
of  the  inferior  mesenteric  artery.  As  the  aorta  is 
to  be  reached  by  carrying  the  finger  along  the 
common  iliac,  the  comparative  situation  of  that 
vessel  is  next  to  be  estimated.”  (See  Guthrie  on 
Pis.  of  the  Arteries,  p.  368.)  lie  afterwards  ob- 
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serves,  that  the  left  margin  of  the  umbilicus  being 
taken  as  a point  opposite  to  that  which  may  be 
presumed  to  be  the  part  at  which  the  aorta  divides, 
and  the  situation  of  the  external  iliac  becoming 
femoral  being  clearly  ascertained,  a line  drawn 
between  the  two  will  indicate  the  course  of  these 
vessels  sufficiently  to  enable  the  operator  to  mark 
with  his  eye  the  place  where  he  means  to  tie  the 
artery,  and  to  regulate  the  length  of  the  incision, 
so  that  this  ideal  spot  may  correspond  to  the  centre 
of  it.  If  a ruler  be  placed  on  the  crest  of  each 
ilium,  about  one  inch  and  a half  behind  the  anterior 
superior  spinous  process,  it  will  pass  across  the 
junction  of  the  fifth  lumbar  vertebra  with  the 
sacrum,  and  a little  way  behind  the  point  where 
the  common  iliac  divides  into  external  and  in- 
ternal. The  centre  of  an  incision  five  inches  in 
length,  beginning  about  half  an  inch  above  Pou- 
part’s  ligament,  and  about  the  same  distance  to 
the  outside  of  the  inner  ring,  and  carried  upwards, 
will  fall  nearly  on  a line  with  this  point.  Air. 
Guthrie  prefers  an  incision  nearly  parallel  to  the 
course  of  the  epigastric  artery,  but  a little  to  the 
outside  of  it,  with  a gradual  inclination  inwards 
towards  the  external  edge  of  the  rectus.  The 
several  layers  of  the  abdominal  muscles  having  been 
cautiously  divided,  and  the  fascia  transversalis 
torn  through,  the  fingers  are  passed  outwards  to- 
wards the  ilium,  and  the  peritoneum  detached 
from  the  iliac  fossa,  and  turned  with  its  contents 
inwards.  At  the  inner  edge  of  the  psoas  muscle, 
the  pulsations  of  the  external  iliac  artery  are  then 
felt.  “ It  is  then  to  be  traced  upwards  and  in- 
wards towards  the  spine,  where  the  origin  of  it  and 
the  internal  iliac  from  the  common  iliac  trunk 
will  be  felt.  The  point  of  the  forefinger  will  then  be 
nearly  in  the  centre  of  a line,  drawn  from  the  umbi- 
licus to  the  anterior  superior  spinous  process  of  the 
ilium  ; and  hence  the  necessity  for  an  incision  five 
inches  in  length,  if  the  artery  is  to  be  tied  high  up, 
which  is  to  be  accomplished  by  tracing  it  in  a 
similar  manner  to  its  origin  from  the  aorta.”  (See 
Guthrie,  Op.  cit.  p.  371.)  The  aorta  itself  may 
be  tied  by  the  same  method,  the  only  difference 
being  an  extension  of  the  incision  further  upwards, 
so  as  to  make  its  length  six  inches.  (P.  372.) 

Rupture  of  tiie  Aorta  within  the  Pericar- 
dium. 

The  surgical  writings  of  Scarpa,  in  relation  to 
the  formation  of  aneurisms,  have  now  gained  ex- 
tensive celebrity  in  the  world.  It  is  well  known 
that  this  author  maintains  the  doctrine,  that,  in  all 
aneurisms,  the  internal  and  muscular  coats  of  the 
artery  are  ruptured;  and  that  the  aneurismal  sac 
is  not  formed  of  these  tunics,  but  of  the  dilated 
cellular  sheath  which  surrounds  the  vessel.  When 
a large  aneurism  bursts,  there  is  always  a double 
rupture  ; one  of  the  artery,  another  of  the  aneu- 
rismal sac.  The  last  is  that  which  is  the  immedi- 
ate cause  of  the  patient’s  destruction,  by  altering 
the  circumscribed  state  of  the  aneurism  into  the 
diffused. 

There  are  some  exceptions,  however,  to  the 
foregoing  statement;  and  Scarpa  has  not  failed  to 
point  them  out.  When  the  internal  and  muscular 
coats  of  the  aorta  are  ruptured  in  a situation,  where 
the  outside  of  the  vessel  is  only  covered  by  a thin, 
tense,  closely  adherent  membrane,  such  membrane 
may  be  ruptured  at  the  same  time  with  the  proper 
coats  of  the  artery,  and  sudden  death  be  occa- 
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sioned  by  the  effusion  of  blood  in  the  cavity  of  the 
thorax.  These  events  are  liable  to  happen  when- 
ever the  proper  coats  of  the  aorta  are  ruptured 
within  the  pericardium,  where  the  vessel  is  only 
covered  by  a thin  layer  reflected  from  this  mem- 
branous bag.  Walther  has  recorded  one  example 
of  this  kind,  and  Morgagni  several  others.  A si- 
milar case  is  related  by  Scarpa.  Several  speci- 
mens are  contained  in  the  museum  of  the  London 
University.  (See  Haller,  Disput.  Chir.  tom.  v.; 
Acta  Medic.  Berlin , vol.viii.  p.  86. ; Morgagni, 
De  Sed.  et  Causis  Morb.  Epist.  xxvi.  art.  7.  17.21., 
Epist.  xxvii.  art.  28.;  Scarpa  on  Aneurism,  transl. 
by  Wish  art,  p.81.  Also  Hodgson  on  the  Diseases 
of  Arteries  and  Veins.) 

Steatomatous  Tumours  of  the  Aorta. 

Two  steatomatous  tumours  were  noticed  by 
Stenzel  in  the  body  of  a male  subject.  They 
were  situated  in  the  substance  of  the  membranes 
of  the  aorta,  immediately  below  its  arch.  Not- 
withstanding these  swellings  had  rendered  the  vessel 
almost  impervious,  the  man  had  the  appearance 
of  strength,  and  of  having  been  well  nourished. 
Hcec  corpora  fere  cor  magnitudine  cequabant  nt 
omnem\propemodum  exeunti  e sinistri  cordis  thalamo 
sanguini  spatium prcccluderent . De  Steatomatibus 
in  principio  arteries  aortae,  &c.  Wittemb.  1723. 
This  is  another  striking  fact,  illustrating  the  great 
power  of  the  inosculations  to  carry  on  the  circu- 
lation. 

Compression  of  the  Aorta, 

In  order  to  restrain  hemorrhage  from  the  inferior 
half  of  the  body,  more  especially  from  the  uterus, 
has  been  warmly  advocated,  and  in  thin  persons, 
seems  calculated  to  be  beneficial.  (See  Crosse , 
Provincial  Med.  and  Surgical  Trans,,  vol.  v.) 
I have  mentioned  the  adoption  of  this  plan  by 
Sir  Astley  Cooper,  in  the  case  where  he  opened 
the  aneurismal  sac,  previously  to  putting  a ligature 
on  the  aorta. 

APEtPERESIS  (from  afaips®,  to  remove). 
A term  formerly  used  in  the  schools  of  surgery,  to 
signify  that  part  of  surgery  which  relates  to  the 
removal  of  any  portion  of  the  body. 

APONEUROSIS.  Matter  often  collects  under 
aponeuroses,  particularly  under  those  which  cover 
the  muscles  of  the  thigh,  leg,  and  forearm.  Ab- 
scesses are  also  sometimes  met  with  under  the  tem- 
poral, the  palmar,  and  the  plantar  fasciae  ; in  the 
tendinous  thecae,  which  include  the  flexor  tendons 
of  the  fingers;  and,  occasionally,  also  in  the  apo- 
neurotic sheath,  in  which  the  rectus  abdominis 
muscle  is  situated. 

One  particular  effect  of  an  aponeurosis,  or  fascia, 
lying  between  a collection  of  matter  and  the  skin, 
is  materially  to  retard  the  progress  of  the  pus  to- 
wards the  surface  of  the  body.  Hence,  if  the  case 
be  allowed  to  take  its  own  course,  the  quantity  of 
matter  increases;  the  pus  spreads  extensively  under 
the  aponeurosis  in  every  possible  direction  ; sepa- 
rates the  muscles  from  such  fascia,  and  the  mus- 
cles from  each  other ; and  the  abscess  does  not 
burst  till  a vast  deal  of  mischief  has  been  produced, 
together  with  more  or  less  sloughing  of  the  fascia, 
tendons,  See.  These  circumstances  cannot  happen 
without  a considerable  degree  of  constitutional 
disturbance,  and  a permanent  loss  of  the  use  of 
certain  muscles.  Even  when  a spontaneous  open- 
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ing  is  formed,  and  some  of  the  matter  escapes, 
it  is  often  only  a very  imperfect  discharge ; for 
the  aperture  generally  occurs,  not  in  a depending 
situation,  nor  over  the  main  collection  of  pus,  but 
at  a part  where  the  aponeurosis  is  thinnest,  and, 
consequently,  where  the  matter  has  the  least  re- 
sistance to  overcome  in  getting  to  the  surface  of 
the  body. 

In  all  such  cases  the  chief  indication  is  to  make 
an  early  and  a depending  opening  with  a lancet, 
so  as  to  prevent  the  extension  of  the  abscess,  and 
to  let  the  matter  escape  as  fast  as  it  is  formed.  If 
a spontaneous  opening  should  have  occurred  in  an 
unfavourable  place,  a new  aperture  must  be  made 
in  a proper  situation ; or  if  the  former  should  be 
sufficiently  depending,  and  near  the  principal  ac- 
cumulation of  matter,  but  too  small,  it  must  be 
rendered  larger  with  a curved  bistoury  and  a di- 
rector. Whenever  any  black  dead  pieces  of  fascia 
present  themselves  at  the  opening,  they  must  be 
taken  hold  of  with  a pair  of  forceps,  and  ex- 
tracted. 

It  is  well  observed  by  Mr.  Mayo,  “ that  the 
principal  part  which  aponeuroses  and  fascise  play 
in  disease  is  mechanical ; they  are  tense,  strong, 
and  unyielding.  But  what  is  salutary  support  in 
the  healthy  condition  of  a limb,  is  liable  to  produce 
painful  and  mischievous  tension  and  confinement 
in  diseased’  (See  Mayo’s  Outlines  of  Human  Pa- 
thology, p.  127.)  Hence  one  reason  for  dilating 
gunshot  and  punctured  wounds,  and  for  the  rule 
of  making  a free  division  of  fascire  in  operations. 
These  textures  may  be  the  seat  of  phlegmonous, 
rheumatic,  and  venereal  inflammation.  The  latter 
affection  has  been  seen  on  the  aponeuroses  of  the 
arm  and  leg,  in  connection  with  syphilitic  periosteal 
inflammation  and  suppuration  of  the  tibia.  (Mayo, 
Op.  cit.  p.  128.) 

APPARATUS.  Every  thing  necessary  in  the 
performance  of  an  operation,  or  in  the  application 
of  dressings.  The  apparatus  varies  according  to 
circumstances.  Instruments,  machines,  bandages, 
tapes,  compresses,  pledgets,  dossils  of  lint,  tents, 
sponges,  basins  of  water,  towels,  &c.&c.  are  parts 
of  the  apparatus,  as  well  as  any  medicinal  sub- 
stances used. 

It  is  a rule  in  surgery  to  have  the  apparatus 
ready  before  an  operation  is  begun.  All  prepar- 
ations of  this  kind  should  be  made,  if  possible,  out 
of  the  patient’s  room  and  presence,  as  they  might 
agitate  and  render  him  timid. 

We  have  been  rightly  censured  by  a French 
surgeon,  for  our  too  common  neglect  of  what  has 
been  here  recommended.  “ In  Prance,”  observes 
M.  Roux,  “ we  are  careful  not  to  let  a patient, 
who  is  to  undergo  a serious  operation,  see  any  of 
the  requisite  preparations  for  it.  We  hasten  as 
much  as  possible  the  immediate  preparatory  mea- 
sures, in  order  not  to  prolong  unnecessarily  the  rest- 
lessness and  moral  agitation,  which  the  expectation 
of  an  operation,  and  sometimes  of  the  slightest  one, 
always  produces.  These  precautions  are  neglected 
by  the  English  surgeons  ; at  least  by  most  of  those 
whom  I saw  operate.  They  even  neglect  them  in 
private  practice,  where,  more  commonly  than  in 
hospitals,  we  have  to  deal  with  pusillanimous  in- 
dividuals, who  are  easily  alarmed,  and  whose  ex- 
treme susceptibility  it  is  of  importance  to  spare. 
It  was  in  the  very  room  where  the  patient  lay,  of 
course  under  his  eyes,  that  the  table  and  all  the 
necessary  instruments  for  lithotomy,  were  arranged 
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at  an  operation,  which  I saw  done  in  London, 
during  my  stay  in  that  capital,  by  a gentleman  at 
the  head  of  his  profession.”  (See  Paralltle  de  la 
Chirurgie  Angloise  avec  la  Chirurgie  Francoise, 
p.  105.) 

M.  Roux  in  his  visit  to  London,  had  also  too 
good  reason  to  complain  of  the  slovenly  objec- 
tionable practice  of  leaving  the  application  of  the 
tourniquet,  and  the  dressing  of  the  wound  after  a 
surgical  operation,  to  mere  novices  and  stude'nts. 
I entirely  coincide  with  him,  that,  in  respect  to  the 
dressings,  in  particular,  a surgeon  is  bound  to  ex- 
tend his  attention  and  solicitude  a little  beyond  the 
moment  when  the  operation  terminates. 

APPARATUS  MINOR;  APPARATUS 
MAJOR ; APPARATUS  ALTUS.  Three  ways 
of  cutting  for  the  stone.  (See  Lithotomy.) 

AQUA  PICIS  LIQUIDS.  Dubl.  Take 
of  tar  two  pints ; water  a gallon.  Mix  them  with 
a wooden  rod  for  a quarter  of  an  hour,  and  after 
the  tar  has  subsided,  let  the  liquor  be  strained,  and 
kept  in  well-corked  bottles.  This  lotion  is  often 
used  in  porrigo,  and  ulcers  surrounded  with  scor- 
butic redness.  (See  Liquor.) 

ARCHOPTOSIS.  See  Anus,  Prolapsus  of. 

ARGENTI  NITRAS.  (Nitrate  of  Silver, 
lunar  caustic.)  See  Silver,  Nitrate,  of. 

ARSENIC  was  the  chief  ingredient  in  a secret 
remedy,  which  long  obtained  celebrity  in  Ireland 
for  the  cure  of  cancer,  and  is  now  well  known 
amongst  surgeons  by  the  name  of  Plunket’s  caustic. 
This  application  consists  of  the  ranunculus  acris, 
the  greater  crowfoot,  the  fiammula  vulgaris,  and 
the  lesser  crowfoot,  in  the  proportion  of  an  ounce 
of  each,  bruised  and  mixed  with  a drachm  of  the 
white  oxide  of  arsenic,  and  five  scruples  of  sulphur. 
The  whole  is  to  be  beaten  into  a paste,  formed 
into  balls,  and  dried  in  the  sun.  When  required 
for  use,  these  balls  are  beaten  up  with  yolk  of  egg, 
and  spread  upon  a piece  of  pig’s  bladder.  The 
use  of  the  ranunculus  is  to  destroy  the  cuticle,  upon 
which  the  arsenic  would  have  no  effect;  for  it  is 
to  be  observed,  that  Plunket’s  caustic  was  em- 
ployed for  the  dispersion  of  tumours,  as  well  as 
for  the  relief  of  ulcerated  cancers.  The  applica- 
tion is  to  remain  on  the  part  twenty-four  hours,  at 
the  end  of  which  the  slough  is  to  be  dressed- with 
any  simple  unirritating  ointment.  When  arsenic 
was  first  recommended  as  an  application  for  can- 
cers, it  used  generally  to  be  blended  with  opium. 
When  Plunket’s  caustic  is  employed,  so  as  to  form 
an  eschar  over  a scirrhous  tumour,  I conjecture, 
that  if  it  ever  do  good,  it  is  not  by  any  specific 
effect  of  this  arsenical  application,  but  simply 
by  its  producing  a slough,  or  issue,  near  the 
disease.  It  is  highly  probable,  also,  that  the 
swellings  which  have  been  thus  dispersed,  have 
never  been  complicated  with  the  structure  cha- 
racteristic of  truescirrhi.  With  respect  to  cancer- 
ous ulcers,  Plunket’s  caustic  sometimes  produces 
a degree  of  amendment,  which,  however,  rarely 
lasts  for  any  considerable  time  ; but  many  invete- 
rate ulcerations,  and  anomalous  sores,  derive  per- 
manent benefit  from  it,  and  are  even  completely 
cured  by  it.  Some  examples  of  lupus,  ulcerations 
about  the  roots  of  the  nails,  and  reputed  carci- 
nomatous sores  of  the  lips,  are  of  this  descrip- 
tion. 

At  Paris,  an  arsenical  paste  was  formerly  used 
by  Dubois,  and  other  surgeons  of  that  capital,  for 
cancerous  sores  of  the  penis,  and  other  malignant 
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ulcers.  It  was  composed  of  seventy  parts  of  cin- 
nebar,  twenty -two  of  sanguis  draconis,  and  eight 
of  the  white  oxide  of  arsenic,  formed  into  paste 
with  saliva  at  the  time  when  it  is  to  be  employed. 

“ The  pain  and  inflammation  that  succeed  the  use 
of  it  (says  Mr.  Crosse)  cannot  be  equalled  by  the 
severest  operations  with  the  knife.”  (Sketches  of 
the  Medical  Schools  of  Paris,  p.  45.  8vo.  1815.) 
Even  death  may  be  occasioned  by  the  absorption 
of  the  poison,  as  appears  from  the  two  annexed 
facts,  the  first  of  which  is  recorded  by  M.  Roux,  in 
his  Mtdecine  Optratoire.  “ The  day  after  the 
paste  was  applied,  the  patient  complained  of  colic 
and  severe  vomiting,  and  in  two  days  perished  in 
convulsions,  et  les  plus  vices  angoisses.  The  body 
went  quickly  into  putrefaction.  The  internal  coat 
of  the  stomach,  and  a great  part  of  the  intestinal 
canal,  were  inflamed,  and  marked  here  and  there 
with  dark  spots.”  Just  before  I visited  Paris 
(adds Mr.  Crosse),  I dissected  in  London  a woman, 
who  died  under  similar  circumstances,  and  where 
the  same  morbid  appearances  were  presented,  &c. 
(Op.  cit.) 

Justamond’s  applications  to  cancer  were  gene- 
rally combinations  of  arsenic  and  sulphur.  One 
formula  was  an  ounce  of  yellow  arsenic,  with  half 
that  quantity  of  armenian  bole,  and  sometimes 
as  much  red  precipitate.  He  also  employed  a 
sulphuret  of  arsenic,  and  a combination  of  thissul- 
phuret  with  crude  antimony.  The  arsenical  pre- 
paration selected  for  use  was  scraped,  and  laid  on 
the  middle  of  the  sore,  the  edges  of  which  were 
moistened  with  a combination  of  the  muriate  of 
iron  and  muriate  of  ammonia.  In  some  instances, 
it  is  alleged,  the  effects  of  the  treatment  were  the 
correction  of  the  fetid  smell,  melioration  of  the  ap- 
pearance of  the  sore,  and  separation  of  the  cancer- 
ous part. 

In  the  Pharmacopoeia  Chirurgica,  Justamond’s 
arsenical  caustic  is  directed  to  be  made  in  the 
following  manner : — R.  antimonii  pulverizati,  5 j. 
Arsenici  pulverizati,  Jij.  These  are  to  be  melted 
together  in  a crucible.  The  application  may  be 
reduced  to  any  degree  of  mildness  by  blending 
with  this  pulverized  caustic  a quantity  of  opium  in 
the  form  of  powder,  which  was  also  supposed  to 
act  specifically  in  diminishing  pain. 

The  powder  of  white  oxide  of  arsenic,  unmixed 
with  other  substances,  has  sometimes  been  sprinkled 
upon  cancerous  and  other  inveterate  ulcers  ; but 
the  practice  is  now  abandoned  by  every  judicious 
surgeon,  on  account  of  the  violent  pain  resulting 
from  it,  and  the  not  unfrequently  fatal  conse- 
quences of  its  absorption.  Could  I suppose  that  * 
a man,  so  rash  and  ignorant  as  to  revive  this 
murderous  practice,  yet  existed  in  the  profession, 

I should  feel  disposed  to  lengthen  these  remarks  ; 
but  I am  persuaded,  that,  in  this  country  at  least, 
more  judgment  and  knowledge  every  where  pre- 
vail. The  white  oxide  of  arsenic,  however,  may 
be  applied  with  more  prudence  in  other  forms  ; 
either  in  one  of  those  already  specified  ; or  as  a 
lotion,  composed  of  eight  grains  of  the  oxide,  and 
the  same  quantity  of  subcarbonate  of  potash,  dis- 
solved in  four  ounces  of  distilled  water ; or  as  an 
ointment,  formed  by  rubbing  together  one  drachm 
of  the  oxide,  and  twelve  drachms  of  spermaceti  oint- 
ment. (See  A.  T.  Thomson’s  Dispensatory,  p.  51.) 

Febure’s  celebrated  remedy  consisted  of  ten 
grains  of  the  white  oxide  of  arsenic,  dissolved  in  a 
pint  of  distilled  water,  to  which  were  then  added 
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an  ounce  of  the  extractum  conii,  three  ounces  of 
the  liquor  plumbi  subacetatis,  and  a drachm  of 
laudanum.  With  this  fluid  the  cancer  was  washed 
every  morning.  Febure  likewise  gave  arsenic 
internally;  and  his  prescription  was  two  grains  of 
the  white  oxide;  a pint  of  distilled  water ; syrup 
of  chicory,  q.  s. ; and  half  an  ounce  of  rhubarb. 
Of  this  mixture,  a table  spoonful  was  given  every 
night  and  morning,  with  half  a drachm  of  the 
syrup  of  poppies.  Each  dose  contained  about 
one-twelfth  of  a grain  of  arsenic  ; but,  in  propor- 
tion as  the  patient  was  able  to  bear  an  increased 
quantity,  the  dose  was  gradually  augmented  to  six 
table  spoonfuls  of  the  solution. 

The  arsenite  of  potash  is  an  excellent  prepar- 
ation for  internal  exhibition.  It  is  the  active  part 
of  the  liquor  arsenicalis,  L.  P.  The  Dublin  Phar- 
macopoeia directs  the  arsenite  of  potash  to  be  made 
as  follows  : — Take  of  white  oxide  of  arsenic,  nitra  te 
of  potassa,  each  an  ounce.  Reduce  them  sepa- 
rately to  powder;  then,  having  mixed  them,  pet 
them  into  a glass  retort,  and  place  it  in  a sand- 
bath,  exposed  to  a gradually  raised  heat,  until  the 
bottom  of  the  retort  becomes  obscurely  red.  The 
vapours,  arising  from  the  retort,  should  be  trans- 
mitted through  distilled  water  by  means  of  a proper 
apparatus,  in  order  that  the  nitrous  acid,  extricated 
by  the  heat,  may  be  disengaged.  Dissolve  the 
residue  in  four  pounds  of  boiling  distilled  water; 
and  after  due  evaporation  set  it  apart,  in  order 
that  crystals  may  form.  This  preparation  has 
long  been  known  under  the  name  of  Macquer’s 
arsenical  neutral  salt.  It  may  be  given  in  the 
following  way  : — R.  Potassse  arseniatis  gr.  ij.  Aq. 
menthae  viridis.  Jiv.  Spir.  vinosi  tenuioris  7;j.  M. 
et  cola.  Dosis  drachmae  duae  ter  quotidie. 

The  following  was  Dr.  Fowler’s  method  of  pre- 
paring arsenic  for  internal  use. — Take  of  the  white 
oxide  of  arsenic,  and  pure  subcarbonate  of  potash, 
each  sixty-four  grains.  Boil  them  gently  in  a 
Florentine  flask,  or  other  glass  vessel,  with  half  a 
pound  of  distilled  water,  until  the  arsenic  is  dis- 
solved. To  this  solution,  when  cold,  add  half  an 
ounce  of  the  compound  spirit  of  lavender,  and  as 
much  water  as  will  make  the  whole  equal  to  a 
pint,  or  fifteen  ounces  and  a half  in  weight.  The 
dose  of  this  solution,  of  which  the  liquor  arseni- 
calis L.  P.  is  an  imitation,  is  as  follows  : — From  two 
years  old  to  four  M.  ij  or  iij  to  v ; from  five  to 
seven,  M.  v to  vij ; from  eight  to  twelve,  M.  vij  to 
x ; from  thirteen  to  eighteen,  M.  x to  xii  ; from 
eighteen  upwards,  M.  xii.  These  doses  may  be 
repeated  every  eight  or  twelve  hours,  the  medicine 
being  diluted  with  thick  gruel,  or  barley-water. 
As  the  preparation  is  decomposed  by  the  infusion 
and  decoction  of  cinchona,  it  should  never  be 
ordered  with  either  of  these  medicines. 

Dupuytren  was  in  the  habit  of  employing  cer- 
tain preparations  of  arsenic,  which  cleaned  the 
diseased  surfaces  without  destroying  them.  One 
of  his  formulae  was  a powder;  the  other  a liquid. 
The  arsenious  acid  constituted  the  basis  of  both. 
The  calomel,  joined  with  it,  he  conceived  might 
have  some  effect ; but  the  arsenic  was  the  essential 
thing.  The  powder  consisted  of  four  parts  of 
arsenious  acid,  or  oxide  of  arsenic,  and  ninety- 
six  of  calomel.  Sometimes  the  proportion  of 
arsenic  was  increased  to  five  or  six  parts  in  the 
1 00.  1 he  liquid  preparation  was  principally  the 

above  powder  mixed  with  gum  arabic,  and  moist- 
ened with  distilled  water,  so  as  to  make  a paste. 


In  the  letter  formula,  however,  Dupuytren  usually 
increased  the  proportion  of  arsenic,  employing  six, 
eight,  ten,  or  twelve  parts  of  arsenic,  with  so 
many  parts  of  calomel  as  made,  with  the  arsenic, 
100.  Dupuytren  employed  this  application  with 
considerable  success  for  the  cure  of  many  phage- 
denic ulcerations  of  the  lips,  and  other  parts  of 
the  face,  approaching  almost  to  cancer  in  respect 
to  obstinacy.  (See  Clinique  Chir.  t.  iv.  p.  471.) 
In  flie  North  London  Hospital,  I employed  Du- 
puytren’s  arsenical  powder  last  year,  in  one  or  two 
instances  of  the  same  kind,  with  complete  success. 
In  lupus,  or  noli-me-tangere,  it  is  a valuable  appli- 
cation. 

It  will  only  be  in  my  power  to  specify  here 
a few  of  the  numerous  surgical  cases  in  which  the 
internal  employmant  of  arsenic  has  been  proposed. 
The  following  are  particularly  worthy  of  attention: 
tetanic  affections  ; cancer  ; lupus;  elephantiasis; 
inert  cases  of  lepra  (see  Bateman’s  Bract.  Sy- 
nopsis of  Cutaneous  Diseases,  p.  33.  ed.3.)  ; various 
unnamed  malignant  ulcers ; certain  forms  or  se- 
quelae of  the  venereal  disease,  or  other  unintelligible 
diseases,  which  cannot  be  subdued  by  mercury  ; 
different  cutaneous  affections,  &c.  A longer  list 
of  diseases,  for  which  a trial  of  arsenic  is  suggested, 
may  be  seen  in  some  papers  published  by  Mr.  Hill. 
( [Edin . Med.  and  Surg.  .Tournt  vols.  v,  vi.) 

Arsenic  was  recommended  by  Dr.  J.  Hunter 
for  the  prevention  of  hydrophobia.  (See  Trans . 
of  a Society  for  the  Improvement  of  Medical  and 
Chir.  Knowledge,  vol.  i.)  Later  trials  of  it,  how- 
ever, do  not  appear  to  entitle  it  to  any  confi- 
dence. Dr.  Marcet  found  it  quite  unavailing, 
though  not  less  than  three  drops  of  Fowler’s  solution 
were  taken  every  other  hour,  in  two  drachms  of 
peppermint,  or  sweetened  water.  (See  Med.  Chir. 
Trans,  vol.  i.  p.  141.  156.)  After  the  symptoms 
of  hydrophobia  have  once  begun,  arsenic  is  de- 
cidedly useless. 

But  although  it  fails  in  hydrophobia,  some  facts 
published  by  Mr.  Ireland,  and  certain  observations 
and  experiments,  detailed  in  Dr.  Russell’s  work  on 
Indian  serpents,  make  it  appear  a truly  valuable 
remedy  for  the  effects  of  the  bites  of  serpents. 
(See  Med.  Chir.  Trans,  vol.  ii.  p.393.) 

In  cases  of  poison  by  arsenious  acid,  or  arsenite 
of  potassa,  practitionersuniversally  agree  respecting 
the  first  indication;  which  is,  to  empty  the  stomach 
as  quickly  as  possible,  with  the  stomach  pump  or  an 
emetic.  In  this  country,  if  the  pump  be  not  at 
hand,  the  common  practice  is  to  exhibit  an  emetic 
of  sulphate  of  zinc,  or  sulphate  of  copper,  which 
(it  is  said)  ought  to  be  preferred  ; first,  because 
it  does  not  require  much  dilution  for  its  action  — 
a circumstance  of  no  small  importance  where  poi- 
sons act  by  being  absorbed  ; and,  secondly,  because 
it  is  extremely  expeditious,  a dose  of  fifteen  or 
twenty  grains  producing  almost  instantaneous  vo- 
miting, without  exciting  that  previous  stage  of 
nausea,  which  so  frequently  characterises  other 
emetics,  and  which  produces  a state  of  the  vascular 
system  highly  favourable  to  the  function  of  absorp- 
tion. (See  Pharmacologia  by  Dr.  Paris,  p.  232, 
vol.i.  ed.5.)  If  the  pump  be  used,  Dr.  A.  T. 
Thomson  is  of  opinion,  that  lime-water  should  be 
used  to  wash  cut  the  stomach.  The  union  of 
lime  and  arsenious  acid  forms  a nearly  insoluble 
salt ; so  that  while  we  are  freeing  the  stomach  from 
its  deleterious  contents,  we  are  also  lessening  the 
virulence  of  any  part  of  it  which  may  remain.  If 
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the  above  emetics  be  given,  lime-water  should  be 
drunk  immediately  after  the  first  act  of  vomiting. 
Oil,  and  also  milk,  may  be  given  ; but  no  diluent 
fluid,  calculated  to  dilute  and  dissolve  the  arsenious 
acid.  Alkaline  solutions  are  objectionable,  be- 
cause the  alkaline  arsenites  are  very  soluble,  and  as 
poisonous  as  arsenic  itself.  (See  Thomson’s  Elements 
of  Therapeutics  and  Materia  Med.  p.  518.  ed.2.) 

On  the  other  hand,  instead  of  the  use  of  violent 
emetics,  like  antimon.  tart,  and  sulphate  of  zinc, 
which,  Orfila  says,  always  increase  the  irritation 
created  by  the  poison,  he  prefers  exciting  vomiting 
by  making  the  patient  drink  large  quantities  of 
warm  water,  milk,  water  containing  sugar  or  honey, 
linseed  tea,  and  other  mucilaginous  fluids,  the  ex- 
periment of  tickling  the  throat  with  a feather,  or 
finger,  not  being  omitted.  After  as  much  of  the 
poison  has  been  discharged  by  vomiting,  as  can  be 
thus  evacuated,  the  stomach  may  be  mechanically 
washed  out  with  the  stomach  pump  ; a plan,  first 
proposed  by  Boerhaave,  and  afterwards  improved 
by  MM.  Dupuytren  and  Renault.  (See  Orfla, 
Toxicologie  Gendrale,  t.  i.  p.  132.  ed.  2.  1818.  See 
also  Mr.  Jukes’s  Obs.  on  this  subject  in  Med.  and 
Phys.  Journ.for  Nov.  1822,  and  June  1823  ; also 
Lancet,  vol.i.)  By  this  means,  the  contents  of 
the  stomach  may  either  be  pumped  out  at  once,  or 
any  fluid  may  be  first  injected,  and  then  drawn  out 
again.  As  arsenic  produces  its  fatal  effects  chiefly 
by  being  absorbed,  an  important  indication,  accord- 
ing to.  this  principle,  is  to  administer  only  such 
liquids  as  are  least  liable  to  dissolve  the  arsenic  in 
the  stomach.  On  this  account  lime-water  has 
been  recommended  as  proper  to  be  drunk  after 
the  stomach  has  been  emptied  by  vomiting.  It  is 
remarked  by  Orfila,  that  lime-water  with  milk 
offers  no  particular  advantage  in  cases  of  poison 
with  the  solid  arsenical  acid ; but,  where  this  acid 
is  fluid,  he  admits  the  great  utility  of  lime-water, 
as,  in  this  circumstance,  an  insoluble  arsenite  of 
lime  is  formed,  the  action  of  which  is  very  weak. 
This  last  observation  is  confirmed  by  experiments 
on  dogs.  ( Toxicologie  Generate,  t.  i.  p.233.  ed.  2.) 

When  inflammation  of  the  abdomen,  and  alarm- 
ing nervous  symptoms  prevail,  the  means  of  relief 
are  leeches,  venesection,  the  warm  bath,  fomenta- 
tions, emollient  clysters,  and  antispasmodic  narcotic 
medicines. 

Success  will  depend,  in  a great  measure,  upon 
the  regimen  observed  during  the  patient’s  conva- 
lescence : he  should  be  chiefly  nourished  with  milk- 
gruel,  cream,  rice,  and  beverages  of  a mucilagi- 
nous nature.  (See  Orfla.  t.  cit.  p.235.) 

In  1834,  the  peroxide,  or  hydrated  tritoxide,  of 
iron  was  discovered,  by  Dr.  Bunsen,  to  be  a power- 
ful antidote,  if  administered  in  time.  (See  J.  G. 

■ Crosse,  in  Prov.  Med.  Trans,  vol.  v.  p.  51. 3 J . Rob-  • 
son,  in  Loud.  Med.  Gaz.  Nov.  5.  1836.) 

ARTERIES.  The  process,  by  which  a divided 
or  punctured  artery  is  healed,  is  particularly  con- 
sidered under  the  word  Hemorrhage  ; while  the 
general  principles,  which  ought  to  be  observed  in 
the  application  of  the  means  for  the  stoppage  of 
bleeding,  may  be  collected  partly  from  the  remarks 
contained  in  that  part  of  the  work,  and  partly  from 
what  is  stated  in  the  articles  Amputation,  Aneu- 
rism, and  Ligature.  As  the  condition  of  a bleed- 
ing patient  admits  of  no  delay,  and  the  preservation 
of  his  life  entirely  depends  upon  proper  measures 
being  immediately  taken,  no  man  ought  to  be  suf- 
fered to  profess  surgery,  who  is  not  competent  to 


ART  241 

the  treatment  of  wounded  arteries,  whether  injured 
by  accident,  or  in  a surgical  operation.  Loss  of 
limb,  or  life  itself,  is  the  too  frequent  consequence 
of  such  ignorance.  Thus,  Langenbeck  recites  the 
case  of  a turf-cutter,  who  let  the  instrument  with 
which  he  worked  fall  against  the  lower  part  of 
his  leg,  whereby  the  posterior  tibial  artery  was 
wounded.  The  blood  gushed  out  profusely,  and 
the  surgeon  who  was  sent  for  applied  a tourniquet 
to  the  popliteal  artery,  and  thus  stopped  the  bleed- 
ing for  a time  ; but,  unfortunately,  the  tourniquet 
was  kept  so  long  on  the  limb,  that  the  foot 
mortified,  and  sloughed  away.  (Bibl.  fur  die 
Chir.  b.  i.  p.231,232.  Gott.  1806.)  From  the 
explanations,  delivered  in  the  article  Hemor- 
rhage, it  will  be  seen,  that,  in  all  bleedings  from 
considerable  arteries,  nothing  is  equal  to  the  liga- 
ture, as  a means  of  preventing  the  further  loss  of 
blood  ; and  it  may  be  laid  down  as  a standing  rule, 
that  each  extremity  of  the  wounded  vessel  should 
be  tied  as  near  as  possible  to  the  wound  in  its 
coats.  As  Mr.  Hodgson  has  remarked,  “ the  ne- 
cessity of  tying  both  ends  of  a wounded  artery 
is  evident  from  the  fact,  that  the  anastomoses  in  all 
parts  of  the  body  are  so  extensive,  as  to  furnish  a 
supply  of  blood,  which  may  pass  through  the 
lower  extremity  of  the  wounded  vessel  in  a suffi- 
cient stream  to  produce  an  alarming,  and,  in  some 
instances,  a fatal  hemorrhage.”  ( On  Diseases  of 
Arteries,  Sfc.  p.469.)  This  correct  observation 
is  followed  by  a case,  in  which  the  bleeding  from 
the  lower  end  of  a divided  brachial  artery  caused 
the  patient’s  death.  Of  course,  the  inference  is, 
that  both  extremities  of  the  vessel  ought  to  have 
been  tied  directly  after  the  receipt  of  the  wound. 
With  regard  to  tying  the  trunk  of  an  artery  ii» 
a part  of  the  limb,  where  it  can  be  exposed  with 
facility,  when  it  is  difficult  to  secure  its  bleeding 
extremities,  as  Mr.  Hodgson  remarks,  the  prac- 
tice “ was  falsely  deduced  from  a knowledge  oJ" 
the  fact,  that  the  ligature  of  an  artery  at  a dis- 
tance from  the  disease  will  effect  the  cure  of  an 
aneurism.  But,  a more  intimate  acquaintance 
with  the  condition  of  a limb  after  such  an  opera- 
tion, and  the  processes  by  which  the,  cure  of  an 
aneurism  is  effected  after  the  modern  operation, 
afford  a complete  illustration  of  the  inefficacy  and 
danger  of  this  mode  of  treating  a wounded  artery  ; 
for  it  is  now  fully  proved,  that,  when  an  artery  is 
tied,  a stream  of  blood  continues  to  pass  through 
it  below  the  ligature.”  (P.  471.)  This  well- 
informed  surgeon  is  aware,  however,  that  instances 
do  occur,  in  which  only  the  upper  end  of  a wounded 
artery  is  tied,  and  yet  the  patient  recovers  without 
hemorrhage  from  the  lower  orifice,  which  is  closed 
by  the  natural  processes. 

In  the  year  1814,  in  Holland,  I took  up  the 
femoral  artery,  in  the  middle  of  the  thigh,  in  a 
ease  where  the  popliteal  artery  had  given  way,  ten 
days  after  the  passage  of  a musket-ball  through 
the  ham.  I employed  only  one  smallish  ligature, 
which  was  applied  with  the  precaution  of  not  de- 
taching the  artery  from  its  natural  connections. 
The  hemorrhage  was  effectually  stopped,  and  the 
wound  healed  in  the  most  favourable  manner. 
Here,  no  doubt,  the  inflammation  in  the  ham  had 
obliterated  the  portion  of  the  artery  immediately 
below  the  point  at  which  it  had  sloughed,  or  ul- 
cerated ; aud  there  might  even  have  been,  from  the 
same  cause,  some  deposition  of  lymph  within  the 
upper  portion  of  the  popliteal  artery,  contributing 
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to  the  success  of  the  operation.  But,  no  doubt, 
it  was  the  diminution  of  the  impulse  of  the  circula- 
tion by  the  ligature  of  the  femoral  artery,  which 
enabled  nature  to  complete  the  obliteration  of  the 
wounded  part  of  the  vessel.  In  1834,  I cut  down 
to  and  tied  the  popliteal  artery  in  the  North  Lon- 
don Hospital,  to  stop  hemorrhage  from  the  poste- 
rior tibial  artery,  which  had  been  wounded  in  a 
boy  who,  in  cleaning  a window,  slipped,  and  thrust 
his  leg  through  a pain  of  glass.  As,  in  conse- 
quence of  the  house-surgeon  having  made  seve- 
ral ineffectual  attempts  to  stop  the  bleeding  by 
ligature  of  the  posterior  tibial,  there  was  an  exten- 
sive ill-conditioned  wound,  I judged  it  better  to  tie 
the  popliteal  artery,  than  to  increase  the  dis- 
turbed state  of  the  parts  lower  down.  The  opera- 
tion, which  was  attended  with  no  difficulty,  suc- 
ceeded completely,  as  the  ligature  of  the  femoral 
artery  has  done  in  the  hands  of  Dupuytren,  Del- 
pech,  and  others,  for  the  stoppage  of  hemorrhage 
from  the  tibial  arteries  in  compound  fractures  of 
the  leg.  Sometimes,  says  Mr.  Hodgson,  when 
hemorrhage  takes  place,  a few  days  after  the 
bleeding  from  a wounded  artery  has  been  stopped 
by  compression,  one  extremity  of  the  vessel  will  be 
pervious,  whilst  the  other  will  have  closed  by 
the  natural  processes.  Cases  have  even  occurred, 
in  which  the  upper  end  of  the  arter}’’  has  been 
closed  by  the  natural  processes,  whilst  those  pro- 
cesses failed  in  effecting  the  obliteration  of  the 
lower  extremity  of  the  vessel,  from  which  a serious 
hemorrhage  took  place.  Hodgson,  Op.  cit.  475.; 
and  Guthrie,  in  New  Med . and  Phys.  Journ . 
vol.  iv.  p.  177.)  Indeed,  in  the  example  in  which 
I took  up  the  femoral  artery  myself,  it  was  impos- 
sible to  say  positively,  whether  the  blood  came  from 
the  part  of  the  popliteal  artery  above,  or  below  the 
slough  in  it,  as  no  incision  was  made  into  the  ham. 

It  is  observed  by  Mr.  Guthrie,  that  the  lower 
end  of  a divided  artery  is  more  prone  to  secondary 
hemorrhage  than  the  upper  ; and  that  when  bleed- 
ing returns,  after  having  been  arrested  for  a period 
of  four  hours,  it  takes  place,  in  all  probability,  from 
the  lower  end.  “ This  (says  he)  may  always  be 
known  by  the  darker  colour  of  the  blood,  and  by 
its  flowing  out  in  a continuous  .stream,  in  the  same 
manner  as  water  rises  from  a faring,  and  not  with 
any  arterial  impulse.”  (See  Guthrie,  On  His.  and 
Inj.  of  Arteries,  p.  248.)  His  observations  lead  him 
to  conclude,  that  the  retraction  and  contraction  of 
the  lower  end  of  a divided  artery,  is  neither  so 
perfect  nor  so  permanent  as  at  the  upper  end ; 
and  thattheinternalcoagulum  (see Hemorrhage) 
is  in  many  instances  altogether  wanting,  or  very 
defective  in  its  formation.  (P.251.) 

In  this  work  Mr.  Guthrie  censures  the  common 
fear  about  cutting  muscular  fibres,  in  operations 
to  secure  wounded  arteries;  and,  in  support  of  his 
own  view,  points  out  the  inconveniences  at- 
tending the  plan  of  taking  up  the  posterior  tibial 
artery,  as  described  by  Mr.  Harrison  (see  Sur- 
gical Anat.  of  the  Arteries,  p.  177.  vol.ii.  ed.  2.) 
Instead  of  this,  he  is  an  advocate  for  dividing  mus- 
cles entirely,  or  the  fibres  of  a muscle,  by  an  ex- 
tensive transverse  incision,  if  likely  to  facilitate  the 
application  of  the  ligature  to  a wounded  artery. 
(P.261.)  This  last  maxim,  however,  is  not  en- 
tirely new,  Desault  having  long  ago  recommended 
cutting  the  sartorius  across  to  get  at  the  femoral 
artery  ; Scarpa,  the  pectoralis  major,  to  get  at  the 
wounded  axillary  artery  ; and  Dupuytren,  the  an- 


terior scalenus,  to  reach  a particular  point  of  the 
subclavian.  (See  Aneurism.)  Mr.  Guthrie  dis- 
approves of  the  directions  given  in  some  of  the 
latest  works  for  the  ligature  of  the  wounded  pos- 
terior tibial  and  axillary  arteries,  and  makes  some 
remarks  on  “ the  manner  of  securing  the  ulnar  ar- 
tery, when  wounded  a little  below  its  origin,  and 
whilst  covered  by  the  pronator  teres,  and  the  su- 
perficial flexors  of  the  fore-arm ; viz.  the  flexor  carpi 
radialis  palmaris  longus,  and  flexor  digitorum  sub- 
limis.  Here,  instead  of  regarding  the  operation  as 
impracticable,  on  account  of  the  intervention  of 
these  muscles,  or  tying  the  brachial  artery,  he  is  an 
advocate  for  making  a clean  incision  down  to  the 
artery,  through  all  the  muscular  fibres  interposed 
between  it  and  the  surface,  avoiding  the  median 
nerve,  which  runs  between  the  two  origins  of  the 
pronator  teres,  and  placing  a ligature  above  and 
below  the  wound  in  the  artery.”  (P.271.)  “ It 
is  necessary  to  be  attentive  to  the  course  of  the  great 
vessels  and  nerves,  but  not  to  the  safety  of  muscu- 
lar fibres,  the  division  of  which  leads  to  no  perma- 
nent injury.”  (P.  319.)  Mr.  Guthrie  also  strongly 
protests  against  Dupuytren’s  practice  of  tying  an 
artery  injured  by  gun-shot,  or  a fractured  bone 
above  the  place  of  injury,  instead  of  exposing  the 
vessel  at  the  wounded  point,  and  applying  a liga- 
ture above  and  below  the  opening  in  it ; a subject 
which  I shall  notice  in  subsequent  articles.  (See 
Fracture  and  Gun-shot  Wounds.) 

The  principle,  respecting  the  application  of  a 
ligature  to  each  end  of  every  large  divided  artery, 
is  to  be  extended  also  to  punctured  arteries,  one 
ligature  being  placed  above,  and  the  other  below 
the  opening  in  the  vessel. 

When  an  artery  is  merely  cut  or  torn,  but  not 
completely  divided,  it  seems  to  Mr.  Guthrie  to  be 
in  the  same  state,  with  regard  to  hemorrhage,  as  if 
it  had  given  way  by  ulceration.  It  can  neither 
retract,  nor  contract;  and,  unless  pressure  be  ac- 
curately applied,  and  maintained,  will  continue  to 
bleed,  until  the  patient  is  destroyed.  “ The  practice 
to  be  pursued  (says  he),  is  to  divide  the  vessel, 
if  it  be  a small  one,  such  as  the  temporal  artery, 
when  it  will  be  enabled  to  retract  and  contract, 
and  the  bleeding  will  soon  cease.  If  an  artery  of 
larger  dimensions  be  wounded,  a ligature  should 
be  applied  above  and  below  the  wound  ; and  the 
vessel  may,  or  may  not,  be  divided  between  them, 
at  the  pleasure  of  the  surgeon.”  (On  Dis.  and 
Inj.  of  Arteries,  p.253.) 

From  some  observations  in  the  article  Aneu- 
rism, it  will  be  seen,  that  when  the  impulse  of 
the  circulation  has  been  lessened  by  the  ligature 
of  the  main  trunk  of  an  artery,  some  distance 
above  the  wound,  the  hemorrhage  from  the  more 
remote  portion  of  the  vessel  may  sometimes  be 
effectually  restrained  by  pressure,  which,  previ- 
ously to  the  stoppage  of  one  great  current  of  blood 
to  the  part,  had  proved  unavailing.  This  fact  is 
worth  remembering  in  cases,  in  which  the  arteries 
of  the  hand  or  foot  are  wounded. 

Mortification  is  observed  to  be  more  frequent 
after  the  ligature  of  an  artery  for  a wound,  than 
for  an  aneurism.  In  wounds  Mr.  Hodgson  very 
correctly,  I think,  refers  the  difference  to  the  fre- 
quent injury  of  the  surrounding  parts,  and  parti- 
cularly of  the  veins  and  nerves,  and  to  the  loss  of 
blood,  and  want  of  quietude,  and  proper  care,  after 
the  accident.  The  principal  anastomosing  vessels 
are  also  sometimes  divided.  (P.  479.) 
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In  the  article  Aneurism,  I noticed  the  questions 
about  the  propriety  and  safety  of  tying  both  caro- 
tids, and  whether  this  could  be  done  without  extra- 
ordinary risk,  when  no  interval  was  left  between 
the  two  operations.  With  respect  to  these  points, 
I find  that  M.  Manec  is  decidedly  of  opinion,,  that 
both  the  common  carotid  arteries  may  be  tied  at 
once  in  the  same  individual,  without  any  marked 
or  lasting  derangement  in  the  functions  of  different 
parts  of  the  head.  He  believes  that  the  numerous 
anastomoses,  which  exist  in  the  interior  of  the  skull, 
between  the  terminating  branches  of  the  vertebral 
arteries  and  those  of  the  internal  carotid,  are  more 
than  sufficient  for  the  ready  conveyance  of  blood 
from  the  former  into  the  latter,  and  for  the 
prevention  of  the  brain  from  being  sensibly 
affected  by  the  obliteration  of  the  two  common 
carotids.  Externally,  the  numerous  communica- 
tions between  the  branches  of  the  external  carotids, 
and  those  of  the  two  subclavian  arteries,  more 
particularly  the  free  anastomosis  of  the  lower 
thyroid  with  the  superior  thyroid  arteries,  and 
those  of  the  ascending  cervical  with  the  occipital 
arteries,  leave  no  doubt  in  M.  Manec’s  mind 
respecting  the  correctness  of  the  opinion  which  he 
has  advanced.  He  has  frequently  tied  both  the 
common  carotids  in  animals,  without  the  slightest 
impairment  of  their  intelligence,  or  of  their  general 
health.  At  the  period  when  he- was  recording  his 
views  of  this  subject,  there  was  in  the  dissecting- 
room  of  the  hospital  a large  strong  healthy  dog,  on 
which  he  had  performed  this  operation  four  years 
previously  ; and  whose  intelligence  continued  per- 
fectly undiminished.  So  fully  convinced  is  M. 
Manec  of  the  safety  with  which  it  may  also  be  prac- 
tised on  the  human  subject,  that  he  wished  to  under- 
take it  on  a young  man  who  had  an  extensive  tu- 
mour of  erectile  tissue  on  the  face,  but  who  would 
not  submit  to  the  proposal.  (See  Manec,  Traite, 
&)C.  de  la  Lig.  des  Arteres,  pi.  iv.) 

Having  explained  in  the  article  Aneurism  the 
plans  adopted  by  some  of  the  most  celebrated 
operators,  in  cutting  down  to  and  tying  many  of 
the  principal  arteries,  I will  now  introduce  some  ad- 
ditional instruction  on  this  very  important  subject. 

Perhaps,  in  no  operation  of  tying  an  artery,  is 
the  exclusion  of  the  vein  and  nerves  of  so  much 
consequence,  as  it  is  in  that  of  applying  a ligature 
to  the  common  carotid  artery.  As  Dupuytren 
remarks,  this  fact  depends  upon  the  importance  of 
the  organs  to  which  the  adjacent  nerves  are  dis- 
tributed, viz.  the  heart,  lungs,  and  stomach.  (See 
Legons  Orales,  §c.  t.  iv.  p.  17.) 

The  right  common  carotid  trunk  is  much  shorter 
than  the  left;  the  former  arising  from  the  brachio- 
cephalic trunk,  the  latter  from  the  arch  of 
the  aorta.  Both  terminate  opposite  the  space 
between  the  os-hyoides  and  upper  edge  of  the 
thyroid  cartilage;  and  behind  each  of  them  are  the 
longus  colli  and  rectus  capitis  anticus  muscles, 
placed  in  front  of  the  cervical  vertebrae.  In  the 
lower  part  of  the  neck,  the  trachea  is  near  their 
inner  side  ; higher  up,  the  thyroid  gland  ; and 
still  higher  up,  the  larynx  and  pharynx.  The 
external  side  of  the  common  carotid  is  in  contact 
with  the  internal  jugular  vein,  which  partly  over- 
laps it ; while,  between  the  two  vessels,  but  rather 
behind  them,  and  enclosed  in  the  same  common 
sheath  with  them,  the  pneumogastric  nerve  de- 
scends. In  the  lower  part  of  the  neck,  the  carotid 
sheath  has  behind  it  the  recurrent  laryngeal  nerve 
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and  the  inferior  thyroid  artery.  The  descending 
branch  of  the  ninth  nerve  commonly  lies  upon  the 
forepart  of  the  sheath,  closely  connected  to  it,  and 
about  the  middle  of  the  neck,  forms  a plexus,  with 
some  filaments  from  the  second  and  third  cervical 
nerves.  At  the  upper  part  of  the  neck,  it  lies  ra- 
ther towards  the  outer  side  of  the  sheath ; at  the 
lower,  on  the  inner  side  of  it.  Mr.  Harrison  has 
often  found  it  within  the  sheath,  behind  the  jugular 
vein.  The  sympathetic  and  cardiac  nerves  are  situ- 
ated between  the  sheath  and  the  rectus  anticus  maj  or 
muscle.  The  common  carotid  artery  is  covered 
below  by  the  skin,  platysma,  and  cervical  fascia, 
and  also  by  the  sterno-mastoid,  sterno-hyoid,  and 
sterno-thyroid  muscles.  Opposite  the  upper  rings 
of  the  trachea,  it  is  crossed  by  the  omohyoideus. 
But,  from  this  point  to  its  bifurcation,  the  vessel  is 
covered  only  by  the  skin,  platysma,  and  fascia. 
The  omohyoideus,  as  it  proceeds  from  the  shoulder 
behind  the  sterno-mastoid  muscle,  divides  the 
artery  into  an  upper  and  lower  portion,  and  the 
side  of  the  neck  into  two  triangular  spaces.  In 
the  lower  triangle,  bounded  by  the  trachea,  cla- 
vicle, and  omohyoideus  itself,  the  common  carotid 
is  concealed  by  the  sternal  origin  of  the  mastoid 
muscle,  and  lies  deeply.  But,  in  the  upper 
triangle,  bounded  externally  by  the  margin  of  the 
sterno-mastoid  muscle,  above  by  a transverse 
line,  denoting  the  uppermost  extent  of  this  space 
below  the  os  hyoicles,  and  below  by  the  omo- 
hyoideus, the  vessel  is  much  more  superficial. 
Here,  however,  a plexus  of  veins  often  lies  di- 
rectly in  front  of  the  carotid  sheath.  (See  Vel- 
peau, Nouv.  Elem.  de  Med.  Oper.  t.  i.  p.  234,  ; 
Quain’s  Anatomy,  ed.  2.  p.  437. ; Harrison’s  Anat. 
of  Arteries,  vol.i.  p.  19.  ed.  2.;  Manec,  Traite  de 
la  Lig.  des  Arteres,  No.  i.  pi.  iv.)  A chain  of  ab- 
sorbent glands  lie  near  the  carotid  sheath,  princi- 
pally on  its  external  side,  and  are  partly  concealed 
by  the  sterno-mastoid  muscle,  and  covered  by  the 
cervical  fascia.  In  young  subjects,  they  are  large 
and  numerous  ; “ they  are  frequently  enlarged 
and  indurated  by  chronic  inflammation  ; the  mus- 
cles and  fascia  press  them  closely  to  the  vessels ; 
they  become  fixed,  and  have  a pulsation  com- 
municated to  them,  so  as  to  resemble  aneurism.” 
( Harrison , Op.  vol.  cit.  p.  21.) 

The  operation  of  tying  the  common  carotid  is 
sometimes  performed  while  the  patient  is  in  the  sit- 
ting posture ; but,  on  account  of  the  chance  of  his 
becoming  faint,  I consider  the  recumbent  position 
best,  with  the  chest  somewhat  raised,  the  neck 
moderately  extended,  and  the  chin  turned  towards 
the  opposite  side.  If  the  artery  is  to  be  tied  below 
the  omohyoideus,  the  front  edge  of  the  sterno- 
mastoid  muscle  is  to  be  first  felt  for,  and  an  in- 
cision, three  inches  long,  made  in  the  direction  of 
it,  commencing  opposite  the  cricoid  cartilage,  and 
directed  towards  the  sterno-clavicular  articulation, 
a little  above  which  it  is  to  terminate.  On  the  other 
hand,  when  the  artery  is  to  be  taken  up  above  the 
omohyoideus,  the  incision  through  the  skin  should 
begin  higher  up,  and  not  be  continued  so  low 
down.  The  second  stroke  of  the  knife  divides  the 
platysma  myoides  and  cervical  fascia,  so  as  to 
bring  into  view  the  fibres  of  the  sterno-mastoid 
muscle.  Unless  this  last  incision  be  made  over 
the  latter  muscle,  it  is  best  to  pinch  up  a portion 
of  the  cervical  fascia  with  the  forceps,  and  cut  it 
across,  so  as  to  make  a small  opening  in  it  for  the 
introduction  of  a director,  on  which  it  is  to  be  slit 
R 2 
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up.  (See  Quain’s  Anatomy,  p.  450.  ed.  2.)  An  as- 
sistant now  draws  the  inner  margin  of  the  wound, 
and  the  sterno-thyroid  and  sterno-hyoid  muscles, 
towards  the  median  line,  while  the  surgeon  himself 
draws  the  external  margin  of  the  wound,  and  the 
sterno-mastoid  muscle,  outward.  For  this  purpose, 
blunt  hooks  are  sometimes  preferred,  as  not  con- 
cealing the  parts  so  much  as  the  fingers. 

The  omohyoideus  is  now  seen  running  across  the 
wound  in  the  form  of  a red  cord,  and  above  and 
below  it  are  the  vein  and  artery,  enclosed  in  their 
common  sheath. 

This  sheath  should  be  opened  over  the  artery, 
and  not  over  the  vein,  with  the  aid  of  a pair  of  for- 
ceps and  a director.  If  the  j ugular  vein  swell  up  so 
much  as  to  conceal  the  parts,  pressure  is  to  be  made 
on  it  at  the  upper  angle  of  the  wound.  (See  Vel- 
peau, Nouv.  Elem.  fyc.  t.  i.  p.  241.)  Then  an 
eye-probe,  or  aneurism-needle,  is  to  be  conveyed 
between  the  vein  and  artery,  and  under  the  poste- 
rior surface  of  the  latter,  without  meddling  with  the 
pneumogastric  nerve,  the  great  sympathetic,  or 
any  of  their  branches. 

It  seems  to  M.  Velpeau,  that  if  the  surgeon  were 
to  cut  at  first  to  the  inner  side  of  the  mastoid 
muscle,  there  would  be  some  risk  of  mistaking  the 
sterno-hyoideus  for  it,  and  getting  wrong.  lie 
thinks  it  better,  therefore,  to  cut  down  upon  the 
surface  of  the  sterno-mastoid  muscle,  a few  lines 
from  its  anterior  margin.  As  the  coats  of  the  vein 
are  very  thin  and  easily  torn,  the  knife  is  never  to 
be  applied  near  it. 

If  the  sheath  were  not  duly  opened,  the  pneu- 
mogastric nerve,  situated  within  its  posterior  layers, 
between  the  carotid  and  jugular  vein,  would  cer- 
tainly be  tied,  and  the  cardiac  nerves  and  descen- 
dens  noni  be  in  danger  of  suffering  the  same  fate. 

The  ligature  of  the  common  carotid  above  the 
omohyoideus  is  rendered  easier  by  the  more 
superficial  situation  of  the  vessel,  which  is  merely 
covered  by  the  skin,  platysma,  and  the  cervical 
fascia.  The  incision  is  to  commence  a little 
below  the  angle  of  the  jaw,  and  be  continued 
down  to  the  extent  of  about  three  inches  in  the 
upper  triangle  of  the  neck,  that  is,  in  the  interspace 
between  the  sterno-mastoid  muscle  and  the  larynx. 
The  skin  and  platysma  having  been  divided,  the 
cervical  fascia  is  to  be  pinched  up  with  a pair  of 
forceps,  and  an  opening  made  in  it  by  cutting  it 
across.  Then  a director  is  to  be  introduced,  and 
the  operation  finished  according  to  the  directions 
already  given,  as  applicable  to  that  below  the 
omohyoideus. 

In  the  operation  of  applying  a ligature  to  the 
subclavian  artery,  on  the  outside  of  the  scalenus 
anticus,  the  patient  is  to  lie  on  his  back,  with  his 
shoulders  somewhat  raised.  The  head  and  neck 
are  to  be  turned  towards  the  sound  side,  while  an 
assistant  depresses  the  shoulder,  and  raises  the  arm 
from  the  side.  The  first  incision  is  to  be  made 
transversely,  an  inch  above  the  clavicle,  as  Vel- 
peau prefers,  or  near,  or  even  upon,  as  many  other 
surgeons  prefer,  from  the  outer  edge  of  the  sterno- 
mastoid  muscle  to  the  front  edge  of  the  trapezius. 
After  the  integuments  have  been  cut,  the  platysma 
myoides  is  to  be  divided.  The  external  jugular 
vein  itself  may  generally  be  drawn  aside  with  a 
blunt  hook ; but,  if  this  cannot  be  readily  done, 
a double  ligature  must  be  put  under  the  vein,  and 
tied,  after  which  it  is  to  be  cut  through  in  the 
interspace.  Then  the  cervical  fascia  is  soon  ex- 


posed, which  is  to  be  cautiously  opened,  by 
pinching  a piece  of  it  up  with  the  forceps,  and 
making  a small  opening,  which  is  to  be  enlarged 
with  the  aid  of  a director.  The  edge  of  the  sca- 
lenus anticus  can  then  be  immediately  felt  under 
and  within  the  sterno-mastoid  muscle.  After 
having  lacerated  or  separated  the  cellular  tissue, 
absorbent  glands,  &c.,  in  the  bottom  of  the 
wound  with  a probe,  or  a director,  the  finger  is  con- 
veyed towards  the  insertion  of  the  scalenus,  where 
the  tubercle  of  the  first  rib  will  be  felt;  a little 
behind  and  on  the  outside  of  which  the  artery  is 
always  situated. 

When  once  the  artery  is  found,  it  is  not  neces- 
sary to  bring  it  into  view  ; for  the  nail  being  ap- 
plied to  its  posterior  and  external  side,  serves  as  a 
guide  for  the  bent  eye-probe  or  aneurism-needle, 
the  point  of  which  is  to  be  passed  from  before 
backwards,  and  a little  from  without  inwards, 
the  surgeon  keeping  his  finger  over  the  artery,  be- 
tween it  and  the  lowermost  nerve  of  the  brachial 
plexus,  so  as  to  steady  the  vessel.  (See  Velpeau , 
Nouv.  Eltm.  &;c.  t.  i.  p.229.) 

With  reference  to  the  ligature  of  the  external 
iliac  artery,  I have  but  little  to  add  to  the  account 
given  of  this  subject  in  the  article  Aneurism. 
From  the  sacro-iliac  symphysis,  where  the  com- 
mon iliac  artery  bifurcates,  down  to  the  crural 
arch,  the  external  iliac  artery  describes  a gentle 
curve,  which  is  more  marked  in  the  female  than 
the  male  subject,  and  the  convexity  of  which  is 
turned  outwards  and  backwards.  The  artery  de- 
scends along  the  inner  margin  of  the  psoas  muscle, 
to  which  it  is  connected  by  a thin  membrane,  derived 
from  the  iliac  fascia,  situated  behind  the  artery. 
Although  the  production  from  the  iliac  fascia  is  so 
thin  that  the  artery  and  vein  can  be  seen  through 
it,  yet  it  is  sufficiently  strong  to  prevent  them  from 
being  displaced  or  separated.  (See  Harrison’s 
Surgical  Anat.  of  the  Arteries,  vol.  ii.  p.  117.) 
The  vein  lies  to  the  inner  side  of  the  artery,  and 
at  first  rather  behind  it ; but,  near  Poupart’s  liga- 
ment, it  is  on  the  same  plane  as  the  artery,  resting 
upon  the  os  pubis,  and  upon  a few  fibres  of  the  psoas 
and  pectinajus  muscles.  The  anterior  crural  nerve 
is  on  the  iliac  side  of  the  artery,  but  on  a plane 
posterior  to  it,  and  separated  from  it  by  the  psoas, 
between  which  and  the  iliacus  internus  the  nerve 
covered  by  the  iliac  fascia  is  imbedded.  “Two  or 
three  small  branches  from  this  nerve,  and  from 
the  lumbar  plexus,  are  connected  to  the  artery, 
and  descend  along  its  external  side.  These 
branches  are  distributed  to  the  spermatic  cord  and 
to  the  integuments  of  the  groin.”  (See  Harrison, 
Op.  cit.)  The  ureter,  in  its  descent  behind  the 
peritoneum,  crosses  over  the  anterior  surface  of 
the  external  iliac  artery,  and  so  does  the  vas  de- 
ferens. As  for  the  peritoneum,  it  is  connected  to  the 
external  iliac  artery  merely  by  loose  cellular  tissue, 
and  below  quits  the  vessel  entirely  to  be  reflected 
over  the  posterior  surface  of  the  parietes  of  the  ab- 
domen. The  only  branches  of  importance,  which 
the  external  iliac  artery  gives  off,  are  the  circum- 
flexa  ilii  and  the  epigastric,  which  usually  arise 
opposite  the  ilio-pectineal  line,  though  sometimes  a 
quarter  or  half  an  inch  above,  or  below  this  point. 
The  absorbent  glands,  which  lie  in  the  course 
of  the  external  iliac  artery,  being  sometimes  en- 
larged, excite  a suspicion  of  diseases  which  do  not 
exist.  On  the  right  side,  the  coecum,  and,  on  the 
left,  the  sigmoid  flexure  of  the  colon,  are  the  only 
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viscera,  interposed  between  the  external  iliac  ar- 
tery and  the  parietes  of  the  abdomen.  As  MM. 
Bogros  and  Velpeau  have  noticed,  nothing  is 
easier,  in  a thin  person,  whose  abdominal  muscles 
are  relaxed,  than  to  make  effectual  pressure  on 
this  artery.  M.  Velpeau  had  an  opportunity  of 
ascertaining  the  truth  of  this  observation  in  a young 
man,  who  met  with  an  accidental  wound  of  the 
artery  above  the  origin  of  the  epigastric,  re- 
quiring the  injured  vessel  to  be  tied  without  delay. 
(See  Velpeau,  Nouv.  Elem.  de  Med.  Oper.  t.i. 
p.  172.) 

In  Abernethy’s  method  of  tying  the  external  iliac 
artery,  an  incision  is  made,  about  three  inches  and 
a half  in  length,  in  the  direction  of  the  artery , down 
to  Poupart’s  ligament.  The  aponeurosis  of  the  ex- 
ternal oblique  muscle  being  thus  exposed,  is  to 
have  an  opening  cautiously  made  in  it ; and,  a 
director  being  now  introduced,  the  aperture  is 
enlarged  in  the  direction,  and  to  the  same  extent, 
as  the  wound  in  the  integuments.  “ The  internal 
oblique  and  transverse  muscles,  which  are  closely 
connected  with  each  other,  are  to  be  carefully 
cut  into  the  lower  part,  so  as  to  allow  a di- 
rector, or  the  point  of  a finger,  to  be  introduced 
below  them,  when  they  also  are  to  be  divided,  the 
finger  separating  them  from  the  fascia  tranvsersalis 
and  peritoneum.  The  fascia  transversalis, running 
from  Poupart’s  ligament,  to  the  peritoneum, is  now 
to  be  torn  through  with  the  nail,  immediately  over 
the  pulsating  artery,  and  the  peritoneum  is  to  be 
separated  by  the  finger,  and  pushed  upwards  until 
sufficient  room  is  obtained  ; which,  in  this,  as  well 
as  in  all  other  operations  on  the  iliac  arteries,  is 
sometimes  difficult,  on  account  of  the  protrusion 
of  the  intestines,  covered  by  the  peritoneum,  when 
the  patient  is  not  sufficiently  tranquil.  The  artery 
is  yet  at  some  depth,  and  covered  by  a dense 
cellular  membrane,  connecting  it  to  the  vein  on 
its  inside,  and  which  must  be  torn  through  with 
the  nail.  The  aneurism-needle  should  be  passed 
between  the  vein  and  the  artery,  and  the  point 
made  to  appear  on  the  outside  of  the  artery.”  (See 
Guthrie,  On  Dis.  &; c.  of  Arteries,  p.  373.)  This 
description,  with  the  observations  in  the  article 
Aneurism,  will  suffice  to  render  Abernethy’s  plan 
very  intelligible. 

To  the  account  of  Sir  Astley  Cooper’s  method 
of  taking  up  the  external  iliac  artery,  given  in  that 
part  of  the  Dictionary,  I have  nothing  to  add. 

In  the  article  Aneurism,  a description  is  given 
of  the  operation  of  tying  the  femoral  artery  in  the 
upper  third  of  its  course.  If  it  were  indispensable 
to  apply  a ligature  to  it  in  the  groin,  or  just  below 
the  crural  arch,  the  surgeon  should  remember,  that 
here  the  situation  of  the  artery  corresponds  to  the 
mid  point  between  the  anterior  superior  spinous 
process  of  the  ilium  and  the  tuberosity  of  the  os 
pubis;  though,  in  women,  in  whom  the  pelvis  is 
wider,  the  artery  is  rather  nearer  the  pubes.  The 
vessel  may  also  be  readily  felt  as  it  is  passing  over 
the  os  pubis,  being  only  covered  by  the  integu- 
ments, superficial  fascia,  some  lymphatic  glands, 
and  the  fascia  lata.  Immediately  below  Poupart’s 
ligament,  the  femoral  vein  lies  on  the  pubic  side  of 
the  artery.  The  anterior  crural  nerve  lies  about 
half  an  inch  away  from  the  iliac  side  of  the  artery, 
imbedded  between  the  iliac  and  psoas  muscles. 
( See  Harrison’s  Surg.  Anat.  of  Art.  vol.  ii.  p.  136.) 
Here  the  sartorius  is  completely  to  the  outer  side 
of  the  artery,  not  interfering  in  any  way  with  its 
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exposure,  nor  serving  as  a direct  guide  to  it,  as  i t 
does  in  the  middle  third  of  the  thigh.  In  the 
operation,  the  limb  should  be  extended  and  rotated 
outwards;  an  incision  made,  beginning  about  an 
inch  above  Poupart’s  ligament,  and  extended 
downwards  in  the  direction  of  the  artery,  to  the 
distance  of  two  inches  below  this  ligament.  The 
layers  of  the  superficial  fascia  are  then  to  be 
divided  to  the  same  extent ; and  any  lymphatic 
gland  in  the  way  pushed  to  one  side,  or,  if  enlarged 
and  diseased,  removed.  The  fascia  lata  is  next  to 
be  divided,  and  the  sheath  of  the  femoral  vessels 
pinched  up  with  a pair  of  forceps,  and  cautiously 
opened.  Lastly,  the  aneurism-needle,  or  eye- 
probe,  used  for  the  conveyance  of  the  ligature 
under  the  artery,  is  to  be  introduced  on  the  pubic 
side  of  this  vessel,  between  it  and  the  vein,  so  as  to 
leave  the  latter  completely  safe.  As  in  some  in- 
dividuals the  origin  of  the  profunda  is  unusually 
high  up,  and  of  nearly  the  same  size  as  the  femoral, 
one  of  them  might  be  mistaken  for  the  other.  The 
profunda,  however,  is  the  more  external  of  the  two. 
The  effect  of  pressure  on  each,  in  checking  the 
hemorrhage,  or  the  pulsation  of  an  aneurism,  will 
also  be  a guide  to  the  operator.  (See  Harrison, 
Op.  vol.  cit.  p.  160.)  Sometimes  a double  femoral 
artery  has  been  met  with. 

The  direction,  given  by  M.  Malgaigne,  to  place 
the  ligature  as  closely  as  possible  above  the  origin 
of  the  profunda  (Man.  deMed.  Oper.  p.  188.),  if 
adopted,  would  be  very  likely  to  be  followed  by 
secondary  hemorrhage,  for  reasons  elsewhere  ex- 
plained. (See  Hemorrhage.) 

The  operation  of  tying  the  femoral  artery  in  the 
middle  third  of  the  thigh,  not  having  been  fully 
described  in  the  article  Aneurism,  1 annex  the 
following  particulars  : — -This  artery,  in  its  course 
from  the  crural  arch  to  the  lower  third  of  the 
thigh,  runs  in  the  direction  of  a line,  which,  drawn 
from  the  centre  of  Poupart’s  ligament,  descends 
obliquely  inwards  round  the  limb  to  the  middle 
of  the  popliteal  space.  This  description  is  nearly 
correct;  but,  as  Dr.  Quain  observes,  as  this  line 
runs  along  the  inner  surface  of  the  thigh,  its  course 
is  more  oblique  than  that  of  the  vessel,  which 
is  placed  much  nearer  the  shaft  of  the  femur. 
(Elem.  of  Anat.  p.  505.  ed.2.)  In  the  middle 
third  of  the  thigh,  the  femoral  artery  is  more  deeply 
placed  than  in  the  upper,  because,  in  addition  to 
the  integuments, superficial  faseia,  and  fascia  lata, 
it  has  the  sartorious  lying  over  it,  beneath  which 
there  is  also  another  fascia  extended  over  it,  from 
the  adductor  muscle  to  the  vastus  internus.  This 
fascia,  though  thin  above,  becomes  very  dense 
where  the  artery  approaches  the  opening  in  the 
adductor  magnus.  In  the  groin,  the  femoral  vein 
lies  close  to  the  inner  side  of  the  artery , but,  as  it 
descends,  it  gets  more  under  the  latter  vessel,  and, 
in  the  popliteal  space,  it  is  situated  quite  to  the 
outer  side  of  it. 

An  incision,  three  inches  in  length, is  to  be  made 
along  the  inner  edge  of  the  sartorius,  which  is  the 
common  rule,  and  perhaps  better  than  Lisfranc’s 
modification,  which  consists  in  making  an  incision 
of  this  length  in  the  mid  space  between  the  gracilis 
and  sartorius;  for,  by  exposing  the  fibres  of  the 
latter  muscle,  their  very  course  affords  useful  in- 
struction to  the  surgeon ; for  he  then  knows  immedi- 
ately where  he  is,  and  what  ought  to  be  done. 
The  integuments  and  superficial  fascia  having  been 
divided,  and  the  fascia  lata  to  the  same  extent,  tho 
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inner  edge  of  the  sartorius  is  expose.  This  is  to 
be  gently  raised,  and  drawn  outwards.  The  fascia, 
extending  from  the  vastus  internus  to  the  adductor, 
and  covering  the  artery,  is  brought  into  view,  and 
with  the  aid  of  a pair  of  forceps,  and  a director,  it  is 
to  be  cautiously  opened,  by  which  means  thesheath 
of  the  femoral  vessels  will  be  exposed.  Here  the 
great  saphasnal  nerve  lies  within  the  sheath,  on  the 
anterior  and  external  side  of  the  artery,  and  the 
rule  is  not  to  include  it  in  the  ligature.  Lastly, 
the  aneurism-needle  is  to  be  conveyed  under  the 
artery,  between  it  and  the  vein.  In  making  the 
incision  through  the  integuments,  the  great  saphse- 
nal  vein  should  be  avoided,  by  not  directing  the 
knife  too  obliquely  downwards  and  backwards. 

In  addition  to  what  has  been  stated  in  the 
article  Aneurism,  respecting  the  ligature  of  the 
brachial  artery,  I may  observe,  that  the  course  of 
this  vessel  corresponds  to  an  oblique  line,  drawn 
from  the  armpit  to  the  middle  of  the  bend  of  the 
elbow.  The  median  nerve,  which  above  runs 
along  its  radial  margin,  soon  gets  in  front  of  it, 
and,  crossing  it  very  obliquely,  passes  quite  to  its 
ulnar  side  below.  Two  satellite  veins  usually  ac- 
company the  artery,  and  even  sometimes  cover  it, 
and  thus  separate  it  from  the  median  nerve.  The 
ulnar  and  internal  cutaneous  nerves,  which  lie 
near  it  above,  separate  further  and  further  from 
it  as  they  descend,  in  order  to  reach  the  inner  part 
of  the  forearm.  The  artery,  lying  at  first  near  the 
humerus,  between  the  coraco-brachialis  and  the 
tendon  of  the  latissimus  dorsi,  afterwards  passes 
over  the  insertion  of  the  coraco-brachialis,  and 
gets  upon  the  brachialis  anticus,  a little  behind 
the  inner  margin  of  the  biceps,  which  last  muscles 
it  accompanies  to  its  termination.  In  the  supine 
state  of  the  hand,  the  brachial  artery  is  less  covered 
by  the  biceps ; and  hence,  in  the  operation  of 
taking  it  up,  this  position  is  advantageous.  (See 
Manec.  Man.  de  Med . Opdr.  p.  166.)  In  thin  sub- 
jects, the  fascia  is  almost  contiguous  to  it,  and  sends 
off  a duplicature  to  include  the  artery,  its  two 
accompanying  veins,  and  the  median  nerve,  all 
which  form,  as  it  were,  one  common  fasciculus. 

The  whole  is  covered  by  the  common  integu- 
ments, and,  in  the  lower  third  of  the  arm,  by  the 
trunk  of  the  basilic  vein.  The  anomalies  of  the 
brachial  artery  are  very  frequent.  Velpeau,  and 
most  other  surgeons,  have  seen  it  divide  near  the 
axilla,  and  at  nearly  every  other  point  between 
this  and  the  elbow.  In  one  subject,  Velpeau 
found  its  bifurcation  take  place  two  inches  above 
the  trochlea  of  the  humerus,  to  form  the  ulnar 
and  posterior  interosseous.  In  another,  the  latter 
was  completely  independent  of  both  the  ulnar  and 
the  radial.  Sometimes  the  two  trunks,  produced 
by  the  bifurcation,  pass  down  to  the  fore-arm  pa- 
rallel to  one  another  ; in  other  instances,  they  cross 
once,  or  several  times ; and  it  is  not  uncommon  to 
find  one  piercing  the  fascia,  so  as  to  get  immedi- 
ately under  the  skin,  while  the  other,  which  then 
gives  off  the  radial  and  the  interosseous,  retains  its 
ordinary  relations.  (See  Velpeazi,  Nouv.  Elem.  de 
Med.  Oper.  t.  i.  p.  210.) 

In  the  operation  of  placing  a ligature  on  the 
brachial  artery  at  the  bend  of  the  elbow,  the  surgeon 
should  remember,  that  the  course  of  the  vessel 
here  corresponds  to  a line  drawn  obliquely  in- 
wards and  upwards,  from  the  middle  of  the  front 
of  the  elbow,  to  the  inner  border  of  the  biceps. 
Its  course  is  also  denoted  by  the  median  basilic 


vein,  which  passes  under  the  skin,  almost  in  the 
same  line  as  the  artery.  An  incision,  between  two 
and  three  inches  in  length,  is  to  be  made  through 
the  skin,  on  the  inner  side  of  this  vein,  which  is  to 
be  carefully  drawn  out  of  the  way.  Then,  with 
the  aid  of  a director,  the  fascia,  and  the  fibrous 
production  given  off  from  the  tendon  of  the  biceps, 
are  to  be  divided  ; which  having  been  accom- 
plished, the  artery  will  present  itself,  bounded  on 
the  right  and  left  by  its  two  venae  sodales,  the  me- 
dian nerve  lying  three  or  four  lines  from  its  inner 
border.  To  facilitate  the  passage  of  the  aneurism- 
needle  or  director  under  the  artery,  the  elbow  is 
to  be  a little  bent,  and  the  instrument  passed  from 
within  outwards  under  the  vessel.  (See  Manec, 
Op.  cit.  p.  166.)  If  the  operation  were  performed 
somewhat  higher,  the  surgeon  must  remember, 
that  two  or  three  inches  above  the  trochlea  of  the 
humerus,  the  median  nerve  would  begin  to  be  in 
front  of  the  artery. 

In  the  upper  part  of  the  arm,  the  brachial  artery 
lies  at  the  inner  border  of  the  coraco-brachialis, 
and  has  the  median  nerve  at  first  external  to  it,  and 
then  in  front  of  it.  Below  the  insertion  of  the  co- 
raco-brachialis, it  is  situated  at  the  inner  edge  of  the 
biceps.  Four  circumstances  are  enumerated  as 
guides  for  the  external  incision  : — l.The  inner  edge 
of  the  coraco-brachialis  above,  and  that  of  the  bi- 
ceps below.  2.  A line  drawn  from  the  middle 
of  the  axilla  to  the  middle  of  the  bend  of  the 
elbow.  3.  Placing  the  fingerson  the  median  nerve, 
and  cutting  on  its  inner  side.  ( Lisfranc .)  4.  The 

pulsations  of  the  artery.  The  knife  is  carried  in 
the  direction  of  the  artery  from  above  downwards 
in  the  right  arm,  and  from  below  upwards  in  the 
left,  and  an  incision  made  in  the  integuments,  about 
three  inches  long. 

With  the  forefinger  the  surgeon  next  endea- 
vours to  feel  the  median  nerve,  which  presents  itself 
as  a round  very  hard  cord;  and  to  distinguish 
the  artery  by  its  pulsations.  He  then  divides,  with 
the  aid  of  a director,  one  after  the  other,  the 
fascia,  and  the  sheath  given  off  by  it  to  the  median 
nerve ; and  breaking,  with  the  end  of  a probe  or 
director,  the  fibro-cellular  covering  of  the  vessels, 
separates  the  artery  from  the  veins,  and  puts  a 
ligature  under  it.  Except  when  anomalies  occur, 
the  operation  is  simple.  M.  Velpeau  has  only 
once  seen  the  median  nerve  under  the  artery.  In 
all  ordinary  cases,  it  is  the  first  cord  met  with  be- 
hind the  inner  margin  of  the  biceps.  (See  Vel- 
peau, Nouv.  Elem.  fyc.  t.  i.  p.  211.) 

As  some  very  celebrated  surgeons  have  made 
the  serious  mistake  of  tying  the  median  nerve  for 
the  brachial  artery,  I advise  the  practitioner  never 
to  tighten  the  ligature,  until  he  has  tried  the  effect 
of  pressure  on  what  he  supposes  to  be  the  artery. 

In  order  not  to  mistake  the  ulnar  for  the  me- 
dian nerve,  and  to  be  led  to  seek  for  the  artery 
where  it  will  not  be  found,  it  is  an  excellent  rule 
to  proceed  in  the  operation  from  the  anterior  to 
the  posterior  part  of  the  arm.  (See  Manec.  Man. 
de  Bled.  Oper.  p.  167.) 

Ligature  of  the  Radial  Artery  behind  the  Carpus. 
— If  the  thumb  be  forcibly  extended,  the  tendons  of 
its  great  abductor  and  long  extensor  will  be  made 
very  prominent  behind.  In  the  depression  between 
them,  the  pulsations  of  the  radial  artery  can  be 
felt.  The  thumb  being  drawn  away  from  the 
forefinger,  an  incision,  an  inch  and  a half  in  length, 
is  to  be  made  in  the  direction  of  the  foregoing 
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tendons,  first  through  the  skin,  and  then  through 
the  fascia.  The  artery  is  then  to  be  separated  from 
some  veins  and  nervous  filaments,  with  a probe  or 
director.  (See  Manec.  Op,  cit.  p.  163.) 

After  the  radial  artery  leaves  the  fore  part  of 
the  wrist,  it  may  be  taken  up  by  making  an  inci- 
sion “ on  the  outside  of  the  insertion  of  the  extensor 
primi  internodii  pollicis,  and  the  inside  of  the  ex- 
tensor tertii  internodii  pollicis.  Betwixt  these 
tendons,  the  artery  lies  very  deep,  and  over  it  is 
the  extreme  branch  of  the  muscular  spiral  nerve. 
We  find  the  artery  going  close  to  the  notch,  be- 
twixt the  os  scaphoides  and  trapezium.”  (Si?-  C. 
Bell,  Op.  Surgery,  vol.ii.  p.373.) 

Ligature  of  the  Radial  Artery  in  the  Lower  Third 
of  the  Forearm.  — Here  the  artery  can  readily  be 
felt,  being  only  covered  by  the  fascia  and  the 
skin.  On  each  side  of  it  is  a vein  ; but  the  radial 
nerve  is  considerably  to  the  outer  side  of  it,  having 
passed  under  the  supinator  radii  longus,  a little  be- 
low the  middle  of  the  forearm.  An  incision,  two 
inches  and  a half  long,  is  to  be  made  a little  way 
from  the  radial  margin  of  the  flexor  carpi  radialis, 
between  this  and  the  supinator  longus.  The  fascia 
is  to  be  opened,  and  the  ligature  passed  from  within 
outwards,  or  from  without  inwards,  as  the  surgeon 
may  choose,  as  it  is  a matter  of  indifference,  the 
nerve  being  out  of  danger. 

Ligature  of  the  Radial  Artery  in  the  Upper 
Third  of  the  Forearm  . — Here  the  artery  runs  in 
the  space  which  separates  the  supinator  radii  lon- 
gus from  the  pronator  teres  and  palmaris  longus, 
covered  by  the  internal  border  of  the  first  of  these 
muscles,  and  of  course  by  the  fascia  and  the 
skin.  Is  is  always  accompanied  by  two  veins, 
and  has  the  radial  nerve  at  its  outer  side.  Its 
course  is  accurately  indicated  by  a line,  drawn 
from  the  middle  of  the  bend  of  the  elbow  to  the 
mid  point  between  the  styloid  process  of  the  radius 
and  the  tendon  of  the  palmaris  longus. 

In  the  direction  of  this  line,  M.  Roux  makes  an 
incision,  about  two  inches  and  a half  in  length, 
commencing  a little  below  the  elbow.  If  the  me- 
dian vein  is  met  with,  it  is  pushed  aside.  The 
fascia  is  then  slit  up  with  a director,  and  the  bor- 
der of  the  long  supinator  drawn  outwards,  without 
dividing  it.  The  artery  having  been  brought  into 
view,  the  aneurism-needle,  or  eye-probe,  is  passed 
under  it  from  without  inwards,  on  account  of  the 
nerve.  (See  Manec.  Man.  de  Med.  Oper.  p.  164.) 

Others  adopt  the  following  plan  : — A finger  is  to 
be  put  on  the  insertion  of  the  tendon  of  the  biceps. 
A little  below  this  insertion,  an  incision,  about  two 
inches  and  a half  in  length,  is  to  be  made  in  the 
integuments,  in  the  oblique  direction,  denoted  by 
the  inner  edge  of  the  supinator  radii  longus.  The 
subjacent  fascia  is  then  to  be  divided,  and  the  inner 
edge  of  the  supinator  muscle  drawn  a little  from 
the  outer  side  of  the  arm  : in  the  space  between 
that  muscle  and  the  flexor  carpi  radialis,  the  radial 
artery  immediately  presents  itself,  passing  over  the 
tendon  of  the  pronator  radii  teres,  and  the  flexor 
longus  pollicis.  Afterwards  it  runs  down  between 
the  latter-named  tendon  and  the  flexor  carpi  ra- 
dialis. (See  Camper’s  Demons.  Anat.  Pathol,  lib.  i. 
tab.  1 . fig.  2.) 

Ligature  of  the  Ulnar  Artery  at  the  Wrist. — 
Here  the  artery  passes  on  the  radial  side  of  the 
pisiform  bone,  with  the  ulnar  nerve  on  its  outer 
side,  and  a vein  on  each  side  of  it.  In  this  place 
an  incision,  two  inches  long,  is  to  be  made  through 
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the  skin,  cellular  tissue,  and  palmar  fascia,  one  after 
the  other.  The  artery  having  been  thus  exposed, 
an  eye-probe  is  to  be  passed  under  it  from  without 
inwards. 

Below  the  middle  of  the  ferearm,  the  ulnar 
artery  is  superficial,  and  may  easily  be  taken  up 
by  making  an  incision  upon  the  radial  side  of  the 
flexor  carpi  ulnaris,  between  the  tendon  of  which 
muscle  and  that  of  the  flexor  profundus  digitorum, 
the  vessel  is  situated.  The  artery,  however,  will 
not  be  reached  until  a thin  aponeurosis  under  the 
fascia  of  the  forearm  has  been  divided.  The  nerve 
is  rather  more  under  the  tendon  of  the  flexor  carpi 
ulnaris,  than  the  artery..  When  the  ulnar  artery 
arises  from  the  brachial  above  the  elbow,  it  pierces 
and  runs  above  the  fascia,  and  is  easily  taken  up 
in  any  part  of  its  course. 

For  bringing  into  view  the  ulnar  artery  at  the 
upper  third  of  the  forearm,  the  situation  and 
breadth  of  the  flexor  carpi  ulnaris  muscle  must 
first  be  ascertained.  An  incision  is  then  to  be 
made  from  above  downwards,  beginning  two 
inches  below  the  inner  condyle  of  the  humerus, 
and  following  the  course  of  the  inner  margin  of 
the  above  muscle  to  the  extent  of  two  inches  and 
a half.  The  fascia  is  then  to  be  divided ; and  the 
flexor  carpi  ulnaris  drawn  a little  away  from  the 
flexor  sublimis.  In  this  opening,  rather  under  the 
margin  of  the  latter  muscle,  the  ulnar  artery  will 
be  felt  with  the  finger,  continuing  its  course  over 
the  flexor  profundus.  The  ulnar  nerve  is  situated 
on  the  ulnar  side  of  the  arterjn  Air.  Guthrie’s  opini- 
ons, respecting  the  propriety  of  dividing  the  mus- 
cles which  conceal  the  upper  third  of  the  ulnar  ar- 
tery, have  been  noticed  in  the  beginning  of  the  pre- 
sent article. 

Ligature  of  the  Anterior  Tibial  Artery  on  the 
Foot. — The  anterior  tibial  artery  becomes  superficial 
about  six  inches  above  the  ankle,  from  which  point 
it  descends  betwen  the  tendon  of  the  tibialis  anticus 
and  that  of  the  extensor  of  the  toes.  It  passes  with 
these  tendons  under  the  annular  ligament,  and 
rather  nearer  to  the  internal  malleolus  than  the 
external  ; thence  inclining  inwards,,  it  penetrates 
between  the  first  and  second  metatarsal  bones  to  the 
sole  of  the  foot,  where  it  inosculates  with  the  ex- 
ternal plantar  artery.  The  inner  branch  of  the 
deep  dorsal  nerve  of  the  foot  is  at  its  inner  side  ; 
its  corresponding  vein  at  its  outer  side.  It  is  co- 
vered,— 1st,  By  a thin  fibro-cellular  expansion, 
separating  it  from  the  adjoining  tendons.  2dly, 
By  adipose  cellular  tissue.  3dly,  By  the  fascia 
of  the  instep.  4thly,  By  the  common  integuments. 
On  the  instep,  the  first  tendon  of  the  extensor 
communis  digitorum  pedis,  lies  upon  the  outer 
side  of  the  artery  that  of  the  extensor  of  the  great 
toe  upon  its  inner  side. 

An  incision,  two  inches  and  a half  long,  is  made 
in  the  skin,  in  the  direction  of  an  oblique  line  from 
the  middle  of  the  instep,  to  the  first  interosseous 
space.  The  skin,  adipose  substance,  and  fascia, 
are  to  be  divided  ; the  fibro-cellular  aponeurosis, 
between  the  tendons  of  the  first  two  toes,  opened  ; 
and  the  artery  tied,  after  being  separated,  by 
means  of  a director,  from  the  accompanying  nerve 
and  veins.  ( Velpeau .) 

Ligature  of  the  Anterior  Tibial  Artery  in  the 
Leg.  — The  two  upper  thirds  of  this  artery  lie 
close  to  the  interosseous  ligament ; but  lower  down 
the  artery  advances  towards  the  outer  side  of  the 
spine  of  the  tibia  3 consequently,  the  higher  it  is,  the 
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more  deeply  it  is  situated.  The  two  veins  accom- 
panying it,  inosculate  across  it  by  several  small 
branches.  The  anterior  tibial  nerve  crosses  over  it 
obliquely  inwards  and  downwards,  though  some- 
times it  continues  on  its  outer  side  down  to  the 
instep.  The  artery , veins,  and  nerve,  are  included 
in  cellular  tissue,  which  does  not,  however,  form 
a true  sheath  for  them.  Above,  the  artery  lies 
between  the  tibialis  anticus  and  the  extensor  com- 
munis ; in  the  middle  of  the  leg,  between  the  tibialis 
anticus  and  the  extensor  of  the  great  toe  ; and  still 
lower  down,  between  the  extensor  of  the  great  toe 
and  the  extensor  communis. 

In  order  to  lay  bare  the  anterior  tibial  artery, 
a little  above  the  middle  of  the  leg,  the  finger  is  to 
be  passed  along  the  outer  side  of  the  spine  of  the 
tibia,  and  the  breadth  of  the  tibialis  anticus  muscle 
is  to  be  ascertained.  Along  the  outer  margin  of 
this  muscle,  an  incision  is  to  be  made  through  the 
integuments  and  fascia,  two  inches  and  a half  in 
length.  The  knife  is  then  to  be  introduced  between 
the  outer  margin  of  the  tibialis  anticus  muscle 
and  the  extensor  longus  of  the  great  toe.  In  this 
space,  at  the  depth  of  about  an  inch,  the  anterior 
tibial  artery  is  situated.  (S ee  Haller’s  Icon.  Anat. 
fasc.  v.  tab,  4.  • also  J.  P.  Manec , De  la  Lig.  des 
Arteres,  pi.  12,) 

Ligature  of  the  Anterior  Tibial  Artery  in  its 
Lower  Third.  — The  skin,  the  subcutaneous  fat, 
the  cellular  tissue,  and  the  fascia,  are  to  be  divided 
in  succession,  to  the  extent  of  about  three  inches, 
and  in  the  direction  of  a line  drawn  from  the  mid 
point  between  the  head  of  the  fibula  and  spine  of 
the  tibia  to  the  instep.  Then,  with  a director  or 
the  fore-finger,  the  tendon  of  the  extensor  muscle 
of  the  great  toe  is  to  be  separated  from  that  of  the 
tibialis  anticus,  pushing  it  outwards  from  the 
extensor  communis,  if  the  operation  be  at  the 
upper  part  of  the  lower  third  of  the  leg ; but  in- 
wards, if  the  operation  be  done  quite  at  the  infe- 
rior extremity  of  the  leg.  Nothing,  then,  remains 
to  be  done,  but  to  separate  the  artery  from  its  ac- 
companying veins,  and  from  the  anterior  tibial 
nerve,  which  in  this  part  of  the  limb  is  at  its  inner 
side,  having  crossed  it  from  the  outer  in  its  descent. 
(See  Manec,  pl.xii.  fig.  1.;  Velpeau,  Nouv.  Elem. 
&)C.  t.  i.) 

Ligature  of  the  Anterior  Tibial  Artery  in  its 
Middle  or  Two  Upper  Thirds.  — Lisfranc  makes  an 
incision  extending  obliquely  from  below  upwards, 
from  the  spine  of  the  tibia  towards  the  fibula. 
Having  cut  transversely  through  the  fascia,  the  in- 
terspace between  the  tibialis  anticus  and  the 
extensors  is  sought  for. 

In  the  ordinary  method  an  incision  is  made  in 
the  track  of  the  artery,  as  determined  by  the  line 
above  specified,  about  an  inch  on  the  outside  of 
the  spine  of  the  tibia.  The  skin  and  fascia  are 
divided  to  the  extent  of  three  inches.  The  mus- 
cular interspace,  at  the  bottom  of  which  the  artery 
will  be  found  close  to  the  interosseous  ligament,  is 
denoted  by  a yellowish  line.  In  order  to  convey 
the  ligature  round  the  artery,  Velpeau  passes  a 
director  under  it  very  obliquely,  from  below  up- 
wards, and  from  the  fibula  towards  the  tibia. 

Ligature  of  the  Posterior  Tibial  Artery.  — From 
its  origin,  a little  below  the  poplitaeus  muscle, 
to  its  division  into  the  external  and  internal 
plantar  arteries,  the  posterior  tibial  artery  follows 
very  precisely  the  direction  of  a line,  with  a slight 
convexity  inwards,  from  the  middle  of  the  upper 


part  of  the  calf  to  a point  half  an  inch  behind 
the  internal  malleolus.  Two  veins  usually  ac- 
company it,  sometimes  forming  by  their  anas- 
tomoses a complete  network  round  it.  In  the 
upper  part  of  the  leg,  the  posterior  tibial  nerve  lies 
to  the  inner  or  tibial  side  of  the  artery,  but  soon 
passes  over  it  to  the  outer  or  fibular  side.  In  the 
two  upper  thirds  of  the  leg,  the  posterior  tibial  ar- 
tery is  deep  seated,  lying  in  the  upper  third  upon 
the  tibialis  posticus,  in  the  middle  third  upon  the 
flexor  digitorum  communis;  while  lower  down  it 
is  separated  from  the  tibia  only  by  fat  and  cellular 
tissue.  From  the  gastrocnemius  and  solaius,  it  is 
divided  by  the  deep  crural  fascia,  which  muscles 
lie  over  its  two  upper  thirds.  In  the  lower  third, 
no  muscles  cover  it. 

In  the  arch  of  the  os  calcis,  the  posterior 
tibial  artery  is  in  contact  with  the  fibrous  sheath 
of  the  flexor  communis  digitorum,  about  half  an 
inch  from  the  posterior  border  of  the  inner  mal- 
leolus. Here  the  nerve  is  behind  it,  the  veins 
at  the  inner  side.  The  artery  is  enveloped  in  cel- 
lular and  adipose  tissue.  The  internal  ligament 
of  the  tarsus,  a fibrous  layer  continuous  with  the 
fascia  of  the  leg,  after  covering  the  artery,  becomes 
blended  with  the  dense  cellular  tissue  interposed 
between  the  vessel  and  the  skin.  (Velpeau.)  Be- 
tween the  internal  malleolus  and  the  lower  part  of 
the  calf,  the  posterior  tibial  artery  is  somewha-t 
further  from  the  internal  edge  of  the  tibia,  and  the 
nerve  is  rather  on  its  outer  side  than  behind  it. 
The  deep-seated  fascia,  which  is  here  very  thin, 
keeps  the  artery  bound  down  upon  the  tibialis 
posticus,  flexor  longus  communis  digitorum,  and 
flexor  longus  proprius  pollicis.  External  to  this 
fascia,  is  the  tissue  that  fills  the  sheath  of  the  tendon 
of  Achilles,  and  then  the  common  fascia  of  the  leg 
directly  under  the  skin. 

In  the  calf,  the  posterior  tibial  artery  is  very 
deeply  seated,  almost  on  the  same  plane  as  the 
posterior  surface  of  the  tibia,  and  much  nearer  to 
its  external  or  fibular  edge  than  its  internal.  It  is 
covered  by  a strong  fascia,  that  lies  over  the  flexor 
muscles  ; and  then  by  the  tibial  portion  of  the 
solaeus  ; the  internal  head  of  the  gastrocnemius  ; 
the  fascia  of  the  leg ; the  subcutaneous  cellular 
tissue,  in  which  are  found  the  great  saphenal  vein 
and  the  internal  saphenal  nerve ; and  lastly,  the 
skin.  (See  Velpeau .) 

Ligature  of  the  Posterior  Tibial  Artery.  — The 
leg  is  to  be  bent  and  laid  upon  its  outside. 

Behind  the  malleolus  internus.  — An  incision, 
slightly  curved,  with  its  concavity  forwards,  is  to 
commence  an  inch  above,  and  to  terminate  an 
inch  below  the  posterior  edge  of  the  malleolus  in- 
ternus, and  to  be  at  least  three  lines  behind  it.  It 
will,  therefore,  be  between  the  malleolus  internus 
and  the  tendon  of  Achilles.  If  the  operation  is  to 
be  performed  in  the  hollow  of  the  os  calcis,  it  is 
necessary,  as  M.  Velpeau  directs,  to  divide  the 
tissues  cautiously,  layer  by  layer,  and  to  introduce 
a director  under  the  fascia,  previously  to  its 
division,  lest  the  artery,  which  is  sometimes  very 
superficial,  be  wounded.  If  the  incision  were  made 
too  near  the  malleolus,  the  fibro-synovial  sheath 
of  the  groove,  which  that  process  contributes  to 
form,  would  be  opened  : if  too  far  backward,  the 
artery  would  be  more  difficult  to  find.  (See  Vel- 
peau, Noilv.  Elem.  de  Med.  Oper.  t.  i.)  In  fact, 
behind  the  lower  end  of  the  tibia,  the  tendons  of 
the  tibialis  posticus,  and  of  the  flexor  commun- 
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digitorum,  pass  in  a kind  of  furrow.  Along  with 
these  two  tendons,  but  somewhat  nearer  to  the  os 
calcis,  the  posterior  tibial  artery  descends  to  the 
sole  of  the  foot. 

The  depth  of  the  posterior  tibial  artery  in  the 
two  upper  thirds  of  the  leg,  makes  it  difficult  to 
take  it  up  in  these  situations.  When  necessary, 
however,  it  may  be  exposod,  and  tied  above  and 
below  the  wound  in  it,  by  proceeding  as  follows - 
An  incision,  four  inches  in  length,  is  made  along 
the  inner  side  of  the  tibia ; the  solaeus  muscle 
detached  from  the  bone  to  the  same  extent,  and 
reflected.  The  internal  saphasnal  vein  is  to  be 
avoided.  Under  the  solaeus  muscle  is  found  the 
fascia,  which  separates  the  muscles  of  the  calf 
into  superficial  and  deep-seated.  When  this  fascia 
has  been  divided,  the  posterior  tibial  artery  may 
be  seen,  or  felt,  deeply  situated,  running  on  the 
tibialis  posticus  and  flexor  muscle  of  the  toes. 
(See  Haller,  Icon.  Anat.  fasc.  v.  tab.  5.;  Manec, 
He  la  Lig.  des  Arteres,  fol.  Paris,  1822,  pi.  13.) 

The  method  of  trying  to  take  up  the  posterior 
tibial  artery,  by  making  the  incision  at  the  inner 
and  posterior  edge  of  the  tibia,  is  disapproved  of 
by  Mr,  Guthrie  on  account  of  its  difficulties. 
“ The  operator  (says  he)  has  cut  his  four  inches, 
has  turned  up  the  edge  of  the  gastrocnemius,  and 
has  insinuated  his  director  under  the  head  of  the  so- 
laeus, which  he  has  also  sliced  away  from  the  bone. 
The  artery  is  still  an  inch  inward,  bound  down  by 
a strong  fascia,”  which  “ must  be  cut  immediately 
over,  or  by  the  side  of  the  artery : it  will  not  do  to 
separate  it  from  the  bone,  and  then  to  push  it 
over ; it  cannot  be  done.”  Then  supposing  the 
fascia  to  be  divided  in  the  best  way,  Mr.  Guthrie 
deems  the  separation  of  the  two  veins  from  the 
artery,  and  the  passage  of  the  aneurism-needle 
under  the  artery  from  without  inwards,  so  as  to 
avoid  the  nerve,  almost  impracticable.  “ If  a 
bystander  should  inquire  why  this  most,  painful, 
difficult,  bloody,  tedious,  and  dangerous  operation 
is  done,  the  answer  would  be,  solely  because  it 
was  not  usual  to  make  a longitudinal  incision  in 
the  muscles  of  the  calf  of  the  leg, — an  incision, 
which,  if  made  by  accident,  would  be  pronounced 
to  be  one  attended  with  little  danger,  and  not 
likely  to  lead  to  any  subsequent  detriment.’*  (See 
Guthrie,  On  lnj . and  His.  of  Art.  p.259.) 

Instead  of  this  method,  Mr.  Guthrie  advocates 
the  following  : — A.n  incision  is  to  be  made,  six  or 
seven  inches  in  length,  through  the  integuments 
and  muscles  of  the  calf  down  to  the  fascia.  If 
the  case  is  a gun-shot  wound,  the  centre  of  the 
incision  is  to  be  on  a line  with  the  shot- holes; 
or  if  they  are  diagonal  to  each  other,  between 
them.  The  smoothness  of  the  fascia  points  it 
out ; and  the  loose  cellular  membrane,  connect- 
ing the  divided  muscles  to  it,  allows  the  edges 
of  this  long  incision  to  be  easily  separated  and  the 
fascia  cut,  so  as  to  expose  the  nerve,  artery,  and 
veins.  The  tourniquet  is  now  to  be  unscrewed, 
and  the  bleeding  denotes  where  the  artery  is  in- 
jured. The  knife  may  be  applied  perpendicularly 
to  the  fascia,  and  the  artery  laid  bare  for  three  or 
four  inches  in  extent.  (P.261.)  Perhaps  the 
length  of  the  incision,  as  here  described,  is  rather 
greater  than  actually  necessary.  Five  inches  will 
afford  a great  deal  of  room  ; but,  where  the  muscles 
of  the  calf  are  very  bulky,  it  will  be  requisite  to 
make  the  wound  long. 

Ligature  of  the  Peron&al  Artery. — Here,  in 
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following  Mr.  Guthrie’s  directions,  the  incision 
should  also  be  made  through  the  muscles  of  the 
calf,  towards  the  fibular  side  of  the  leg  ; and  after 
the  deep  fascia  under  them  has  been  divided,  the 
artery  will  be  found  covered  by  the  fleshy  fibres  of 
the  flexor  longus  pollicis,  at  any  point  below  three 
inches  and  a half  from  the  head  of  the  fibula. 
These  fibres  having  been  divided,  the  artery  will 
be  found  close  to  the  inside  of  the  bone.  Above 
the  point  specified,  the  artery  lies  upon  the  tibialis 
posticus,  under  the  deep  fascia  interposed  between 
it  and  the  muscles  of  the  calf.  No  nerve  accom- 
panies it. 

Ligature  of  the  Axillary  Artery. — In  proportion 
as  this  vessel  approaches  the  hollow  of  the  axilla, 
it  gets  nearer  to  the  vein,  and  becomes  surrounded 
by  those  nervous  fasciculi,  by  means  of  which, 
one  portion  of  the  brachial  plexus  communicates 
with  another.  Hence,  to  cut  down  to  the  artery 
in  this  place  in  the  living  body,  and  to  tie  it  sepa- 
rately, is  acknowledged  to  be  an  arduous  task. 
The  difficulty  is  further  increased  by  the  distance 
of  the  vessel  from  the  surface.  Hence,  M.  Manec 
objects  to  any  attempt  being  ever  made  to  apyly  a 
ligature  to  the  artery  between  the  pectoralis  minor 
and  the  lower  border  of  the  subscapularis.  Inde- 
pendently, says  he,  of  the  difficulties  of  the  opera- 
tion, this  part  of  the  axillary  artery  would  be  un- 
favourable to  its  success,  on  account  of  the  several 
branches  which  are  given  off  from  it,  near  one  of 
which  the  ligature  must  be  placed. 

Directly  the  axillary  artery  has  arrived  opposite 
the  lower  border  of  the  great  pectoral  muscle,  the 
difficulty  ceases.  Here  the  brachial  plexus  no 
longer  exists ; each  of  the  different  nerves  arising 
from  it  has  taken  the  course  to  its  particular  des- 
tination, and  the  artery  is  only  covered  by  the 
integuments  and  fascia.  Behind,  it  rests  upon  the 
tendons  of  the  teres  major  and  latissimus  dorsi ; 
in  front,  it  corresponds  to  the  coraco-brachialis, 
from  which  it  is  separated  by  the  median  nerve. 
At  its  inner  side  are  the  internal  cutaneous  nerve, 
and  the  axillary  vein,  which  sometimes  consists  of 
two  or  three  branches,  and  renders  the  dissection 
of  the  artery  more  tedious.  Farther  backward 
than  the  axillary  vein  are  the  ulnar  and  musculo- 
spiral  nerves.  The  relation  of  these  last  nerves  to 
the  artery  it  is  of  great  importance  to  recollect, 
in  order  that  neither  of  them  may  be  mistaken  for 
the  median  nerve. 

In  the  operation  of  taking  up  the  extremity  of 
the  axillary  artery,  the  patient  should  be  placed 
upon  his  back,  and  the  arm  raised  from  the  side. 
An  incision,  two  inches  and  a half  in  length,  is  to  be 
made  six  or  eight  lines  behind  the  anterior  margin 
of  the  axilla,  through  the  skin  and  subcutaneous 
cellular  tissue.  A piece  of  the  fascia  is  then  to  be 
lifted  up  with  the  forceps,  and  an  opening  made  in 
it,  by  cutting  transversely,  close  to  the  end  of  the 
forceps  ; then  a director  is  to  be  passed  into  the 
opening,  and  the  fascia  slit  up  to  the  extent  of  the 
external  wound.  If  the  fascia  be  tough  and  dense, 
so  as  not  to  afford  convenient  room,  Manec  re- 
commends the  incision  in  it  to  be  converted  into  a 
crucial  one.  These  things  having  been  accom- 
plished, the  further  use  of  the  knife  is  not  neces- 
sary. The  anterior  edge  of  the  wound  being  now 
lifted  up,  the  coraco-brachialis  will  be  seen,  and 
the  median  nerve  at  its  inner  side.  This  nerve 
being  detected,  the  artery  will  be  found  behind  it. 

M.  Manec  offers  valuable  cautions  with  refer* 
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ence  to  the  manner  of  avoiding  the  serious  mistake 
of  supposing  the  ulnar  or  muscular  spiral  nerve  to 
be  the  median.  To  escape  this  blunder,  he  very 
properly  insists  upon  the  prudence  of  proceeding 
backwards  from  the  eoraco-brachialis,  for  in  doing 
so  the  first  nerve  arrived  at  is  the  median.  (See 
Maiiec,  Traitd  de  la  Lig.  des  Arteres,  fol.  Paris, 
1832,  Expl.  of  pi.  6.)  In  the  case  of  a wound, 
however,  the  surgeon  has  not  exactly  the  choice 
of  the  place  for  the  application  of  the  ligature  to 
the  axillary  artery.  Here  he  must  obey  the  rule 
of  applying  it  to  the  wounded  part  of  the  artery, 
and  putting  one  ligature  above  and  another  below 
the  bleeding  orifice ; or  if  the  artery  be  completely 
severed,  both  its  extremities  will  require  to  be 
tied. 

In  taking  up  the  axillary  artery,  when  it  is 
wounded,  Scarpa  believes  that  nothing  tends 
more  to  embarrass  the  surgeon,  than  an  injudicious 
smallness  of  the  first  incision  through  the  skin  and 
such  other  parts  as  conceal  the  wound  in  the  ar- 
tery. An  assistant  must  compress  the  vessel,  from 
above  the  clavicle,  as  it  passes  over  the  first  rib. 
When  the  weapon  has  penetrated,  from  below  up- 
ward, directly  into  the  axilla,  the  surgeon  is  to 
make  a free  dilatation  of  the  wound  upon  a di- 
rector, or  his  finger.  This  must  be  done  to  a suffi- 
cient height  to  expose  a considerable  portion  of 
the  artery,  and  the  precise  situation  of  the  wound 
in  it. 

When  the  weapon  has  pierced  obliquely,  or 
from  above  downwards,  through  a portion  of  the 
great  pectoral  muscle,  into  the  axilla,  Scarpa  ad- 
vises the  surgeon  to  cut  through  the  lower  edge  of 
this  muscle,  and  enlarge  the  wound,  on  a director, 
or  his  finger,  so  as  to  bring  fairly  into  view  the 
injured  part  of  the  artery.  The  thoracic  arteries, 
divided  in  this  operation,  must  be  immediately  tied. 
The  clots  of  blood  are  then  to  be  removed,  and 
the  bottom  of  the  wound  cleaned  with  a sponge,  by 
which  means  the  opening  in  the  axillary  artery  will 
be  more  clearly  seen.  As  this  vessel  lies  imbedded 
in  the  brachial  plexus  of  nerves,  the  surgeon  must 
take  care  to  raise  it  from  these  latter  parts  with  a 
pair  of  forceps,  before  he  ties  it.  Two  ligatures 
will  be  required  ; one  above,  the  other  below,  the 
wound  in  the  artery. 

ARTERIOTOMY  (from  aprnpU,  an  artery, 
and  t ejuvot),  to  cut).  The  operation  of  opening  an 
artery,  and  taking  blood  away  from  the  system  in 
this  manner,  for  the  purpose  of  preventing,  alle- 
viating, or  curing  disease.  The  only  arteries  of  any 
size,  from  which  blood  is  ever  taken  in  practice,  are 
the  trunk  and  branches  of  the  temporal  artery, 
which  lie  in  such  a situation,  that  after  the  due  quan- 
tity of  blood  has  been  taken  away,  the  bleeding  can 
be  readily  stopped  by  compressing  the  wounded 
part  of  the  vessel  against  the  neighbouring  portion 
of  the  cranium.  A narrow  sharp-pointed  bistoury, 
or  a lancet,  a basin  for  the  reception  of  the 
blood,  a compress,  and  a roller,  are  the  only  things 
required.  In  general,  it  is  best  to  open  the  trunk 
of  the  temporal  artery  ; but  sometimes  its  frontal 
or  occipital  branch  will  yield  blood  enough.  When 
the  part  of  the  artery  which  the  surgeon  chooses 
to  open  lies  near  the  surface,  and  its  pulsation  is 
very  distinct,  and  even  visible,  it  may  be  opened  at 
once  with  a lancet.  But,  in  many  instances,  it  is 
better  first  to  make  a cut  in  the  skin,  and  then 
puncture  the  vessel.  In  all  cases,  the  surgeon 
should  recollect, — 1st,  That  the  temporal  artery 
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and  its  branches  are  covered  by  the  skin,  adipose 
cellular  tissue,  and  a thin  aponeurosis.  2dly, 
That  the  trunk  of  the  artery  divides  in  the  temple, 
about  fifteen  lines  above  the  zygoma,  and  is 
situated  about  four  lines  in  front  of  the  meatus 
auditorius.  3dly,  That  its  frontal  branch  runs 
forward  from  its  origin,  and  its  occipital  branch  in 
the  opposite  direction.  A good  place  for  the  punc- 
ture is  about  four  lines  above  the  zygoma.  In 
taking  away  blood  from  the  temporal  artery,  or 
one  of  its  branches,  the  surgeon  should  never  forget 
the  fact,  that  the  loss  of  arterial  blood  produces  a 
more  debilitating  effeet  than  that  of  venous  ; but, 
in  many  instances,  the  requisite  quantity  of  blood 
cannot  be  drawn  by  this  operation,  as  every  sur- 
geon of  experience  must  have  observed.  In  order 
to  prevent  the  blood  from  trickling  down  over 
the  bedding  or  clothes,  when  it  does  not  issue 
in  a jet,  the  French  make  a little  gutter  with  a 
piece  of  card  for  conveying  it  into  the  basin.  After 
the  proper  quantity  of  blood  has  been  taken  away, 
a graduated  compress  and  the  nodose  bandage  are 
applied.  The  latter  consists  of  a simple  band, 
four  yards  long  and  two  fingers’  breadth  wide, 
rolled  up  into  two  heads  of  unequal  size.  The 
unrolled  portion  being  applied  over  the  gradu- 
ated compresses  that  cover  the  wounded  artery, 
the  surgeon  conducts  the  two  heads,  before  and 
behind,  to  the  opposite  temple,  where  he  crosses 
them,  in  order  to  return  to  the  point  of  departure. 
He  now  gives  them  a turn  or  twist,  which  enables 
him  to  carry  one  over  the  summit  of  the  head,  and 
the  other  underneath  the  chin  to  the  sound  side, 
where  they  meet  and  cross,  as  in  the  first  instance. 
Thence  they  are  conducted  in  the  same  course 
to  the  point  of  departure ; and  a second  twist  being 
effected,  they  are  conducted  for  the  third  time  to 
the  opposite  temple ; and,  for  the  third  time,  re- 
turned also  horizontally  and  knotted  r being  con- 
ducted finally,  one  over  the  vertex  and  the  other 
underneath  the  chin,  the  bandage  is  terminated 
by  a few  circulars  of  the  long  head.  (See  Cutler’s 
Surgeon’s  Practical  Guide  in  Dressing , and  in  the 
Methodic  Application  of  Bandages,  p.  46.  12mo. 
Lond.1834.)  A graduated  compress  and  a few 
turns  of  a roller  round  the  forehead,  temple,  and 
occiput,  are  generally  preferable  to  the  foregoing 
bandage,  the  part  of  which  extending  under  the 
chin  is  often  very  irksome  to  the  patient.  In  a 
few  cases,  notwithstanding  pressure,  the  blood 
bursts  forth  from  time  to  time  ; and  when  this 
happens,  it  is  best  to  cut  the  vessel  completely 
across,  which  will  enable  its  ends  to  retract  and 
contract,  and  thus  promote  the  process  of  nature 
in  closing  them.  In  three  or  four  days  the  wound 
is  generally  healed,  but  occasionally  an  aneurism 
follows;  an  interesting  memoir  on  which  subject 
has  been  published  by  M.  Desruelles.  (See  Mem. 
de  la  Soc.  Bled.  d’Emulati&n,  t.  ix.  p.277.)  In 
one  instance,  Cavallini  effected  a cure  by  dividing 
the  vessel  and  compression.  (Co//es  di  Casi  Chir. 
t..  ii.  Firenze,  1762.)  Sir  Benjamin  Brodie  in- 
formed me  of  a case,  which  he  treated  success- 
fully in  a similar  manner.  In  the  course  of  the 
present  year,  1836,  a woman  was  under  my  care 
in  the  North  London  Hospital  for  a temporal 
aneurism,  which  followed  cupping  on  the  temple. 
As  the  blood  found  its  way  freely  into  the  tumour, 
after  one  branch  had  been  tied,  I divided  another, 
and  applied  a compress  ; the  plan  was  then  effec- 
tual. Sir  Astley  Cooper  informed  me  of  a tern- 
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poral  aneurism,  which  was  produced  by  a person 
falling  with  his  temple  against  the  corner  of  a 
table. 

M.  Blandin  had  a patient,  who,  in  consequence 
of  arteriotomy,  suffered  acute  pains,  which  ex- 
tended to  the  top  of  the  head,  in  the  track  of  the 
superficial  temporal  nerve;  this  consequence,  which 
is  uncommon,  may  be  relieved  by  lengthening  the 
puncture,  or  incision,  at  each  of  its  angles,  or  even 
cutting  out  a portion  of  the  nerve.  (See  Diet,  de 
Med.  et  de  Chir.  Pratiques,  t.xiv.  p.42‘2.) 

ARTERITIS.  Inflammation  of  an  Artery.  As 
the  coats  of  arteries  possess  vessels  and  nerves 
of  their  own,  and  have  an  organisation  more  or  less 
similar  to  that  of  all  the  living  textures  of  the  body, 
they  must  be  liable  to  inflammation,  suppuration, 
ulceration,  and  gangrene,  as  well  as  other  morbid 
changes,  especially  a deposit  of  calcareous  or  athe- 
romatous matter,  between  the  inner  and  middle 
coats.  Arteritis,  as  contrasted  with  phlebitis,  or 
inflammation  of  veins,  is  much  less  perfectly  un- 
derstood, so  far  as  the  symptoms  and  diagnosis  are 
concerned.  It  is  very  certain,  however,  that  the 
arteries  are  not  so  irritable  as  the  veins,  and,  con- 
sequently, that  arteritis  is  less  frequent  than  phle- 
bitis. Pathologists  divide  it  into  acute  and  chronic. 
The  anatomical  characters  of  the  acute  are,  red- 
ness of  the  internal  membiane  of  the  artery  af- 
fected, an  effusion  of  plastic  fibrine  on  its  inner 
surface,  thickening  of  its  substance,  and  sometimes 
ulceration.  When  inflammation  runs  from  a wound, 
or  some  other  point  of  irritation,  along  the  internal 
coat  of  an  artery  far  towards  the  heart,  it  is  like 
phlebitis  ; a formidable  disease,  rapidly  producing 
great  irritative  fever,  an  extremely  quick  pulse, 
complete  collapse,  low  delirium,  and  generally 
death.  Arteritis,  by  completely  obstructing  amain 
artery  and  its  principal  branches,  is  sometimes  a 
cause  of  mortification.  The  treatment  of  acute 
arteritis  consists  in  bleeding,  purgatives,  diapho- 
retics, low  diet,  cooling  diluent  drinks,  and  perfect 
tranquillity.  Digitalis,  tartrate  of  antimony,  and 
super  acetate  of  lead,  are  also  prescribed  on  the 
principle  of  calming  the  circulation  ; but,  as  Dr. 
Hope  observes,  they  must  be  used  with  discretion. 
(See  Cyclop,  of  Pract.  Med.  partii.  p.  149;)  Af- 
ter the  first  violence  of  the  inflammation  has  been 
checked,  mercury  is  sometimes  given,  so  as  to  ex- 
cite gentle  but  quick  salivation. 

Chronic  arteritis  is  more  common  than  acute. 
The  internal  membrane  becomes  thiekened,  sof- 
tened, and  of  a deep,  dirty  red  colour.  “ These 
appearances  (says  Dr.  Hope)  are  not  uniformly 
diffused,  but  more  marked  in  the  vicinity  of  cal- 
careous and  other  degenerations.  Hence,  some 
have  supposed  that  these  degenerations  were  the 
cause  of  the  inflammation.  There  can  be  little 
doubt,  that  they  tend,  in  many  instances,  to  keep 
it  up  ; but,  it  is  highly  probable  that  the  degene- 
rations themselves  were  originally  caused  by  in- 
creased vascular  actions  of  a chronic  nature.’’ 
(See  Cyclop,  of  Pract.  Med.  partii.  p.  1 45.J)  — 
The  formation  of  spontaneous  aneurisms  is  now 
commonly  believed  to  have  its  origin  in  chronic 
arteritis. 

ASCITES  (chrmrvgfrom  kazlq,  abottle).  Ab- 
dominal Dropsy,  especially  that  which  consists 
of  an  effusion  of  serous  fluid  in  the  cavity  of  the 
peritoneum.  (See  Paracentesis  Abdominis.) 

ASPHYXIA  (from  a privative  of,  and  a-<pv^ri, 
the  pulse).  Cessation  of  the  action  of  the  heart 
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from  the  interruption  of  respiration ; or  rather  of 
the  effect  produced  by  that  function  on  the  blood. 

Asphyxia  may  also  be  defined  to  be  a suspension 
of  the  phenomena  of  respiration,  occurring  pri- 
marily, and  followed  by  that  of  all  the  other  func- 
tions, and  frequently  by  death.  The  general  eauses 
of  asphyxia  may  be  arranged  under  three  principal 
heads.  1.  Asphyxia  from  deficiency  of  air.  2. 
From  the  air  being  unfit  for  respiration,  yet  not 
producing  any  deleterious  effect  on  the  economy. 
3.  From  the  inspiration  of  some  gas  which  is  dele- 
terious. As  M.  Duvergie  rightly  observes,  how- 
ever, the  suspension  of  functions,  or  the  mode  of 
death  in  the  last  case,  is  very  different  from  what  is 
exemplified  in  the  two  first ; because  it  is,  in  fact, 
a kind  of  poisoning,  brought  about  by  the  action  of 
a deleterious  principle,  either  on  the  nervous  sys- 
tem, or  the  blood,  and  the  individual  may  perish, 
though  he  is  actually  respiring  air.  ( Duvergie , in 
Diet,  de  Med.  et  de  Chir.  Prat.  art.  Asphyxie.) 

Cases  of  Asphyxia  admit  of  a classification,  first, 
into  those  into  which  there  is  primarily  a stoppage 
of  the  mechanical  phenomena  of  respiration;  and, 
secondly,  into  others  in  which  the  chemical  phe- 
nomena are  primarily  interrupted.  As  exam- 
ples of  the  first  mode  of  asphyxia,  it  will  suffice  to 
mention  those  in  which  the  muscles  of  inspiration 
cannot  act.  1.  This  happens  where  a heavy  mass 
of  earth,  or  other  materials,  suddenly  falls  upon  a 
man,  and  makes  great  pressure  on  the  chest,  or 
abdomen.  2.  Where  the  nervous  influence  does 
not  extend  to  these  muscles,  as  where  the  medulla 
spinalis  is  injured  high  up,  or  the  phrenic  nerves 
have  been  paralysed  by  the  effect  of  lightning. 
3.  Where  the  same  muscles  are  in  a state  of  inac- 
tion from  the  influence  of  intense  cold.  Asphyxia, 
from  the  passive  expansion  of  the  lungs  not  taking 
place,  may  be  exemplified  in  cases  where  the  ab- 
dominal viscera  are  forced  through  an  accidental 
or  natural  opening  of  the  diaphragm  into  the  chest, 
or  when  the  lungs  are  compressed  by  fluid  in  the 
cavity  of  the  pleura,  and  various  other  causes. 

Asphyxia  depending  upon  the  primary  cessation 
of  the  chemical  phenomena  of  respiration  is  of 
two  kinds.  In  one,  it  arises  from  some  mechanical 
impediment  to  the  entrance  of  air  into  the  lungs,  as 
in  cases  of  foreign  bodies  entering  the  trachea,  sub- 
mersion, hanging,  &c.;  in  the  other,  it  depends 
upon  a deficiency  of  air  fit  for  the  purposes  of  re- 
spiration. 

Asphyxia  maybe  the  original  affection,  or  it  may 
be  only  the  termination  of  another  disorder.  Thus, 
a person  is  attacked  by  pneumonia,  and  dies  of 
asphyxia,  caused  by  hepatisation  of  the  lungs  ; or, 
he  is  seized  with  pleurisy,  and  is  ultimately  de- 
stroyed by  an  effusion  of  serous  fluid  in  the  chest, 
(See  Mo  Duvergie,  in  Diet,  de  Mdd.  et  de  Chir . 
Prat.  art.  Asphyxie.) 

As  the  salutary  effect  of  respiration  depends 
upon  the  air,  which  is  respired,  containing  a due 
proportion  of  free  oxygen,  the  deficiency  or  absence 
of  this  element  must  necessarily  produce  asphyxia. 
On  this  principle,  azote,  hydrogen,  carbonic  acid 
gas,  and  air  too  highly  rarified,  will  cause  asphyxia. 
Carbonic,  and  some  other  gases,  act  fatally  also, 
on  the  principle  of  being  positively  deleterious  to 
life,  when  introduced  into  the  air-cells.  One  man- 
ner in  which  asphyxia  may  be  occasioned,  is  by 
submersion,  the  lungs  of  warm-blooded  animals 
not  having  an  organisation,  qualifying  them  to 
derive  from  the  oxygen  contained  in  water  the 
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salutary  influence  on  the  blood,  which  they  collect 
from  the  respiration  of  atmospheric  air. 

Asphyxia  may  likewise  arise  from  various  cir- 
cumstances preventing  the  entrance  of  air  into  the 
lungs  ; as,  the  lodgment  of  a foreign  body  in  the 
larynx,  trachea,  oroesophagus  5 a swelling  of  the 
membrane  of  the  larynx ; obstruction  of  this  organ 
and  the  trachea  with  fibrine,  as  in  croup  ; tumours 
formed  near,  or  pressing  upon,  some  part  of  the 
respiratory  tube,  and  pressure  upon  the  same  organ 
from  any  other  cause,  as  is  exemplified  in  strangu- 
lation. It  has  been  explained  that  some  causes  of 
asphyxia  operate  by  destroying  the  mechanism  of 
respiration  ; that  is,  by  rendering  the  muscles  con- 
cerned in  this  function  paralytic.  Thus  an  injury 
of  the  medulla  spinalis,  as  high  up  as  the  third  cer- 
vical vertebra,  by  destroying  the  influence  of  the 
phrenic  nerves,  will  paralyse  the  diaphragm.  It 
will,  at  the  same  time,  paralyse  the  other  principal 
muscles  concerned  in  producing  the  requisite 
changes  in  the  dimensions  of  the  chest ; and,  con- 
sequently, a fatal  asphyxia  must  take  place.  This 
was  well  illustrated  in  a case  lately  brought  into 
the  North  London  Hospital.  The  ends  of  the 
neck-handkerchief  of  a youth,  aged  fifteen,  were 
caught  by  the  wheel  of  some  machinery,  which 
drew  his  neck  with  great  force  against  the  works, 
and  at  the  same  time  caused  violent  strangulation. 
In  about  one  minute  the  handkerchief  was  cut 
through,  and  the  constriction  removed  : he  was 
brought  to  the  hospital  with  his  respiration  stopped, 
and  asphyxia  from  this  cause.  Attempts  were 
made  to  restore  respiration,  and  the  action  of  the 
heart,  first,  by  blowing  air  into  the  lungs,  through 
the  nostrils.  Whenever  this  was  done,  the  action 
of  the  heart  returned,  the  pulse  rose,  and  the  livor 
of  the  lips  and  countenance  disappeared ; but,  as 
soon  as  the  inflation  of  the  lungs  was  discontinued, 
then  the  pulse  sunk  so  as  to  become  undistinguish- 
able,  and  the  skin  assumed  the  purple  colour  again. 
Finding  that  this  happened  repeatedly,  a suspicion 
was  entertained  that  the  cervical  vertebrae  had 
sustained  injury;  but,  in  order  that  the  inflation 
of  the  lungs  might  have  every  chance  of  doing 
good,  in  the  event  of  other  injury  not  existing,  I 
performed  tracheotomy,  and  air  was  introduced 
into  the  lungs  with  a pair  of  bellows  and  a tube. 
All  this,  however,  was  in  vain  ; and  galvanism  was 
equally  unsuccessful.  The  boy  was  kept  in  a state 
exhibiting  signs  of  life,  for  about  six  hours  from 
the  period  of  the  accident ; but,  his  temperature 
continuing  to  get  lower  and  lower  he  at  length 
sunk.  In  the  post  mortem  examination,  a fracture 
of  the  arch  of  the  third  cervical  vertebra,  a lace- 
ration of  the  front  ligament  of  the  spine,  an  effusion 
of  blood  on  the  medulla,  and  also  another  effusion 
behind  the  pharynx,  were  detected. 

Formerly,  the  cessation  of  the  action  of  the 
heart  in  hanging,  or  drowning,  was  referred  to  a 
mechanical  impediment  to  the  transmission  of 
blood  through  the  lungs  to  the  left  cavities  of 
the  heart.  But  the  experiments  of  Goodwyn, 
and  others,  prove,  that  no  such  mechanical  ob- 
struction exists ; and  that,  even  after  the  fullest 
expiration,  the  air,  remaining  in  the  air- vesicles 
of  the  lungs,  distends  them  sufficiently  to  permit 
the  blood  to  circulate  freely  through  them.  The 
real  obstacle  arises  out  of  the  interruption  of  those 
chemical  changes  which  atmospheric  air  produces 
on  the  blood  while  circulating  in  the  pulmonary 
vessels,  and  which  convert  it  from  venous  to  arte- 


rial blood.  In  fact,  the  blood,  which  in  asphyxia 
thus  retains  its  venous  character,  does,  for  a time, 
pass  through  the  pulmonary  circulation,  and  is 
conveyed  into  the  left  ventricle,  which  propels  it 
into  the  aortic  system  of  arteries.  But,  this  blood, 
which  is  thus  substituted  for  arterial,  has  deleterious 
properties,  depriving  the  organs,  to  which  it  is  sent, 
of  the  power  of  performing  their  respective  func- 
tions. Sensibility,  irritability,  together  with  all  the 
physical  and  vital  actions  depending  upon  them, 
are  suspended.  (See  Raget , in  Cyclop,  of  Pract. 
Med.,  art.  Asphyxia.)  From  the  investigations  of 
Bichat,  it  appears  that  the  primary  effect  of  the 
circulation  of  venous,  or  what  he  calls  black  blood, 
is  on  the  brain,  aud  that  this  effect  extends, 
through  the  intervention  of  the  brain,  to  the  whole 
nervous  system.  Loss  of  sensibility,  therefore, 
precedes  the  suspension  of  the  action  of  the  heart, 
and  takes  place  as  soon  as  the  venous  blood,  sent 
into  the  arteries,  reaches  the  brain.  (See  Bichat, 
Recherches  sur  la  Vie  et  la  Mort .) 

The  face  of  a person  who  has  been  drowned  is, 
in  general,  pale,  though  slightly  livid.  A frothy 
liquid,  and  some  water,  are  found  in  the  trachea, 
bronchi,  and  air-cells  of  the  lungs : the  latter 
organs  are  of  a violet  colour,  but  contain  less 
blood,  than  where  asphyxia  has  been  occasioned 
by  carbonic  acid  gas  ; the  right  auricle  and  ven- 
tricle are  filled  with  black  blood  ; in  the  stomach 
there  is  generally  more  or  less  water,  which  has 
been  swallowed  ; the  surface  of  the  brain  is  of  a 
darker  appearance  than  usual,  but  its  vessels  not 
particularly  turgid;  and  the  air  remaining  in  the 
lungs  contains  little  oxygen.  ( J.  F.  Berger,  Essai 
sur  la  Cause  del’  Asphyxie  par  Submersion.  Geneve, 
1805.;  Goodwyn,  On  Connection  of  Life  %vith  Res- 
piration, p.  19.) 

When  the  person,  at  the  time  of  falling  into  the 
water  was  intoxicated,  stunned  by  a blow  on  the 
head,  or  in  a state  of  syncope,  there  can  have  been 
no  struggle.  Under  such  circumstances,  the  tra- 
chea will  contain  a little  water,  but  no  fFoth  ; the 
lungs  will  be  of  their  natural  colour,  and  not  much 
expanded;  no  water  will  be  found  in  the  stomach  ; 
and  the  blood  in  the  venous  system  will  not  be  so 
disproportionate  to  that  contained  in  the  arterial. 
As  Dr.  Roget  justly  observes,  the  great  diversity 
in  these  and  other  circumstances  “ will  enable  us, 
perhaps,  to  explain  the  differences  that  are  met 
with  in  the  time,  during  which  the  body  may  re- 
main under  water,  compatibly  with  the  possibility 
of  restoring  life.  If  the  submersion  have  not  ex- 
ceeded five  minutes,  and  no  blow  against  a stone 
or  other  violence  has  occurred  to  complicate  the 
effects,  our  efforts  at  resuscitation,  if  properly  con- 
ducted, will  generally  be  successful.  After  a 
quarter  of  an  hour,  recovery  is  not  very  common; 
after  twenty  minutes,  or  half  an  hour,  it  may  be 
considered  as  nearly  hopeless.  The  longest  period, 
recorded  in  the  Reports  of  the  Humane  Society,  is 
three  quarters  of  an  hour.  On  the  other  hand, 
some,  who  have  only  been  a few  minutes  under 
water,  cannot  be  restored  to  life,  even  by  the  prompt 
application  of  proper  means.”  (Dr.  Roget,  in 
Cyclop,  of  Pract.  Med.,  art.  Asphyxia.) 

In  the  endeavour  to  resuscitate  a person  whose 
animation  has  been  suspended  by  immersion,  the 
wet  clothes  should  be  promptly  removed,  and  the 
body  covered  with  blankets,  and  placed  on  a table, 
with  the  head  and  chest  raised  ; the  nostrils  and 
mouth  are  to  be  freed  from  froth,  and  kept  per- 
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fectly  unobstructed.  The  lungs  are  then  to  be  in- 
flated with  the  kind  of  bellows  employed  by  the 
Humane  Society,  and  provided  with  a short 
flexible  tube,  one  end  of  which  is  adapted  to  the 
nozzle  of  the  bellows,  and  the  other  to  a silver 
tube,  designed  for  introduction  into  the  nostril. 
As  the  glottis  is  open,  air,  conveyed  into  one  of  the 
nostrils,  while  the  other  and  the  mouth  are  closed, 
and  the  larynx  is  pressed  towards  the  vertebrae,  so 
as  to  close  the  oesophagus,  must  necessarily  pass 
into  the  lungs.  The  lungs  being  thus  filled,  are 
next  to  be  emptied,  by  an  assistant  compressing  the 
chest,  and  expelling  the  air.  The  same  operations 
are  to  be  repeated  until  natural  respiration  begins, 
or  until  this  and  other  approved  measures  have 
been  tried,  at  least,  six  hours..  (Dr.  Curry,  Obs.  on 
Apparent  Death, S)C.)  When  this  method  fails  to  fill 
the  lungs  with  air,  tracheotomy  may  be  performed ; 
but,  in  the  opposite  case,  it  is  not  necessary.  As 
the  body  is  insensible,  there  is,  indeed,  commonly, 
little  or  no  difficulty  in  passing  any  bent  tube  of  mo- 
derate diameter  and  proper  length  into  the  glottis, 
when  the  tongue  is  drawn  forwards,  and  trache- 
otomy, under  these  circumstances,  cannot  be 
needed.  Thus,  with  an  ordinary  silver  catheter, 
air  may  be  blown  into  the  lungs.  Together  with 
inflation  of  the  lungs,  gentle  friction  of  the  body 
■with  warm  flannels  .or  the  hand,  stimulating  the 
nostrils  with  hartshorn,  and  injecting  warm  stimu- 
lating fluids  into  the  stomach  with  a syringe  and 
tube  passed  down  the  oesophagus,  are  plans  gene- 
rally recommended.  Slight  shocks  of  electricity,  or 
galvanism,  through  the  heart  and  diaphragm,  may 
also  be  tried,  if  the  apparatus  be  ready  at  hand. 

After  the  breathing  has  been  restored,  the 
patient  is  to  be  watched,  lest  he  yet  fall  a sudden 
victim  to  a returning  accumulation  of  black  blood 
in  the  brain,  or  to  the  violent  effects  of  reaction  in 
the  system. 

The  treatment  of  persons  whose  animation  is  sus- 
pended by  strangulation,  is  the  same  as  that  of 
persons  in  a similar  condition  from  submersion. 
Here,  however,  the  fulness  of  the  sinuses  of  the 
brain  may  render  bleeding  indispensable. 

In  cases  of  asphyxia  depending  upon  obstruction 
of  the  glottis,  larynx,  or  trachea,  by  disease,  foreign 
bodies,  or  tumours,  tracheotomy  or  laryng'otomy, 
according  to  circumstances,  is  frequently  the  only 
means  by  which  life  can  possibly  be  saved.  (See 
Laryngotomy  and  Tracheotomy.) 

The  treatment  of  asphyxia  from  carbonic  acid 
gas,  consists  in  removing  the  body  immediately  into 
the  fresh  pure  air,  sprinkling  it  with  cold  water,  if  its 
temperature  be  high,  galvanising  it,  and  endeavour- 
ing to  restore  the  breathing,  by  blowing  air  down 
the  glottis:  oxygen  gas,  if  at  hand.  Differences  of 
opinion  are  entertained  about  the  utility  of  bleeding. 
(See  Goodwyn’s  Connection  of  Life  with  Respi- 
ration, Lond.  1788.  A.  Portal,  Obs.sur  lesVapeurs 
Mdphitiques  sur  les  Noyds,  fyc.  8vo.  Paris,  1787. 
Also,  Instructions  sur  le  Traitement  des  Noyds, 
Paris,  1811.  W.F.  Edwards,  De  l’  Influence  des 
Agens  Physiques  sur  la  Vie,  8vo.  1824.  Bichat, 
Recherches  sur  la  Vie  et  la  Mort,  8vo.  Paris.  Ba- 
bington,  in  Med.  Chir.  Trans.  \ ol.  i.  Coleman,  On 
Natural  and  Suspended  Respiration,  ed.  2.  1802. 
James  Curry,  M.D.,  Obs.  on  Apparent  Death  from 
Drowning,  tyc.  ed.2.  8vo.  1815.  P.  M.  Roget, 
M.D.  in  Cyclop,  of  Pract.  Medicine,  art.  Asphyxia. 
Reports  of  the  Royal  Humane  Society.  Also, 
Ddtail  des  Socies  de  V Etablissement  faite  enfaveur 
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des  Personnes  Noyees.  Paris,  1773.  Marc  des 
Moyens  de  Constater  la  Mort , par  Submersion . 
Paris,  1808.  Orfila,  Secours  a donner  aux  Personnes 
empoisonndes,  ou  Asphyxides,  ed.  3.  Paris,  1825. 
J.  Leroy,  Recherches  Expdr.  sur  I’Asphyxie,  8vo. 
Paris,  1829.  P.  A.  Piorry,  Nouv.  Expdr.  sur  les 
Effets  de  l’ Insufflation  de  l’ Air  dans  les  Poumons, 
fyc.  Journ.  Hehdom.  de  Med.  t.  iii.  1829.) 

ATHEROMA.  (From  aQfa,  pap.)  An  en- 
cysted tumour,  so  named  from  its  contents  being 
of  the  consistence  of  pap.  (See  Tumours,  En- 
cysted.) 

ATROPHY.  (From  a privative,  and  rpo<pv, 
nutrition.)  A deficiency  in  the  nutritive  powers  of 
a part,  in  consequence  of  which  its  natural  dimen- 
sions are  reduced,  and  the  number  of  its  constituent 
molecules  diminished.  (Townsend,  in  Cyclop,  of 
Prac.  Med.  art.  Atrophy.)  According  to  another 
pathologist,  atrophy  is  degeneration  of  growth,  de- 
ficiency in  the  size  and  weight  of  a part,  and  com- 
monly of  one  or  more  of  its  usual  constituents  in 
particular.  (Mayo,  Outlines  of  Human  Pathology, 
p.  1(5.)  When  the  functions  of  organs  cease,  or  are 
long  suspended,  an  atrophy  of  them  usually  follows. 
Thus  in  a limb,  kept  for  a long  while  unexercised 
inconsequence  of  disease,  the  bones  suffer  atrophy, 
as  well  as  the  soft  parts.  But  certain  states  of 
disease  and  injury,  frequently  lead  to  atrophy  of 
various  organs  and  textures.  This  fact  is  often 
exemplified  in  the  testicle.  Wounds  of  the  occi- 
put and  back  of  the  neck  were  remarked  by  Lar- 
rey,  in  Egypt,  to  be  often  followed  by  atrophy  of 
this  organ.  The  want  of  affree  supply  of  blood 
and  nervous  energy,  leads  necessarily  to  weakness 
and  atrophy  of  parts.  In  old  age,  various  parts 
undergo  what  is  termed  senile  atrophy.  Thus,  in 
advanced  life,  the  ovaries  and  mammary  glands 
are  reduced  to  mere  rudiments. 

According  to  Dr.  Carswell,  atrophy  “ is  the 
modification  of  bulk,  which  takes  place  in  conse- 
quence of  a diminution  in  the  quantity  of  the  solid 
materials  which  enter  into  the  healthy  composition 
of  organs  and  tissues.”  This  diminution  of  bulk, 
which  constitutes  the  essential  physical  character 
of  atrophy,  is  described  by  him  as  depending  upon 
diminished  exercise  of  the  nutritive  functions. 
(See  Carswells  Illustrations  of  the  Elementary 
Forms  of  Disease,  p.  10.)  In  this  valuable  work, 
one  of  the  most  correct  ever  published  on  this 
interesting  branch  of  pathology,  notice  is  taken  of 
certain  forms  of  congenital  atrophy,  as  exemplified 
in  monstrosities,  and  occurring  as  the  consequences 
of  the  formative  process  having  been  arrested  at 
certain  periods  of  the  evolution  of  particular  organs. 
Dr.  Carswell  next  adverts  to  the  atrophy,  or  even 
total  disappearance  of  organs,  soon  after  birth, 
which  performed  functions  essential  to  the  existence 
of  the  foetus,  but  which  are  now  no  longer  neces- 
sary to  the  maintenance  of  life ; as  the  ductus 
arteriosus,  umbilical  arteries,  the  thymus  gland, 
supra.-renal  capsules,  &c.  Different  from  these 
two  forms  of  atrophy  is  that  which,  as  Dr.  Cars- 
well observes,  takes  place  in  advanced  life,  “ as 
the  fulfilment  of  a general  law  of  nature,  so  con- 
spicuously manifested  in  the  limited  duration  of  all 
organised  beings,  which,  having  attained  the 
maximum  of  their  development,  decline,  after  a 
variable  period  of  time,  and  tend  gradually  towards 
decay.”  Senile  atrophy,  as  Dr.  Carswell  terms  it, 
is  carried  to  a great  extent  in  the  vesicular  struc- 
ture of  the  lungs,  the  spongy  structure  of  the  penis, 
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the  testes,  the  lymphatic  and  mammary  glands,  the 
uterus,  and  ovaries.  The  bones  in  general  lose 
much  of  their  weight ; and,  as  every  surgeon  of 
experience  knows,  fracture  of  the  neck  of  the  thigh™ 
bone  is  rendered  common  in  old  persons,  in  conse- 
quence of  the  effects  of  senile  atrophy.  After 
seventy,  the  brain  is  diminished  from  Tx5  to  of  its 
average  weight,  and  becomes  specifically  lighter, 
and  the  trunks  and  branches  of  the  nerves  are 
reduced  in  size.  The  muscles,  especially  those  of 
voluntary  motion,  participate  likewise  in  the  ge- 
neral decay : and  so  do  the  blood-vessels,  which 
always  bear  a relation  to  the  increased  or  reduced 
size  of  the  organs  to  which  they  are  distributed.  , 

This  fact  is  exemplified  in  the  size  of  the  large, 
or  the  number  of  small  arteries  being  lessened. 
The  general  interstitial  absorption  of  John  Hunter, 
the  atrophy  of  the  whole  body,  or  the  marasmus 
and  emaciation  from  diseases  deranging  the  im- 
portant functions  of  digestion,  respiration,  and  the 
qualities  of  the  blood,  from  fevers,  profuse  suppura- 
tion, and  various  severe  and  organic  diseases,  I 
need  not  consider  in  this  place.  But,  besides  these 
forms  of  atrophy  affecting  the  whole  body,  there 
are  others  which  are  local,  and  divided  by  Professor 
Carswell  into  three  classes.  1.  Atrophy  from  a 
diminished  supply  of  blood.  2.  From  diminished 
exercise  of  the  function  of  innervation.  3.  From 
diminished  exercise  of  the  functions  of  the  organ. 
For  numerous  original,  philosophical,  and  practical 
remarks  on  these  heads,  I refer  to  Carswell’s  Illus- 
trations of  the  Elementary  Forms  of  Disease,  fasc.10. 

AUSCULTATION.  Mediate  auscultation,  or 
the  method  of  judging  of  the  nature  and  condi- 
tions of  various  diseases  by  the  particular  sound 
which  they  communicate  either  to  the  unassisted 
ear,  or  to  that  organ,  through  the  medium  of  the 
stethoscope.  Thus,  in  diseases  of  the  lungs  and 
pleura,  the  practitioner  may  derive  important  in- 
formation respecting  the  condition  of  those  organs, 
by  attending  minutely  to  the  changes  in  the  sound 
of  respiration,  to  the  sound  of  the  voice  and 
coughing  within  the  chest,  and  to  what  is  called 
the  rattle,  and  other  sounds  occasionally  heard  in 
the  same  situation.  The  stethoscope,  then,  in  many 
ambiguous  cases,  must  be  deemed  an  instrument 
of  great  importance  in  practice.  For  a particular 
description  of  it,  however,  I refer  to  Laennec’s  in- 
valuable work  on  diseases  of  the  chest,  in  the  trans- 
lation and  improvement  of  which,  by  numerous 
instru  ctive  notes.  Dr.  John  F orbes  has  rendered  him- 
self a benefactor  to  medical  science.  In  surgery,  the 
stethoscope  is  usefully  employed  in  detecting  the 
real  nature  of  various  doubtful  swellings,  particu- 
larly those  of  the  aneurismal  character.  By  M. 
Lisfranc  it  has  been  found  of  considerable  service, 
in  enabling  him  to  judge  with  more  accuracy  of 
the  collision  of  the  sound  against  calculi,  or  other 
substances  in  the  bladder,  in  the  operation  of 
sounding.  M.  de  Kergaradac  has  used  the  stetho- 
scope with  much  success  for  ascertaining  preg- 
nancy, where  the  history  was  obscure.  It  has  also 
been  found  of  great  utility  in  determining  the  ex- 
istence and  state  of  various  collections  of  fluids, 
and  particularly  of  pus  ; and  it  has  enabled  prac- 
titioners to  ascertain,  with  certainty,  the  communi- 
cations occasionally  existing  between  abscesses  of 
the  liver  and  the  interior  of  the  lungs,  as  well  as 
the  occasional  communication  of  pulmonary  ab- 
scesses with  the  abdominal  cavity.  In  cases  of 
fracture,  where  the  crepitus  is  obscure,  the  stetho- 
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scope  removes  all  ambiguity.  In  all  diseases  about 
the  heart,  and  large  blood-vessels  near  this  organ, 
much  useful  information  may  be  derived  from 
it ; but,  the  method  of  using  it,  and  the  circum- 
stances by  which  it  affords  instruction,  must  be 
gathered  from  a careful  perusal  of  Laennec's  and 
other  works. 

De  1’ Auscultation  Mediate,  vol.  ii.  8vo.  Paris,  1826, 
ed.  2.  Lejumeau  de  Kergaradac,  Mein,  sur  l’Auscult- 
ation,  8vo.  Paris,  1822.  J.  Lisfranc,  Mem.  sur  des 
Nouvelles  Applications  du  Stethoscope,  8vo.  Paris, 
1823.  J.  Forbes,  M.D.,  Original  Dissections,  &c.  illus- 
trating the  Use  of  the  Stethoscope,  8vo.  Lond.  1824. 
Also,  the  Notes  in  his  Transl.  of  Laennec,  On  Dis.  of  the 
Chest.  TV.  Stokes,  Introduction  to  the  Use  of  the  Ste- 
thoscope, 8vo.  Edinb.  1825. ; also,  P.  A.  Piorry,  De  la 
Percussion  Mediate,  &c.  8vo.  Paris,  1828.  P.  M.  La- 
tham, M.D.,  Lectures  on  Subjects  connected  with  Clinical 
Medicine,^vol.  i.  8vo.  1836. 

BALSAMUM  COPAIViE.  Its  properties 
closely  resemble  those  of  turpentine.  Exhibited 
by  surgeons  principally  in  gonorrhea,  gleet,  fluor 
albus,  piles,  and  some  diseases  of  the  bladder. 
The  common  dose  is  from  ten  drops  to  half  a 
drachm,  two  or  three  times  a day.  Mr.  Brande 
gives  the  following  formula : — R Mucil.  Acaciae 
3ss  Copaibae  ss  tere  simul  et  adde  gradatim  Aq. 
Menth.  vir.  Jj.  Tinct.  Capsici  mv.  n\.  ft.  Haustus 
bis  vel  ter  quotidie  sumendus.  (See  Manual  of 
Pharmacy,  p.  70.)  Copaivae  may  also  be  given 
in  a solid  form.  For  this  purpose  it  may  be  com- 
bined with  an  alkali  and  made  into  a soap,  which 
can  be  made  into  pills,  the  dose  being  from  gr.  xii 
to  9j.  (See  A . T.  Thomson’s  Mat.  Med.  and  The- 
rapeutics, p.859.  ed.2.) 

BANDAGE.  The  use  of  bandages  is  to  keep 
dressings,  compresses,  remedies,  &c.  in  their  pro- 
per situation  ; to  compress  blood-vessels,  so  as  to 
retain  hemorrhage  ; to  rectify  certain  deformities 
by  holding  the  deranged  parts  in  a natural  posi- 
tion ; to  unite  parts  in  which  there  is  a solution  of 
continuity;  and,  in  particular,  to  prevent  such  parts 
from  moving,  or  quitting  the  desirable  position. 
As  the  application  of  bandages  is  an  important 
branch  of  surgery,  authors  have  not  neglected  it. 
Much  has  been  written  on  the  subject,  and  almost 
every  writer  has  devised  new  bandages,  perhaps, 
without  real  benefit  to  the  art.  Unfortunately,  it 
is  next  to  impossible  to  give  clear  ideas  of  the  nu- 
merous sorts  of  bandages  by  a printed  description 
of  them,  especially  when  it  is  not  accompanied  by 
diagrams  or  engravings.  The  surgeon  can  only 
acquire  all  the  necessary  instruction  from  experi- 
ence and  practice.  Hence,  I shall  confine  myself 
to  a general  account  of  the  subject. 

Bandages  should  be  made  of  materials,  possess- 
ing sufficient  strength  to  fulfil  the  end  proposed  in 
applying  them,  and  at  the  same  time,  they  should 
be  supple  enough  to  accommodate  themselves  to 
the  parts.  They  are  made  of  linen,  cotton,  or  flan- 
nel. If  possible,  they  should  be  without  a seam, 
or  selvage,  which  is  likely  to  cause  unequal  and 
painful  pressure. 

In  particular  cases,  a bandage  should  have  a 
degree  of  firmness,  that  does  not  belong  to  the 
materials  usually  employed.  This  circumstance  is 
exemplified  in  hernia,  and  in  all  examples  in  which 
there  is  occasion  for  elastic  bandages.  As  already 
observed,  linen,  flannel,  and  cotton  (calico),  are 
the  common  materials.  The  first  employment  of 
flannel  bandages  is  imputed  to  the  Scotch  surgeons, 
who  preferred  them  to  linen  ones,  in  consequence 
of  their  being  better  calculated  for  absorbing  mois- 
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ture,  while,  being  more  elastic,  they  yield  in  a 
greater  degree  in  cases  requiring  this  property ; as 
in  the  swelling  subsequent  to  dislocations,  frac- 
tures, &c.  It  has  been  asserted,  that  linen  is  bet- 
ter than  flannel,  because  more  cleanly  ; but  neither 
one  nor  the  other  will  continue  clean,  unless  care 
be  taken  to  change  it  often  enough.  Where  the 
indication  is  to  keep  the  parts  warm,  flannel  is  of 
course  preferable  both  to  linen  and  calico. 

In  applying  a bandage,  care  must  be  taken  that 
it  be  put  on  tight  enough  to  fulfil  the  object  in 
view,  without  running  any  risk  of  stopping  the  cir- 
# culation,  or  doing  harm  in  any  other  way.  If  it 
be  not  sufficiently  tight,  to  support  the  parts  in  a 
proper  manner,  it  is  useless ; if  it  be  too  tense,  it 
will  produce  swelling,  inflammation,  and  even 
mortification. 

In  order  to  apply  a roller  skilfully,  the  part 
which  is  to  be  covered,  must  be  put  in  its  proper 
situation  and  position,  while  the  head  of  the  roller 
is  held  in  the  surgeon’s  hand,  and  only  so  much 
unrolled  as  is  necessary  for  the  commencement  of 
the  application. 

In  general,  the  bandage  should  be  applied  in 
such  a manner  as  will  admit  of  its  being  most 
conveniently  removed,  and  allow  the  state  of  the 
subjacent  parts  to  be  examined,  as  often  as  occa- 
sion may  require,  with  the  least  possible  disturb- 
ance of  them.  Thus,  when  a broken  leg  is  placed 
on  MTntyre’s  apparatus,  three  rollers  are  em- 
ployed. One  is  applied  to  keep  the  knee  steady ; 
another  to  maintain  the  foot  and  lower  part  of  the 
limb  motionless ; while  the  central  one  covers  the 
fracture,  and  can  be  taken  off,  so  as  to  let  the  frac- 
ture be  examined,  or  a wound  dressed,  without  any 
occasion  to  meddle  with  the  other  pieces  of  bandage, 
or  disturb  the  fracture  in  the  slightest  degree. 
Hence,  one  cause  of  the  remarkable  success,  with 
which  fractures  of  the  lower  limbs  are  treated  in 
the  North  London  Hospital. 

For  the  same  reason,  in  fractures  of  the  leg  and 
thigh,  the  eighteen-tailed  bandage  is  often  preferred 
to  a simple  roller.  The  former  may  be  loosened 
and  tightened  at  pleasure,  without  occasioning  the 
smallest  disturbance  of  the  affected  limb  ; a thing 
which  could  not  be  done  were  a common  roller  to 
be  employed  in  the  ordinary  way,  with  ordinary 
splints. 

As  soon  as  the  bandage  has  fulfilled  the  object 
for  which  it  is  applied,  and  it  has  become  useless, 
its  employment  should  be  discontinued  ; for,  by 
remaining  too  long  on  parts,  it  may  obstruct  the 
circulation,  diminish  the  tone  of  the  compressed 
fibres  and  vessels,  and  thus  do  serious  harm. 

Bandages  are  either  simple  or  compound.  They 
are  also  sometimes  divided  into  general  and  parti- 
cular. The  latter  often  derive  their  names  from 
the  parts  to  which  they  are  usually  applied. 

A simple  bandage  is  a long  piece  of  linen  or 
cotton,  of  an  indefinite  length,  and  from  three  to 
six  inches  in  breadth.  When  about  to  be  applied, 
it  is  commonly  rolled  up,  and  the  rolled  part  is 
termed  its  head.  When  rolled  up  from  each  end, 
it  is  called  a double-headed  roller  or  bandage. 

The  chief  of  the  simple  bandages  are  the  circu- 
lar, the  spiral,  the  uniting,  the  retaining,  the  ex- 
pellent,  and  the  creeping. 

The  circular  bandage  is  the  simplest;  consist- 
ing merely  of  a few  circles  of  a roller  covering 
or  overlapping  each  other. 

The  spiral  bandage  is  the  most  frequently  used 
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of  all ; for  it  is  this  which  is  seen  in  such  common 
employment  on  the  limbs,  in  cases  of  ulcers,  va- 
rices, fractures,  &c.  In  applying  a common  roller 
to  the  whole  of  a limb,  the  bandage  must  be  car- 
ried round  the  part  spirally  ; for  otherwise  the 
whole  member  cannot  be  covered.  When  the 
leg  is  the  part,  the  surgeon  is  to  begin  by  sur- 
rounding the  foot  with  a few  turns.  Then  carry- 
ing the  head  of  the  bandage  over  the  instep,  he  is 
to  convey  it  backward,  so  as  to  make  the  bandage 
unroll,  and  apply  itself  just  above  the  heel.  The 
roller  may  next  be  brought  over  the  inner  ankle; 
thence  again  over  the  instep,  and  under  the  sole  ; 
and  the  surgeon  then  brings  the  bandage  spirally 
upward  once  more  to  the  outer  part  of  the  leg. 
After  this,  every  circle  of  the  roller  is  to  be  applied, 
so  as  to  ascend  up  the  limb  in  a gradual,  spiral 
form,  and  cover  about  one-third  of  the  turn  of  the 
roller  immediately  below  it.  The  unequal  diame- 
ter of  the  limb  is  one  great  cause,  which  brings 
into  view  the  unskilfulness  of  a surgeon  in  this 
operation  ; for  it  prevents  the  roller  from  lying 
smoothly,  although  spirally  applied,  unless  a par- 
ticular artifice  be  dexterously  adopted.  The  plan 
alluded  to  is,  to  double  back  the  part  of  the  roller 
that  would  not  be  even,  were  the  application  to  be 
continued  in  the  common  spiral  way,  without  this 
manoeuvre.  When  the  bulk  of  the  limb  increases 
very  suddenly  it  is  sometimes  necessary  to  fold,  or, 
as  it  is  termed,  reverse  every  circle  of  the  bandage  in 
the  above  manner,  in  order  to  make  it  lie  evenly  on 
the  limb.  It  is  manifest  that  the  pressure  of  the 
roller  will  be  greatest  where  the  duplicatures  are 
situated;  and  hence,  when  it  is  an  object  to  com- 
press any  particular  part,  the  surgeon  should  con- 
trive to  reverse  the  turns  of  the  bandage  just  over 
the  situation  where  most  pressure  is  desirable. 

When  a roller  is  to  be  applied  to  the  forearm, 
it  is  often  best  to  put  a few  of  the  first  turns  of  it 
round  the  hand. 

Particular  care  must  be  taken  not  to  make  the 
bandage  very  tight,  if  it  be  intended  to  wret  it 
afterwards  with  any  lotion ; for  moisture  always 
renders  it  still  more  tense. 

Mr.  John  Bell  describes  the  principal  purposes 
for  which  a roller  has  been  employed,  as  follows  : 
“ Although,  in  recent  wounds,  it  is  with  plasters 
and  sutures  that  we  unite  the  parts  point  to  point, 
yet  it  is  with  the  bandage  that  we  support  the 
limb,  preserve  the  parts  in  continual  and  perfect 
contact  with  each  other,  and  prevent  any  strain 
upon  the  sutures,  with  which  the  parts  are  imme- 
diately joined;  and  we  often  unite  parts  by  the 
bandage  alone.  But,  it  is  particularly  to  be  ob- 
served, that,  in  gun-shot  wounds,  and  other  bruised 
wounds,  though  it  would  be  imprudent  to  sew  the 
parts,  since  it  is  impossible  that  they  should  al- 
together unite,  yet  the  gentle  and  general  support 
which  we  give  by  a compress  and  bandage,  pre- 
vents them  from  separating  far  from  each  other, 
unites  the  deep  parts  early,  and  lessens  the  extent 
of  that  surface  which  must  naturally  fall  into  sup- 
puration. 

“ In  the  hemorrhagy  of  wounds,  we  cannot 
always  find  the  artery ; we  dare  not  always  cut 
parts  for  fear  of  greater  dangers,;  we  are  often 
alarmed  with  bleedings  from  uncertain  vessels,  &c. 
or  from  veins  as  well  as  arteries  : these  hemorrhages 
are  to  be  suppressed  by  the  compress ,;  which  com- 
press, or  even  the  sponge  itself,  is  but  an  instru- 
ment of  compression,  serving  to  give  the  bandage 
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its  perfect  effect.  Frequently,  in  bleedings  near 
the  groin,  or  the  armpit,  or  the  angle  of  the  jaw, 
— wherever  the  bleeding  is  rapid,  the  vessels  un- 
certain, the  cavity  deep,  and  the  blood  not  to  be 
commanded  by  a tourniquet,  and  where  the  circum- 
stances forbid  a deliberate  and  sure  operation,  we 
trust  to  compress  and  bandage  alone. 

“ Bandage  is  very  powerful  in  suppressing 
bleeding.  At  one  period  of  surgery,  it  took  place 
of  every  other  method,  &c.  If  a compress  be 
neatly  put  upon  the  bleeding  arteries,  if  there  be  a 
bone  to  resist  the  compress,  or  even  if  the  soft  parts 
be  firm  below,  and  the  bandage  be  well  rolled, 
the  patient  is  almost  secure.  But  such  a roller 
must  be  applied  smoothly  from  the  very  extremity 
of  the  fingers  or  toes ; the  member  must  be  tho- 
roughly supported  in  all  its  lower  parts,  that  it  may 
bear  the  pressure  above.  It  is  partial  stricture 
alone  that  does  harm,  creates  intolerable  pain  and 
anxiety,  or  brings  on  gangrene.  Hemorrhagy 
requires  a very  powerful  compression,  which  must 
therefore  be  very  general,  &c.  It  must  not  be 
made  only  over  the  bleeding  arteries,  which  is  all 
that  the  surgeon  thinks  of  in  general,  &c. 

“ In  abscesses,  where  matter  is  working  down- 
wards along  the  limb,  seeking  out,  as  it  were,  the 
weak  parts,  undermining  the  skin,  and  wasting  it, 
insulating  and  surrounding  the  muscles,  and  pe- 
netrating to  the  bones,  the  bandage  does  every 
thing.  The  expelling  bandage,  the  propelling- 
bandage,  the  defensive  bandage,  were  among  the 
names  which  the  older  surgeons  gave  to  the  roller, 
when  it  was  applied  for  these  particular  purposes  ; 
and  these  are  properties  of  the  roller,  which  should 
not  be  forgotten.”  (See  Principles  of  Surgery 
vol.  i.) 

Soon  after  this  description,  in  which  the  ad- 
vantages of  the  roller  in  gun-shot  wounds,  and 
hemorrhage,  are  rather  exaggerated,  Mr.  John 
Bell  proceeds  to  explain  in  what  manner  this  most 
simple  of  all  bandages  may  be  put  on  a limb. 

“ Practice  will  convince  you,  that  the  firmness 
and  neatness  of  a bandage  depend  altogether  upon 
these  two  points  ; First,  upon  the  turns  succeeding 
each  other  in  a regular  proportion  ; and.  Secondly, 
upon  making  reverses,  wherever  you  find  any 
slackness  likely  to  arise  from  the  varying  form  of 
the  limb.  Thus,  in  rolling  from  the  foot  to  the 
ankle,  leg,  and  knee,  you  must  take  care,  first, 
that  the  turns,  or,  as  the  French  call  them,  doloires, 
of  the  roller  lie  over  one  another  by  just  one  third 
of  the  breadth  of  the  bandage;  and, secondly,  that, 
at  every  difficult  part,  as  over  a joint,  you  turn  the 
roller  upon  the  limb,  with  the  opposite  flat  side 
towards  it : you  must  turn  the  bandage  so  as  to 
reverse  it,  making  what  the  French  call  a ren- 
vers.ee  of  the  roller  at  the  ankle,  at  the  calf  of  the 
leg,  and  at  the  knee.  You  must  be  careful  to  roll 
your  bandage  from  below  upwards,  and  support 
the  whole  limb  by  a general  pressure.  That  you 
may  be  able  to  support  the  diseased  part  with  a 
particular  pressure,  you  must  lay  compresses  upon 
the  hollows  and  upon  the  bed  of  each  particular 
abscess,  and  change  the  place  of  these  compresses 
from  time  to  time,  so  as  now  to  prevent  matter 
sinking  into  a particular  hollow,  now  to  press  it  out 
from  a place  where  it  is  already  lodged,  and  again 
to  reunite  the  surface  of  an  abscess  already  com- 
pletely formed,  from  which  the  matter  has  been 
discharged.”  ( Principles  of  Surgery,  vol.  i.) 

In  applying  a roller  to  the  leg,  as  Dr . C utler  ob- 


serves, the  turns  cannot  be  laid  down  flatly,  as  the 
upper  border  will  compress  the  salient  part  of  the 
limb,  while  the  lower  one  hangs  loose.  This  in- 
convenience is  obviated  by  reversing  it  at  every 
turn,  so  that  the  inferior  becomes  the  superior, 
and  the  external  face  the  internal.  The  hand 
should  press  lightly  over  each  reverse,  so  as  to 
flatten  it.  Two  things  are  to  be  observed  in  apply- 
ing this  reversed  bandage;  one  is  not  to  unroll,  in 
making  the  angle,  more  of  the  band  than  is  abso- 
lutely necessary ; the  other,  to  carry  the  angles 
upwards,  in  a perpendicular  line,  and  always  far 
from  the  part  affected.  (See  Cutler's  Surgeon's 
Pract.  Guide  in  Dressing,  &c.  p.  18.) 

In  the  article  Joints,  I have  noticed  the  good 
effects  of  the  pressure  of  the  roller  in  the  cure  of 
some  diseases  of  the  knee.  Here  Mr.  John  Bell’s 
sentiments  upon  the  subject  merit  attention : — 
“ In  a diseased  bursa,  as  in  a relaxation  of  the 
knee-joint,  that  disease  which,  with  but  a little 
indulgence,  a very  little  encouragement  of  foment- 
ations, poultices,  bleeding,  and  low  diet,  would 
end  in  white  swelling  of  the  knee,  may  be  stopped 
even  by  so  simple  a matter  as  a well-rolled  band- 
age.” (Vol,  i.  p.  127.) 

The  uniting  bandage,  or  spiea  descendens,  used 
in  rectilinear  wounds,  consists  of  a double-headed 
roller,  with  a longitudinal  slit  in  the  middle,  three 
or  four  inches  long.  The  roller  having  one  head 
passed  through  the  slit,  enables  the  surgeon  to  draw 
the  lips  of  the  wound  together.  The  two  heads  are 
then  carried  in  opposite  directions  round  the  limb 
again,  and  when  they  meet  another  slit  is  made, 
through  which  one  of  them  is  passed.  The  same 
manoeuvres  are  repeated,  along  the  whole  line  of 
the  wound.  This  bandage  is  a bad  one ; for  it 
cannot  be  made  to  lie  equally  on  the  part.  Nei- 
ther can  it  be  removed,  without  cutting  it.  Mo- 
dern surgeons  rarely  employ  it. 

Heister,  Henckel,  and  Richter,  describe  a sort 
of  uniting  bandage,  that  allows  the  surgeon  to  see 
the  wound,  over  which  only  small  ligatures  cross. 

When  we  make  use  of  a single-headed  roller, 
merely  as  a retentive  bandage,  we  should  remem- 
ber always  to  begin  the  application  of  it  on  the 
side  opposite  the  wound.  The  obvious  reason  for 
so  doing  is,  to  prevent  a further  separati^i  of  the 
lips  of  the  wound,  as  the  contrary  manner  of  ap- 
plying the  roller  would  tend  directly  to  divide 
them.  (Gooch,  vol.  i.  p.  143.) 

The  intention  of  the  ex  pel-lent  bandage  is,  to  keep 
the  discharge  sufficiently  near  the  orifice  of  the 
wound  to  prevent  the  formation  of  sinuses.  In 
general  a compress  of  unequal  thickness  is  neces- 
sary ; the  thinner  part  of  the  compress  being  placed 
next,  and  immediately  contiguous  to,  the  orifice 
of  the  wound  ; the  thicker  part  below.  Before 
the  bandage  is  applied,  the  pus  must  be  completely 
pressed  out,  and  the  rolling  begin  with  two  or  three 
circular  turns  on  the  lower  part  of  the  compress. 
The  bandage  must  then  be  carried  spirally  up- 
wards, but  not  quite  so  tightly  as  below.  It  is 
afterwards  to  be  rolled  downward  to  the  place 
where  it  began. 

The  creeping  is  a simple  bandage,  every  suc- 
ceeding turn  of  which  only  just  covers  the  edge 
of  the  preceding  one.  It  is  employed  in  cases  in 
which  the  object  is  merely  to  secure  the  dressings, 
and  not  to  make  any  considerable  or  equable 
pressure. 

A bandage  is  termed  compound,  when  several 
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pieces  of  linen,  cotton,  or  flannel,  are  sewed  to- 
gether in  different  directions,  or  when  the  bandage 
is  torn  or  cut,  so  as  to  have  several  tails.  Such 
are  the  T bandage,  the  suspensory,  the  capistrum, 
&c. 

The  eighteen-tailed  bandage  is  one  of 'the  most 
compound.  This  is  in  common  use  for  fractures  of 
the  leg  and  thigh ; sometimes,  but  not  often,  for 
those  of  the  forearm,  and,  frequently,  for  parti- 
cular wounds.  Its  great  recommendation  is  the 
facility  with  which  it  can  be  undone,  so  as  to  allow 
the  parts  to  be  examined,  and  its  not  creating,  on 
such  an  occasion,  the  smallest  disturbance  of  the 
disease,  or  accident.  In  the  North  London  Hos- 
pital, where  MTntyre’s  apparatus  is  employed  for 
fractures  of  the  lower  extremities,  the  eighteen  or 
many  tailed  bandage  is  not  very  often  used. 

The  eighteen-tailed  bandage  consists  of  a lon- 
gitudinal portion  of  a common  roller,  and  a suf- 
ficient number  of  transverse  pieces,  or  tails,  to 
cover  as  much  of  the  part  as  is  requisite-  Each  of 
the  cross  pieces  is  to  be  proportioned  in  length 
to  the  circumference  of  the  part  of  the  limb  to 
which  it  is  to  be  applied  • so  that,  in  making  this 
sort  of  bandage  for  the  leg,  or  thigh,  the  upper 
tails  will  be  twice  as  long  as  the  lower  ones.  After 
laying  the  long  part  of  the  bandage  on  a table,  fix 
the  upper  end  of  it  in  some  way  or  another.  Then 
arrange  the  tails  across  it,  in  sufficient  number  to 
cover  such  part  of  the  limb  as  requires  the  band- 
age. Each  tail  must  be  long  enough  to  extend 
about  two  inches  beyond  the  opposite  one,  when 
they  are  both  applied.  The  tails  being  all  arranged 
across  the  longitudinal  band,  they  are  to  be  stitched 
in  this  position  with  a needle  and  thread.  When 
the  bandage  is  intended  for  the  leg,  a piece  of  the 
longitudinal  part  of  the  roller  below  is  to  extend 
beyond  the  tails.  This  is  usually  brought  under 
the  sole  of  the  foot,  and  then  applied  over  the  in- 
ner ankle,  directly  after  the  bandage  has  been  put 
under  the  limb.  Then  the  surgeon  lays  down  the 
first  of  the  lower  tails,  and  covers  it  with  the  next. 
In  this  way,  he  proceeds  upward,  till  all  the  cross 
pieces  are  applied,  the  uppermost  one  of  which  he 
fastens  with  a pin.  This  bandage  has  a very  neat 
appearance.  The  tails  are  said  to  lie  better,  when 
placed  across  the  longitudinal  piece  a little  -ob- 
liquely. 

The  T bandage  is,  for  the  most  part,  used  for 
covering  parts  of  the  abdomen  and  back,  and,  es- 
pecially, the  scrotum,  perineum,  and  parts  about 
the  anus.  Its  name  is  derived  from  its  resem- 
blance to  the  letter  T,  and  it  is,  as  Mr.  John  Bell 
remarks,  the  peculiar  bandage  of  the  body.  If  the 
breast,  or  belly,  be  wounded,  we  make  the  trans- 
verse piece,  which  encircles  the  body,  very  broad  • 
and  having  split  the  tail-part  into  two  portions,  one 
of  these  is  to  be  conveyed  over  each  side  of  the 
neck,  and  pinned  to  the  opposite  part  of  the  circu- 
lar bandage,  so  as  to  form  a suspensory  for  the  lat- 
ter, and  prevent  its  slipping  down.  But,  says  Mr. 
John  Bell,  if  we  have  a wound,  or  disease,  or  ope- 
ration, near  the  groin,  or  private  parts,  the  tail- 
part  becomes  the  most  important  part  of  the 
bandage  : then  the  transverse  piece,  which  is  to 
encircle  the  pelvis,  is  smaller,  while  the  tail-part  is 
made  very  broad.  When  the  disease  is  in  the  pri- 
vate parts,  perineum,  or  anus,  we  often  split  the 
tail  according  to  circumstances.;  but,  when  the 
disease  is  in  one  groin,  we  generally  leave  the  tail- 
part  of  the  bandage  entire  and  broad. 
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The  scissum  linteum,  or  split-cloth,  is  a bandage 
applied  occasionally  to  the  head,  and  consists  of  a 
central  part,  and  six  or  eight  tails,  or  heads,  which 
are  applied  as  follows  : — 

When  the  cloth  has  six  heads,  the  middle,  or  un- 
split part  of  the  cloth  is  applied  to  the  top  of  the 
head.  The  two  front  tails  go  round  the  temples, 
and  are  pinned  at  the  occiput ; the  two  back  tails 
go  also  round  the  temples,  and  are  pinned  over 
the  forehead  ; the  two  middle  tails  are  usually  di- 
rected to  be  tied  under  the  chin  ; but,  as  Mr.  John 
Bell  observes,  this  suffocates  and  heats  the  patient, 
and  it  is  better  to  tie  them  over  the  top  of  the  head, 
or  obliquely,  so  as  to  make  pressure  upon  any  par- 
ticular point.  ( Principles  of  Surgery,  vol.  i.  p.  131.) 

The  old  surgeons  usually  split  this  middle  tail 
into  two  parts,  a broad,  and  narrow  one.  In  the 
broad  one,  they  made  a hole  to  let  the  ear  pass 
through.  This  broad  portion  was  tied  under  the 
chin,  while  the  narrow  ends  were  tied  obliquely 
over  the  head.  As  Mr.  John  Bell  has  observed, 
though  this  gave  the  split-cloth  the  effect  of  eight 
tails,  yet,  the  ancient  surgeons  did  not  name  it  the 
split-cloth  with  eight  tails.  When  they  split  the 
cloth  into  eight  tails,  and  especially  when  they 
tied  the  eight  tails  in  the  following  particular  man- 
ner, they  called  the  bandage  cancer,  as  resembling 
a crab  in  the  number  of  its  legs.  The  cancer,  or 
split-cloth  of  eight  tails,  was  laid  over  the  head,  in 
such  a manner,  that  four  tails  hung  over  the  fore- 
head and  eyes,  while  the  other  four  hung  over  the 
back  of  the  head.  They  were  tied  as  follows  : — first, 
the  two  outermost  tails,  on  each  side  in  front,  were 
tied  over  the  forehead,  while  the  two  middle  tails 
in  front  were  left  hanging  over  the  knot.  Then 
the  two  outermost  or  lateral  tails  behind  were  tied 
round  the  occiput.  Next  the  middle  tails  were 
tied,  the  two  anterior  ones  being  made  to  cross  over 
each  other,  and  pass  round  the  temples,  to  be 
pinned  at  the  occiput ; while  the  two  middle  tails 
behind  were  made  to  cross  each  other,  and  pass 
round  the  temples,  so  as  to  be  pinned  over  the 
ears,  or  near  the  forehead.  (See  John  Bell’s  Prin- 
ciples, vol.  i.  p.  132.) 

The  triangular  bandage  is  generally  a handker- 
chief doubled  in  that  form.  It  is  commonly  used 
on  the  head,  and,  now  and  then,  as  a support  to 
the  testicles,  when  swelled.  The  French  term  it 
couvre  chef  en  triangle. 

The  nodose  bandage,  called  also  scapha,  is  a dou- 
ble-headed roller,  made  of  a fillet  four  yards  long, 
and  about  an  inch  and  a half  broad.  It  must  be 
reversed  two  or  three  times,  so  as  to  form  a knot 
upon  the  part  which  is  to  be  compressed.  It  is 
employed  for  the  stoppage  of  hemorrhage,  or  for 
securing  the  compress  after  the  performance  of  ar- 
teriotomy  in  the  temples.  It  is  more  particularly 
described  in  another  place.  (See  Arterjotomy.) 

The  most  convenient  bandage  for  the  forehead, 
face,  and  jaws,  is  th e four-tailed  one  or  single  split- 
cloth. 

It  is  composed  of  a strip  of  cloth,  about  four 
inches  wide,  which  is  to  be  torn  at  each  end,  so  as 
to  leave  only  a convenient  portion  of  the  middle 
part  entire.  This  unsplit  middle  portion  is  to  be 
applied  to  the  forehead,  if  the  wound  be  there,  and 
the  two  upper  tails  are  carried  backward,  and  tied 
over  the  back  part  of  the  head,  while  the  two  lower 
ones  are  to  be  tied  either  over  the  top  of  the  head, 
or  under  the  chin,  as  may  seem  most  convenient. 

When  the  wound  is  on  the  top  of  the  head,  the 
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middle  of  the  undivided  part  is  to  be  applied  to 
the  dressings.  The  two  posterior  tails  are  to  be 
tied  forward,  and  the  two  anterior  ones  are  to  be 
carried  backward,  so  as  to  be  tied  behind  the  head. 
This  is  sometimes  called  Galen’s  bandage.  It  is 
curious,  that  writers  on  bandages  should  use  the 
terms  head  and  tail,  synonymously  ; and  hence 
this  four-tailed  bandage  is  often  called  the  sling 
with,  four  heads.  Such  confusion  of  language  is 
highly  reprehensible,  as  it  obstructs  the  compre- 
hension of  any,  the  most  simple,  subject. 

If  the  upper  lip  be  cut,  and  a bandage  needed, 
which  is  seldom  the  case,  it  is  almost  superfluous 
to  say  that  this  bandage  will  serve  the  purpose. 
It  serves  also  in  cuts  of  the  lower  lip,  though  in 
them,  also,  we  trust  rather  to  the  twisted  suture 
than  a bandage. 

The  single  split-cloth  is  particularly  useful  for 
supporting  a fractured  lower  jaw  ; and,  in  such 
cases,  is  the  only  one  employed  in  modern  sur- 
gery. This  bandage,  when  used  for  this  particular 
purpose,  namely,  supporting  the  lower  jaw,  is 
named  capistrum,  or  bridle,  because  it  goes  round 
the  part  somewhat  like  a bridle. 

“ In  some  cases  (says  Mr.  John  Bell),  the 
circumstances  require  us  to  support  the  chin  par- 
ticularly, and  then  the  unslit  part  of  the  bandage, 
is  applied  upon  the  chin  with  a small  hole  to  re- 
ceive the  point ; but,  where  the  jaw  is  broken,  we 
pad  up  the  jaw-bone  into  its  right  shape,  with 
compresses  pressed  in  under  the  jaw,  and  secured 
by  this  bandage.  When  we  are  in  fear  of  he- 
morrhage after  any  wound,  or  operation,  near  the 
angle  of  the  jaw,  we  can  give  the  sling  a very  re- 
markable degree  of  firmness.  For  this  purpose, 
we  tear  the  band  into  three  tails  on  each  side, 
and  we  stitch  the  bandage  at  the  bottom  of  each 
slit,  lest  it  should  give  way,  when  drawn  firm,”  &c. 
( Principles  of  Surgery,  vol.'i,) 

We  have  already  described  one  wTay  of  apply- 
ing a handkerchief,  as  a bandage  to  the  head,  in 
our  notice  of  the  triangular  one  or  couvre  chef 
en  triangle.  The  other  manner  of  applying  the 
handkerchief,  called  the  grand  couvre  chef,  is 
as  follows : — 

You  take  a large  handkerchief,  and  fold  it,  not 
in  a triangular,  but  a square  form.  You  let  one 
edge  project  about  three  finger-breadths  beyond 
the  other,  in  order  to  form  a general  border  for 
the  bandage.  You  lay  the  handkerchief  upon  the 
head,  so  as  to  make  the  lower  fold,  to  which  the 
projecting  border  belongs,  lie  next  the  head  ; while 
the  projecting  border  itself  is  left  hanging  over  the 
eyes,  till  the  bandage  is  adjusted.  The  two  corners 
of  the  outermost  fold  are  first  to  be  tied  under  the 
chin  ; the  projecting  border  is  then  to  be  turned 
back,  and  pinned  in  a circular  form  round  the  face, 
while  the  corners  of  the  fold  next  the  head  are  to 
be  carried  backward  and  tied. 

After  the  outer  corners  of  this  bandage  have  been 
tied  under  the  chin  ; after  the  inner  corners  have 
been  drawn  out  and  carried  round  the  occiput ; and 
after  the  border  has  been  turned  back  and  pinned  ; 
the  doubling  of  the  handkerchief  over  each  side  of 
the  neck  hangs  in  a loose,  awkward  manner.  It 
remains,  therefore,  to  pin  this  part  of  the  handker- 
chief up  above  the  ear,  as  neatly  as  can  be  contrived. 
(See  J.  Bell’s  Principles .) 

I he  grand  couvre  chef  has  certainly  nothing  to 
recommend  it,  either  in  point  of  utility,  or  elegance. 
A common  nightcap  must  always  be  infinitely 


BEL 

preferable  to  it.  In  the  event,  however,  of  a cap 
not  being  at  hand,  it  is  proper  that  the  surgeon 
should  know  what  contrivances  may  be  substituted 
to  fulfil  the  objects  in  view. 

Having,  in  numerous  articles  of  this  Dic- 
tionary, noticed  the  mode  of  applying  bandages  in 
particular  cases,  and  allotted  a few  separate  de- 
scriptions for  such  bandages,  as  are  not  here 
mentioned,  but  which  are  often  spoken  of  in  books, 
we  shall  conclude  for  the  present  with  referring  the 
reader  for  further  information  to  Rees’s  Cyclopcedia  ; 
John  Bell’s  Principles  of  Surgery , vol.  i.  Diet,  des 
Sciences  Med  : art.  Bandage.  Galen  and  Vidus 
Vidius  are  reckoned  the  best  of  the  old  writers  on 
the  subject ; M.  Sue,  Thillaye,  Heister,  Juville, 
Lombard,  Bernstein,  J.  Bell,  and  Cutler,  of  the 
modern  ones.  The  Treatise  of  the  latter  is  entitled 
The  Surgeon’s  Practical  Guide  in  Dressing  and  in 
the  Methodic  Application  of  Bandages,  12mo.  Lon- 
don, 1834.  Illustrated  by  numerous  engravings. 

BARK,  PERUVIAN.  (See  Cinchona.) 
BELLADONNA.  ( Deadly  Nightshade .)  A 
powerful  sedative  and  narcotic.  The  leaves  were 
first  used  externally  for  discussing  scirrhous  swell- 
ings, and  they  have  been  subsequently  given 
internally,  in  scirrhous  and  cancerous  diseases, 
amaurosis,  &c.  Five  grains  of  them  dried  are 
reckoned  a powerful  dose  \ one  is  enough  to  begin 
with.  At  present,  the  extract,  in  doses  of  half  a 
grain,  gradually  increased  to  three,  is  more  com- 
monly prescribed. 

It  is  said  that  the  recent  leaves  powdered,  and 
made  into  an  ointment  with  an  equal  weight  of  lard, 
more  effectually  prevent  priapism,  and  relieve 
chordee,  when  rubbed  on  the  penis,  than  any  other 
application.  ( Paris’s  Pharmacologia,  vol.  ii.p.  110, 
ed.  5.) 

In  neuralgia  of  the  testicle,  breast,  and  other 
parts,  the  use  of  the  extract  of  belladonna,  in  the 
form  of  a plaister  is  well  known. 

From  the  power  which  belladonna  is  known  to 
possess,  of  lowering  the  action  of  the  whole  arterial 
system,  it  seems  to  be  a fit  medicine  in  many  surgical 
cases,  where  that  object  is  desirable,  particularly 
in  examples  of  aneurism. 

An  ointment,  composed  of  one  drachm  of  the 
extract,  and  seven  drachms  of  lard,  and  rubbed  on 
the  perineum,  affords  great  relief  in  hemorrhoids, 
and  chordee.  (See  A.  T.  Thomson’s  Mat.  Med. &;c . 
p.  433,  ed.  2.)  It  may  also  be  applied  directly  on 
the  tumours,  or  the  induration  itself. 

Belladonna  has  the  power  of  producing  a dilata- 
tion of  the  pupil,  when  applied  to  the  eyebrow  and 
eyelids.  The  late  Mr.  Saunders,  a little  while  be- 
fore undertaking  the  operation  for  the  congenital 
cataract,  was  accustomed  to  introduce  some  dis- 
solved extract  of  belladonna  between  the  eyelids, 
or  rub  the  eyebrow  and  skin  about  the  eye  freely 
with  the  same  application.  The  consequence  was, 
that,  if  there  were  no  adhesions  of  the  iris  to 
other  parts,  a full  dilatation  of  the  pupil  was  pro- 
duced in  less  than  an  hour,  and  the  whole  of  the 
cataract  was  distinctly  brought  into  view.  This 
was  unquestionably  a considerable  improvement 
in  practice,  as  the  iris  was  kept  out  of  danger, 
and  the  operation  materially  facilitated.  I allude 
here  more  particularly  to  Air.  Saunders’s  own 
method,  in  which  he  introduced  the  needle  through 
the  cornea,  in  front  of  the  iris,  and  then  conveyed  it 
to  the  cataract  through  the  enlarged  pupil.  Bella- 
donna was  also  externally  applied  by  Mr.  Saunders, 


BLA 

after  the  operation,  with  the  view  of  preventing  the 
edge  of  the  iris  from  becoming  adherent  to  the  edges 
of  the  torn  capsule.  The  influence  of  belladonna 
on  the  iris  led  also  Professor  Reimarus  to  propose 
its  use  for  facilitating  the  extraction  of  the  cataract. 
In  iritis,  the  same  plan  is  an  important  part  of  the 
treatment.  It  must,  however,  be  admitted,  that 
the  iris,  when  much  altered  by  inflammation,  is 
not  affected  by  belladonna ; but,  even  under 
such  circumstances,  its  use  is  not  attended  with 
any  disadvantage.  But  it  is  not  from  its  effects 
on  the  pupil  alone,  that  the  extract  of  belladonna 
should  be  applied.  Very  decided  relief  is  ob- 
tained from  its  application  in  cases  whei’e  there  is 
a deep-seated  pain,  extending  from  the  eyeball  to 
the  temple  and  especially  in  rheumatic  inflamma- 
tion. It  may  be  used  as  recommended  by  Beer,  in  the 
form  of  ointment,  rubbed  in  upon  the  temple  (half 
a drachm  of  the  extract,  with  an  equal  quantity 
of  mercurial  ointment  every  night),  or  the  extract 
alone,  softened  with  water  and  daubed  over  the 
lids  and  brow,  and  kept  moist  for  one  or  two 
hours,  with  a light  fold  of  old  linen,  wetted 
every  ten  minutes,  may  be  preferred.  (See  Jacob 
m Trans,  of  Assoc,  of  Physicia7is  of  Coll.  Ireland, 
vol.  v.  p.  476.)  Whenever  the  state  of  the  eye, 
behind  the  pupil,  requires  to  be  minutely  examined, 
the  plan  of  dilating  this  aperture  by  means  of 
belladonna,  very  materially  facilitates  the  examin- 
ation. Stramonium  is  found  to  have  the  same  effect 
upon  the  iris  as  belladonna.  Some  experiments,  in 
which  the  fact  is  clearly  proved,  were  detailed  many 
years  ago,  by  a namesake  of  my  own  in  the  United 
States.  (See  A.  Diss.  on  the  Properties  and  Effects 
of  the  Datura  Stramonium,  fyc,  by  Samuel  Cooper , 
Philadelphia,  1797.  C.  Himly,  De  la  Paralysie 
de  l' Iris  par  une  application  locale  de  Jusquiame,  fyc. 
2d.ed.  12mo.  Altona,  1805.  J . Bailey,  Obs.  relative 
to  the  Use  of  Belladonna  in  painful  Disorders  of 
the  Head  and  Face,  8vo.  Bond.  1818.) 

BINOCULUS  (from  binus,  double,  and  oculus, 
the  eye).  A bandage  for  keeping  dressings  on  both 
eyes.  Its  application  will  easily  be  understood  by 
referring  to  Monoculus. 

BISTOURY.  ( Bistoire , French.)  Any  small 
knife  for  surgical  purposes. 

BLADDER,  PUNCTURE  OF.  The  making 
of  an  artificial  outlet  for  the  urine  is  an  operation  to 
which  we  are  sometimes  obliged  to  have  recourse, 
after  having  in  vain  employed  all  the  other  means 
indicated  for  the  prevention  of  the  bad,  and  even 
fatal,  consequences  of  a stoppage  of  the  evacuation 
of  this  fluid,  and  distension  of  the  bladder.  Various 
accidents  and  diseases,  both  acute  and  chronic,  may 
occasion  this  dangerous  state,  as  will  be  more  parti- 
cularly noticed  in  the  article  Urine,  Retention  of. 
In  some  cases,  however,  the  artificial  outlet  is  not 
made,  at  the  present  day,  so  frequently  by  punc- 
turing the  bladder,  as  by  opening  the  distended 
part  of  the  membranous  portion  of  the  urethra, 
behind  the  stricture. 

The  bladder,  which  can  conveniently  hold  about 
a pint  and  a half  of  urine,  is  no  sooner  dilated,  so  as 
to  contain  two  pints,  than  uneasy  sensations  are 
experienced.  The  desire  of  discharging  the  water 
now  becomes  urgent,  and  if  the  inclination  be  not 
gratified,  and  the  bladder  be  suffered  to  be  dilated 
beyond  its  natural  state,  for  a certain  time,  it  loses  all 
power  of  contraction,  and  becomes  paralytic.  The 
desire,  indeed,  continues,  and  the  efforts  are  renewed 
in  painful  paroxysms ; but,  the  po  wer  is  lost,  and 
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the  bladder  becomes  more  and  more  distended. 
When  this  viscus  is  dilated  in  the  utmost  degree,  and 
neither  its  own  structure,  nor  the  space  in  the 
abdomen,  can  allow  a further  distension,  either  the 
bladder  must  be  lacerated,  which  it  rarely  is,  so 
equally  is  it  supported  by  the  pressure  of  the  sur- 
rounding parts,  or  its  orifice  must  expand  and  the 
urine  begin  to  flow.  After  the  third  day  of  retention, 
the  urine  often  really  begins  to  flow,  and  whatever 
descends  from  the  kidneys  is  evacuated  in  small 
quantities  from  time  to  time,  and  at  this  period,  the 
bladder  is  distended  in  as  great  a degree  as  it  ever  can 
be,  however  long  the  patient  may  survive.  This 
dribbling  of  the  urine,  which  begins  when  the  blad- 
der is  dilated  to  the  utmost,  and  continues  till  the 
eighth  or  tenth  day,  or  till  the  bladder  sloughs,  has 
long  been  understood,  and  is  named  by  the  French, 
“ Retention  par  regorgement.”  To  practitioners,  who 
do  not  understand  it,  the  occurrence  is  most  deceit- 
ful. The  friends  felicitate  themselves,  that  the  urine 
begins  to  flow  ; the  surgeon  believes  it ; basins  and 
cloths  wet  with  urine  are  easily  produced  ; but  the 
patient  lies  unrelieved.  The  continued  distension  of 
the  bladder  is  followed  by  inflammation  of  it  and  the 
peritoneum.  The  insensibility,  and  low  delirium 
of  incipient  gangrene,  are  mistaken  for  that  relief, 
which  was  expected  from  the  flow  of  urine,  till  either 
hiccough  comes  on,  and  the  patient  dies  of  fever  and 
inflammation,  or  the  urine  gets  into  the  abdomen 
through  an  aperture,  formed  by  mortification.  Let 
no  surgeon,  therefore,  trust  to  the  reports  of  nurses 
and  friends,  but  lay  his  hand  upon  the  hypogastric 
region,  and  tap  with  his  finger,  in  order  that  he  may 
distinguish  the  distended  bladder,  and  the  fluctuation 
of  urine.  As  the  bladder  suffers  no  further  distension 
after  the  third  day,  why  should  it  burst?  Not  from 
laceration  ; for  it  is  supported  by  the  uniform  pres- 
sure of  the  surrounding  viscera ; not  by  yielding 
suddenly,  for  it  is  distended  to  its  utmost  on  the  third 
day  of  the  retention,  and  yet  seldom  gives  way  be- 
fore the  tenth  ; not  by  attenuation,  for  it  becomes 
thickened.  The  term  laceration  was  never  more 
wrongly  applied,  than  in  this  instance  ; for,  when 
there  is  a breach  in  the  bladder,  it  is  found,  on 
dissection,  to  be  a small  round  hole,  such  as  might 
be  covered  with  the  point  of  the  finger.  The  rest 
of  the  viscus,  and  the  adjacent  bowels,  are  red  and 
inflamed,  while  this  single  point  is  black  and  mor- 
tified ! Delay  is  more  dangerous  than  even  the 
worst  modes  of  making  an  opening  into  the  bladder ; 
and,  while  life  exists,  the  patient  should  have  his 
chance.  (See  John  Bell’s  Principles  of  Surgery, 
vol.  ii.  parti,  p.  262,  &c.)  That  many  patients 
die  after  paracentesis  of  the  bladder  is  an  undoubted 
truth,  and  this  circumstance  has  rather  intimidated 
practitioners  against  the  operation.  It  appears  to 
me,  however,  that  in  general  death  may  be  more 
fairly  ascribed  to  the  effects  of  the  disease,  than  to 
the  puncture  of  the  bladder,  and  that,  if  the  making 
of  an  outlet  for  the  urine,  in  some  way  or  another, 
were  not  deferred  so  long  as  it  often  is,  the  recover- 
ies would  be  more  numerous.  Hence,  when  relief 
cannot  be  obtained  by  the  treatment  described  in 
the  article  Urine,  Retention  of  ; when  no  urine 
at  all  has  come  away  for  three  days,  and  no  catheter 
can  be  introduced,  the  making  of  an  outlet  for  the 
urine  should  not  be  delayed.  Indeed,  in  urgent 
cases,  one  should  rather  operate  earlier.  Indeed, 
as  Sir  Benjamin  Brodie  has  observed,  it  is  impos- 
sible to  lay  down  any  general  rule  concerning  the 
period,  beyond  which  the  operation  ought  not  to 
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be  deferred.  u Sometimes  there  will  be  no  reason 
for  resorting  to  it,  until  after  the  lapse  of  three 
or  four  days,  and,  at  other  times,  it  ought  to  be 
performed  within  thirty-six  hours,  or  even  sooner. 
After  all,  however  necessary  it  may  be  to  the  safety 
of  the  patient  in  some  instances,  it  is  an  operation 
that  is  very  rarely  required  ; surgeons,  who  see  a 
great  number  of  cases  of  retention  of  urine,  may  be 
called  upon  to  perform  it  in  a few  instances.  Those 
who  perform  it  frequently,  must  often  perform  it 
unnecessarily.  (See  Brodie  on  Dis.  of  the  Urinary 
Organs,  e d.  2.  p.41.)  These  remarks,  I infer,  apply 
more  particularly  to  puncturing  the  bladder,  and  not 
to  the  less  serious  operation  of  opening  the  mem- 
branous part  of  the  urethra  behind  the  urethra;  one 
of  the  modern  improvements  of  surgery,  for  which 
we  are  indebted  to  Sir  Astley  Cooper,  and  which, 
in  cases  of  insuperable  retention  from  stricture, 
renders  a puncture  of  the  bladder  itself  but  rarely 
advisable.  Puncture  of  the  bladder  “ in  the  male 
(says  Sir  Astley)  is  not  the  operation  which  I per- 
form, nor  do  I recommend  it  as  a general  practice.” 
( Lectures , Sfc.  vol.ii.  p.  307.)  In  another  place,  he 
pronounces  the  puncture  of  the  bladder,  in  the  male 
to  be  scarcely  ever  necessary.  (P.315.)  Being 
called  many  years  ago  to  a case  of  retention  of  urine 
from  a stricture,  situated  in  the  urethra  behind  the 
scrotum,  he  tried  to  pass  different  instruments, 
without  success.  “ Reflecting  upon  the  case  (says 
he),  it  appeared  to  me  to  be  exposing  the  patient 
to  unnecessary  pain  and  danger,  if  I punctured 
his  distended  bladder;  as,  when  I directed  him  to 
make  attempts  to  discharge  his  urine,  the  urethra 
swelled  excessively  behind  the  stricture,  from  the 
urine  passing  as  far  as  its  seat.  I therefore  deter- 
mined to  make  an  incision  into  the  urethra  only.” 
(p.  316.)  This  was  opened  behind  the  scrotum, 
and  the  urine  readily  discharged.  The  patient 
rapidly  recovered.  Sir  Astley  Cooper  gives  other 
instances  of  the  success  of  this  practice,  which  has 
also  an  advocate  in  Sir  Charles  Bell  (see  Surg. 
Reports,  part  v.)  ; and  I believe,  in  all  the  best  sur- 
geons of  this  country.  Sir  Astley  introduces  a 
female  catheter  through  the  wound  to  prevent 
extravasation  ; but  he  deems  this  not  absolutely 
necessary.  If  any  difficulty  were  experienced,  he 
recommends  a catheter  or  staff,  to  be  passed  to  the 
stricture  ; and,  under  the  guidance  of  its  beak,  an 
incision  to  be  made,  and  extended  an  inch  back- 
ward, in  a line  with  the  beak.  “ The  state  of  the 
urethra  in  stricture  (he  adds)  is  very  different  from 
that  which  exists  with  fistula  in  perinaeo  : in  the 
former  case,  it  is  large  behind  the  obstruction ; in 
the  latter,  it  is  contracted,  and  very  difficult  to 
find.”  ( Lectures , Sfc  vol.  ii.  p.  318.) 

No  doubt,  a man  who  is  exceedingly  skilful  in 
the  use  of  the  catheter,  and  knows  how  to  practise, 
with  science  and  judgment,  all  the  other  means 
for  relieving  the  retention  of  urine,  will  not  fre- 
quently find  it  necessary  to  have  recourse  to  any 
operation.  This  is  said  to  have  been  so  much  the 
case  with  the  eminent  Desault,  that,  in  the  course 
of  ten  years,  he  had  occasion  only  once  to  punc- 
ture the  bladder  in  the  H6tel  Dieu,  where  diseases 
of  the  urethra  are  always  numerous.  (See  Oeuvres 
Chir.  de  Desault,  par  Bichat,  t.  ii.  p.  316.)  M. 
Roux  is  stated  never  to  have  met  with  a single 
instance,  in  which  there  was  a necessity  for  punc- 
turing the  bladder.  (See  Velpeau,  Nouv.  Elem.  de 
Mtd.  Opdr.  t.  iii.  p.  960.)  When,  however,  this 
superior  manual  dexterity  with  the  catheter  is  not 


the  acquirement  of  the  practitioner,  the  timely 
performance  of  paracentesis  of  the  bladder,  or 
at  all  events,  the  making  of  an  outlet  for  the  urine 
in  some  way  or  another,  should  not  be  neglected. 
It  is  gratifying  to  know,  however,  that,  at  the  pre- 
sent day,  the  absolute  necessity  for  puncturing  the 
bladder  is  rendered  less  frequent,  not  only  by  the 
treatment  of  diseases  of  the  urethra  being  better  un- 
derstood than  formerly,  but  also  by  the  very  great- 
perfection  to  which  the  construction  of  elastic 
gum  catheters  is  brought,  instruments,  from  which 
the  most  essential  assistance  may  frequently  be 
derived.  Strictures  in  the  urethra,  and  enlarge- 
ment of  the  prostate  gland,  are  the  two  cases  most 
frequently  producing  a retention  of  urine)  and,  in 
both  of  them.  Sir  Astley  Cooper  considers  the 
operation  of  puncturing  the  bladder  (with  very  few 
exceptions)  entirely  unnecessary  ; an  opinion  with 
which  my  own  observations  lead  me  fully  to  con- 
cur. In  cases  of  enlarged  prostate  gland,  a skilful 
surgeon  will  almost  always  succeed  in  introducing 
a catheter  of  proper  shape  and  length ; and  in  ex- 
amples of  retention  from  stricture,  when  relief  can- 
not be  afforded  by  ordinary  means,  the  best  plan, 
generally,  is  not  to  puncture  the  bladder,  but  to 
make  a small  opening  in  the  part  of  the  urethra 
between  the  stricture  and  the  prostate  gland ; a 
part  which  is  most  commonly  much  dilated. 

1.  Puncture  through  the  Perineum. 

This  operation  was  first  performed  by  M.  Tolet, 
the  author  of  a treatise,  entitled  Traite  de  Litho- 
tomie,  ou  de  V Extraction  de  la  Pierre  hors  de  la 
Vessie,  troisieme  edition,  Paris,  1681.  According 
to  Sabatier,  it  was  customary  in  the  time  of  Dionis 
to  make  the  opening  with  a narrow-pointed  scalpel, 
about  four  or  five  inches  long,  which  was  plunged 
into  the  bladder,  at  the  place  where  the  incision 
in  the  apparatus  major  terminated.  (See  Litho- 
tomy.) The  escape  of  the  urine  indicated  when 
the  surgeon  had  reached  the  bladder.  A straight 
probe  was  conducted  along  the  knife,  and  then  a 
cannula  was  passed  over  the  probe  into  the  blad- 
der, where  it  was  allowed  to  remain  as  Iona-  as 
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necessary,  care  being  taken  to  fix  it  by  means  of 
tapes,  put  through  the  rings  at  the  broad  part  of 
the  instrument.  The  opening  was  then  closed 
with  a linen  tent.  Dionis  first  suggested  the  me- 
thod of  opening  the  bladder  on  one  side  of  the 
perineum,  at  the  part  where  Frere  Jacquess  used 
to  perform  lithotomy,  and  he  conceived  that  this 
mode  had  advantages,  because  neither  the  ure- 
thra, nor  the  neck  of  the  bladder  was  injured.  A 
narrow  scalpel  was  first  introduced,  so  as  to  make 
a passage  for  the  probe,  and  along  this  the  cannula 
was  guided  into  the  bladder.  The  idea  of  sub- 
stituting for  these  unsuitable  instruments  a trocar 
originated  in  1721,  with  Juncker  (see  Conspectus 
Chirurgicc,  tab.  97.  p.  674.)  unless  the  following 
passage  be  correct : “ In  the  year  1717,  or  1718, 
M.  Peyronie  showed  in  the  King’s  garden  a long 
trocar,  which  he  had  successfully  employed  in  a 
similar  puncture.”  ( Desault’s  Parisian  Chir. 
Journ.  vol.  ii.  p.  267.) 

The  patient  having  been  placed  in  the  same 
position  as  for  lithotomy,  an  assistant  is  to  press 
with  his  left  hand  on  the  region  of  the  bladder, 
above  the  pubes  in  order  to  propel  that  viscus  as 
far  downward  into  the  lesser  pelvis  as  possible, 
while,  with  his  right  hand,  he  supports  the  sero- 
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turn.  The  surgeon  is  then  to  introduce  the  tro- 
car at  the  middle  of  a line,  drawn  from  the  tube- 
rosity of  the  ischium  to  the  raphe  of  the  perineum, 
two  lines  more  forward  than  the  verge  of  the  anus. 
The  instrument  is  first  to  be  pushed  in  a direction 
parallel  to  the  axis  of  the  body ; and  its  point  is 
afterwards  to  be  turned  a little  inwards.  Here, 
according  to  Bichat,  there  is  no  occasion  to  con- 
vey the  cannula  so  far  into  the  bladder,  as  is  done 
when  the  operation  is  performed  above  the  pubes. 
The  portion  of  this  viscus  which  is  to  be  pierced, 
being  incapable  of  changing  its  position,  with  re- 
gard to  other  parts  in  the  perineum,  if  the  cannula 
only  project  a few  lines  into  its  cavity,  it  will  not 
be  liable  to  slip  out.  It  would  be  wrong,  indeed, 
to  carry  it  in  further;  for  the  pressure  of  its 
end  against  the  posterior  parietes  of  the  bladder 
would  do  harm.  Lastly,  the  canula  is  to  be 
fixed  in  its  place  by  means  of  the  T bandage. 
(See  CEuvres  Chir.  de  Desault,  t.  iii.  p.320)  As 
a silver  cannula,  when  kept  introduced  too  long, 
becomes  covered  with  a thick  incrustation  ren- 
dering its  extraction  difficult  and  painful,  care 
should  be  taken  to  withdraw  it  after  five  or  six 
days,  and  replace  it,  as  soon  as  it  has  been  cleaned, 
or  else  substitute  another  for  it,  according  as  the 
circumstances  of  the  case.  When  Dr.  Ehrlich 
visited  London,  Mr.  Chandler  tapped  the  bladder 
through  the  perineum,  and  introduced  a cannula, 
which,  after  remaining  in  the  puncture  three  weeks 
was  so  thickly  covered  with  an  incrustation,  that  its 
extraction  produced  considerable  laceration  of  the 
parts,  and  a great  deal  of  inflammation  followed 
by  an  urinary  fistula.  (See  Diet,  des  Sciences 
Med.  t.  ii.  p,  205.) 

The  parts,  divided  in  the  puncture,  are  the 
skin,  perineal  fascia,  a good  deal  of  adipous  and 
cellular  substance,  the  levator  ani  muscle,  and 
that  portion  of  the  lower  part  of  the  bladder 
which  is  situated  on  one  side  of  its  neck. 

The  puncture  of  the  bladder  from  the  perineum 
is  now  universally  abandoned  by  British  surgeons. 
“ We  may  esteem  it  fortunate,”  says  Desault, 
“ if  the  trocar  penetrates  directly  into  the  bladder, 
after  piercing  the  fat  and  the  muscles,  situated 
between  the  tuberosity  of  the  ischium  and  the 
anus;  and,  as  this  viscus  is  subject  to  much 
variation  in  its  form,  the  surgeon  will  often  be 
defeated,  unless  he  be  perfectly  clear  in  his  ideas 
respecting  its  situation  and  figure.  This  disap- 
pointment is  not  without  example,  and  there  is 
sufficient  cause  to  deter  a practitioner  from  per- 
forming this  operation,  independently  of  the  danger 
of  wounding  with  the  trocar  the  vasa  deferentia, 
vesiculae  seminales,  ureter,”  &c.  ( Parisian  Chir. 

Journ.  vol.  ii.  p.  267.)  Sabatier  conceives  that 
the  operation  would  be  more  safe  if  the  surgeon 
were  to  begin  with  making  a deep  incision  in  the 
perineum,  as  is  practised  in  the  lateral  way  of 
cutting  for  the  stone,  and  if  he  were  to  desist 
from  plunging  the  trocar  into  the  bladder  until 
he  had  assured  himself  of  the  situation  of  this 
viscus,  and  felt  the  fluctuation  of  the  urine. 
( Medecine  Operatoire,  t.  ii.  p.  127.)  Sir  Astley 
Cooper,  also  directs  an  incision  to  be  made  in  the 
perineum,  as  in  lithotomy;  the  bulb  of  the  penis 
to  be  pushed  towards  the  patient’s  right  side ; the 
knife  then  carried  within  the  branch  of  the  ischium 
till  it  reaches  the  prostate  gland,  which  is  likewise 
to  be  pushed  towards  the  patient’s  right  side  ; and, 
lastly,  the  instrument  to  be  passed  obliquely  up- 


wards into  the  bladder,  the  operator’s  finger  resting 
on  the  prostate  gland.  ( Lectures , &c.  vol.  ii. 
p.  314.) 

2.  Puncture  above  the  Pubes. 

The  method  of  tapping  the  bladder  above  the 
pubes  was  suggested  by  the  possibility  of  extracting 
calculi  from  that  viscus,  by  what  is  usually  deno- 
minated the  high  operation.  The  first  performers 
of  the  puncture  above  the  pubes  are  said  to  have 
employed  a straight  trochar.  The  consequence  was 
that  when  such  a trocar  was  too  long,  its  cannula 
hurt  the  opposite  parietes  of  the  bladder,  so  as  to 
occasion  inflammation  and  a slough,  on  the  se- 
paration of  which  the  urine  was  liable  to  insinuate 
itself  either  into  the  abdomen,  or  rectum,  as  hap- 
pened in  a case  mentioned  by  Air.  Sharp,  where 
no  more  urine  was  discharged  through  the  cannula, 
and  the  patient  died  of  a sort  of  diarrhoea.  When 
the  trocar  is  short,  the  bladder,  on  subsiding  and 
contracting  itself,  gradually  quits  the  cannula, 
which  becomes  useless,  and  a necessity  for  making 
another  puncture  may  be  produced.  Whatever 
pains  may  be  taken  to  direct  the  trocar  obliquely 
downwards  and  backwards,  so  that  the  cannula 
may  be,  in  some  degree,  parallel  to  the  axis  of 
the  bladder,  one  or  the  other  of  these  accidents 
cannot  always  be  prevented. 

Their  prevention,  however,  may  be  effected  by 
merely  employing,  instead  of  a straight  trocar,  a 
curved  one,  which  will  naturally  take  a suitable 
direction.  This  improvement  was  soon  embraced 
by  Freme  Come. 

To  this  way  of  operating,  Air.  Sharp  was  par- 
tial, and  Air.  Abernethy  has  recommended  it, 
under  certain  circumstances.  It  is  an  operation 
generally  of  no  difficulty  to  the  surgeon,  and  of 
little  pain  to  the  patient,  the  violence  done  to  the 
bladder  being  at  a distance  from  the  parts  affected. 
It  is  equally  applicable  whether  the  disorder  be 
in  the  urethra  or  prostate  gland ; and  when 
there  are  strictures,  the  use  of  bougies  may  be  con- 
tinued, while  the  cannula  remains  in  the  bladder. 
( Critical  Inquiry,  p.  125.  ed.  4.) 

Some  surgeons  recommend  making  an  incision, 
about  two  inches  long,  through  the  linea  alba,  a 
little  way  above  the  pubes,  and  then  introducing 
a trocar  into  the  bladder.  Others  deem  this  pre- 
liminary incision  quite  useless,  asserting,  that  the 
operation  may  be  performed  with  equal  safety,  and 
less  pain  to  the  patient,  by  puncturing  at  once  the 
skin,  the  linea  alba,  and  the  bladder.  If  the 
person  were  very  corpulent,  an  incision  might  be 
proper ; but,  in  ordinary  cases,  it  is  not  necessary. 
When  the  trocar  has  been  introduced,,  the  stilette 
must  be  withdrawn,  and  the  cannula  kept  in  its 
position  by  a riband,  passed  through  two  little 
rings,  with  which  it  should  be  constructed,  and 
fastened  round  the  body.  The  orifice  of  the  can- 
nula should  be  stopped  up  with  a little  plug,  so  as 
to  keep  the  urine  from  dribbling  away  involun- 
tarily, and  taken  out  as  often  as  may  be  necessary, 
( Encyclopedic  Methodique ; Part  Chirurg.  art. 
P aracentese  de  la  Vessie.) 

The  trocar  should  be  introduced  in  a direction 
obliquely  downward  and  backward;  for,  as  this 
corresponds  with  the  axis  of  the  bladder,  the  in- 
strument will  be  less  likely  to  injure  the  opposite 
side  of  that  organ. 

Nearly  all  writers  advise  the  puncture  to  be 
made  an  inch,  or  an  inch  and  a half,  above  the 
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pubes.  The  reasons  for  so  doing  are  the  follow- 
ing : — “ If  the  puncture  be  made  close  to  the  os 
pubis,  the  bladder  in  that  part,  often  rising  with 
an  almost  perpendicular  slope,  leaves  a chasm  be- 
tween it  and  the  abdominal  muscles,  or,  to  speak 
more  strictly,  a certain  depth  of  membrana  cel- 
lularis  only,  so  that,  if  the  trocar  penetrate  but 
a little  way,  it  possibly  may  not  enter  into  the 
bladder.  If  it  penetrates  considerably,  it  may 
pass  through  the  bladder  into  the  rectum,  or  if 
not  in  the  operation  itself,  some  days  afterwards, 
when  by  the  course  of  the  illness  and  confinement 
the  patient  is  more  wasted  ; for,  the  abdominal 
muscles,  shrinking  and  falling  in,  occasion  the 
extremity  of  the  cannula  to  press  against  the 
lower  part  of  the  bladder,  and  in  a small  time,  to 
make  a passage  into  the  rectum.”  (Sharp,  in  Cri- 
tical Inquiry,  p.  127.)  Though  the  reasons  here 
adduced  seem  formidable,  does  not  the  danger 
of  injuring  the  peritoneum  form  an  objection  to 
plunging  in  a trocar  at  the  above  distance  from  the 
pubes  ? Certain  it  is,  peritonitis  would  be  more 
apt  to  be  induced  by  such  practice,  than  by  intro- 
ducing the  instrument  nearer  to  the  pubes.  Ri- 
cherand  decidedly  condemns  the  plan,  principally 
because  the  higher  the  puncture  is  made,  the  more 
apt  the  bladder  will  be  to  quit  the  cannula,  on  the 
urine  being  discharged.  (See  Nosog.  Chir.  t.  iii. 
p.  472.  ed.  2.)  In  Desault’s  works,  by  Bichat, 
the  puncture  is  advised  to  be  made  immediately 
above  the  pubes  (t.  iii.  p.  318.)  Some  of  Sharp’s 
objections  are  removed,  by  taking  care  to  pass 
the  trocar  into  the  bladder  in  the  axis  of  this  viscus, 
and  employing  one  which  is  somewhat  curved,  as 
Hunter,  Erere  Come,  Sabatier,  &c.  have  advised. 
Sharp  confirms  the  danger  of  using  too  long  a 
cannula,  by  mentioning  an  accident,  which  oc- 
curred in  his  own  practice.  Though  he  intro- 
duced the  instrument  more  than  an  inch  and  a 
half  above  the  os  pubis  ; yet,  having  pushed  it  full 
two  inches  and  a half  below  the  surface  of  the 
skin*, its  extremity  in  six  or  seven  days  insinuated 
itself  into  the  rectum.  ( Critical  Inquiry,  p.  127.) 
The  instrument  should  be  more  or  less  long,  ac- 
cording as  the  patient  is  fat,  or  otherwise ; but, 
the  ordinary  length  should  be  about  four  inches 
and  a half.  The  curvature  should  be  uniform, 
and  form  the  segment  of  a circle,  about  eight 
inches  in  diameter,  (t Euvres  Chir.  de  Desault 
par  Bichat,  t.  iii.  p.  317.) 

A catheter  left  in  the  bladder  longer  than  ten 
days,  may  gather  such  an  incrustation  from  the 
urine,  a3  to  render  the  extraction  of  it  difficult. 
Surgeons,  therefore,  should  never  leave  the  cannula 
in  the  bladder  quite  a fortnight ; or,  if  it  must  be 
kept  introduced  so  long,  Sharp  advises  a second 
one  to  be  introduced,  made  with  an  end  like  that 
of  a catheter.  ( Critical  Inquiry,  p.  129.) 

Mursinna,  however,  has  reported  one  example, 
in  which  a cannula  was  kept  in  for  a long  time 
without  inconvenience : ( Heeler , Annales  der 

Ges.  Mtdicin.  1810.,  Jul.  p.  39.)  I have  seen  one 
such  case  myself ; and  another  example  of  the 
same  kind  is  mentioned  by  Sir  Astley  Cooper 
( Lectures , vol.  ii.  p.  310.) 

Mr.  Abernethy  recommended  making  an  incision 
between  the  pyra midales  muscles,  passing  the  fin- 
ger along  the  upper  part  of  the  symphysis  pubis,  so 
as  to  touch  the  distended  bladder,  and  introducing 
a common  trocar,  of  the  middle  size,  in  a direction 
obliquely  downwards.  On  withdrawing  the  stilette, 


he  directs  a middle-sized  elastic  catheter  to  bs 
passed  through  the  cannula  into  the  bladder.  The 
cannula  is  withdrawn,  and  the  catheter  left  in  till 
the  urine  passes  through  the  urethra.  After  a 
week,  the  instrument  is  taken  out,  and  a new  one 
introduced.  ( Surgical  Ohs.  1804.)  It  might  be 
objected  to  this  plan  of  employing  a gum  catheter,, 
that,  as  it  is  smaller  than  the  wound,  the  urine  is> 
not  kept  from  passing  between  the  instrument,  and 
parts,  into  which  it  is  introduced,  as  well  as 
through  the  tube  itself.  This  happened  in  Mr. 
Abernethy’s  case ; and,  though  no  urine  in  this 
instance  got  into  the  cellular  membrane,  it  might 
sometimes  do  so,  because  it  is  not  till  after  in- 
flammation has  taken  place  that  the  cavities  of 
the  cellular  tissue  are  closed  with  coagulating 
lymph.  In  one  instance  where  I performed  this 
operation,  and  substituted  an  elastic  catheter  for 
the  silver  cannula,  on  the  second  day  it  was  sus- 
pected that  some  small  quantity  of  urine  had  got 
between  the  catheter  and  side  of  the  wound  ; for, 
in  the  post  mortem  examination,  pus  was  found  in 
the  course  of  the  puncture,  and  inflammation  of 
the  neighbouring  parts.  After  two  days,  however, 
the  cannula  of  the  trocar  may  be  safely  withdrawn, 
and  the  elastic  gum  catheter  employed. 

The  following  is  one  of  Sir  E.  Home’s  conclu- 
sions : — When  the  puncture  is  made  above  the 
pubes,  the  cannula  which  encloses  the  trocar  is 
not  to  be  removed,  till  the  surrounding  parts  have 
been  consolidated  by  inflammation,  so  as  to  pre- 
vent the  urine,  in  its  passage  out,  from  insinuating 
itself  into  the  neighbouring  parts;  for  wherever 
the  urine  lodges,  mortification  takes  place.  Any 
advantage,  therefore,  which  may  arise  from  a more 
flexible  instrument  remaining  in  the  bladder,  is 
more  than  counterbalanced  by  its  not  filling  com- 
pletely the  aperture  through  the  coats  of  the  blad- 
der, and  allowing  the  urine  to  eseape  into  the  cel- 
lular membrane.”  (Trans,  of  a Soc.for  Med.  and 
Chir.  Knowledge,  vol.ii.) 

In  six  or  eight  days,  when  the  track  of  the  can- 
nula is  surrounded  by  the  adhesive  inflammation, 
and  a kind  of  pseudo-membrane,  some  surgeons 
withdraw  the  tube  entirely,  believing  that,  after 
this  space  of  time,  there  is  no  risk  of  effusion  of 
urine.  (See  Manec  Man.  de  Mid.  Oper.  p.  684.) 
Whether  this  should  be  done,  or  not,  seems  to  me 
to  depend  materially  upon  the  circumstance  whe- 
ther the  urine  has  resumed  its  natural  course  or 
not.  In  the  latter  case,  I would  not  discontinue 
the  employment  of  the  tube. 

Some  surgeons  prefer  this  method  to  tapping 
the  bladder  from  the  reclum.  It  is  easy.  The 
little  thickness  of  the  parts  which  are  wounded, 
renders  it  quick  and  triflingly  painful.  With  mo- 
derate care,  it  is  almost  impossible  to  miss  the 
bladder,  except  it  be  exceedingly  contracted,  which, 
I believe,  was  the  case  in  an  instance  where  I saw 
the  late  Mr.  Abernethy  fail  to  make  the  trocar 
reach  that  organ.  If  the  trocar  be  directed  too 
much  downwards,  it  may  also  not  enter  the  blad- 
der, but  pass  between  it  and  the  pubes.  It  should, 
therefore,  be  pushed  in  a line  towards  the  upper 
part  of  the  hollow  of  the  sacrum,  and  not  in  one 
leading  to  the  point  of  the  coccyx.  There  is  no  risk 
of  piercing  the  cavity  of  the  abdomen.  Anatomy 
proves,  that  here  the  bladder  is  in  immediate  con- 
tact with  the  recti  muscles,  or  rather  the  fascia 
transversalis,  and  that  when  it  is  distended  with 
urine,  it  pushes  the  peritoneum  upwards  and  back- 
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wards,  under  which  it  enlarges,  and  thus  makes 
the  point  of  the  trocar  become  more  and  more  dis- 
tant from  the  peritoneum.  No  nerves  nor  vessels 
of  importance  are  exposed  to  injury.  No  difficulty 
is  experienced  in  fixing  the  cannula,  the  presence 
of  which  does  not  hinder  the  patient  from  sitting, 
standing  up,  or  even  walking  about  in  his  chamber. 
(See  (Euvres  Chir.  de  Desault,  t.  iii.  p.319-324.) 

This  operation  (according  to  Sir  Astley  Cooper,) 
is  easily  performed,  and  not  liable  to  the  objections 
formerly  made  to  it.  To  prevent  the  urine  from 
passing  through  the  cannula  incessantly,  a stopper 
is  employed,  and  withdrawn  as  often  as  necessary. 
In  the  female,  it  is  the  only  proper  one  in  cases  of 
retention  of  urine  from  retroversio  uteri,  and  from 
an  obliteration  of  the  meatus  urinarius  by  cancer- 
ous disease  ; for  (says  he)  opening  the  bladder 
through  the  vagina,  “ would  probably  cause  a fis- 
tulory  orifice,  by  which  the  urine  would  constantly 
irritate  the  vagina.”  He  adds,  that,  in  the  fe- 
male, the  operation  above  the  pubes  appears  on 
every  account  preferable  to  all  other  methods. 
(See  Lectures , vol.  ii.  p.  319.) 

The  following  passage  in  a modern  publication  is 
decidedly  a mistake  : — • “ Whenever  the  bladder 
rises  fairly  an  inch  and  a half  above  the  pubes,  it 
is  in  contact  with  the  peritoneum,  lining  the  wall 
of  the  abdomen,  in  addition  to  its  own  peritoneal 
covering.  In  other  words,  the  shining  surface  of 
the  peritoneal  covering  of  the  bladder  is  in  contact 
with  the  same  surface  of  the  peritoneum  lining  the 
muscles  of  the  abdomen  ; so  that  an  instrument,  to 
penetrate  this  part  of  the  organ,  must  traverse  the 
peritoneum  twice.”  (T.  King,  Lithotrity  and  Li- 
thotomy compared,  §c.  p.  31.  8vo.  Lond,  1832.) 
About  a year  ago,  I was  called  upon  to  tap  the 
bladder  above  the  pubes,  in  the  North  London 
Hospital,  in  a case  of  enlarged  prostate  gland, 
where  the  spiral  course  of  the  urethra  through  that 
body,  and  the  existence  of  a perforation  in  it,  frus- 
trated the  attempts  to  make  the  catheter  pass  by 
the  natural  route  into  the  bladder.  The  patient 
died  on  the  third  or  fourth  day  after  the  operation. 
The  parts,  which  are  preserved  in  the  museum  of 
University  College,  exhibit  the  track  of  the  trocar, 
completely  below  the  peritoneum,  which  has  not 
been  penetrated  at  all.  After  the  puncture,  above 
the  pubes,  the  patient  may  easily  lie  on  his  side,  so 
as  to  discharge  all  the  urine  contained  in  the 
bladder. 

3.  Puncture  from  the  Rectum. 

This  method  is  not,  like  the  puncture  in  the 
perineum,  liable  to  the  objection,  that  the  wound 
is  made  in  diseased  or  inflamed  parts,  which  after- 
wards become  gangrenous.  Nor  is  it,  like  the 
puncture  abovd  the  pubes,  attended  with  a chance 
of  the  urine  diffusing  itself  in  the  cellular  tissue. 
It  has  also  the  advantage  of  emptying  the  bladder, 
completely.  It  is  attended  with  little  pain,  since 
there  is  no  skin  nor  muscles  to  be  wounded, 
merely  the  coats  of  the  bladder  and  rectum,  at  a 
point  where  these  viscera  lie  in  contact  with  each 
other. 

We  read  in  the  Phil.  Trans,  for  1776,  of  a case 
of  total  retention  of  urine,  from  strictures,  where 
the  bladder  was  successfully  punctured  from  the 
rectum.  The  plan  was  suggested  to  Mr.  Hamil- 
ton, who  did  the  operation,  by  his  feeling  the  blad- 
der exceedingly  prominent  in  the  rectum,  when 
his  finger  was  within  the  bowel.  The  patient  was 


263 

placed  in  the  same  position  as  that  for  lithotomy  ; 
a trocar  was  passed  along  the  finger  into  the  anus, 
and  pushed  into  the  lowest,  and  most  projecting 
part  of  the  swelling,  in  the  direction  of  the  axis  of 
the  bladder.  A straight  catheter  was  immediately 
introduced  through  the  cannula,  lest  the  bladder, 
by  contracting,  should  quit  the  tube  which  was 
taken  away,  and,  as  soon  as  the  water  was  dis- 
charged, the  catheter  was  also  removed.  Notwith- 
standing the  puncture,  the  bladder  retained  the 
urine  as  usual  until  a desire  to  make  water 
occurred.  Then  the  opening  made  by  the  instru- 
ment seemed  to  expand,  and  the  water  flowed  in  a 
full  stream  from  the  anus.  The  urine  came  away 
in  this  manner  two  days,  after  which  it  passed  the 
natural  way,  with  the  aid  of  a bougie,  which  had 
been  passed  through  the  urethra  into  the  bladder, 
and  which  was  used  till  all  the  disease  in  this  canal 
was  cured. 

The  method  was  originally  proposed  in  1750, 
by  M.  Fleurant,  surgeon  to  La  Chariti,  at  Lyons ; 
and  Pouteau,  in  1760,  published  an  account  of  it, 
and  three  cases  in  which  Fleurant  had  operated. 
It  was  also  the  feel  of  the  bladder,  on  the  intro- 
duction of  a finger  intra  anum,  which  led  the  latter 
surgeon  to  make  the  puncture  in  this  situation. 
The  urine  was  immediately  discharged,  and  the 
cannula  supported  in  its  place  with  the  T.  bandage, 
until  tlfe  natural  passage  had  been  rendered  pervious 
again.  But  as  the  cannula  was  left  in  the/ectum, 
it  annoyed  the  patient  when  he  went  to  stool,  and 
the  inconvenience  was  vastly  increased  by  the  con- 
tinual dribbling  of  the  urine  from  the  mouth  of  the 
instrument.  Hamdton  avoided  both  these  incon- 
veniences, by  withdrawing  the  cannula  at  first.  In 
anotherinstance,  however,  Fleurant  left  the  cannula 
in  the  anus  and  bladder,  thirty-nine  days,  without 
the  least  inconvenience. 

In  order  to  lessen  the  tenesmus,  and  other  in- 
conveniences attending  the  presence  of  the  cannula, 
Fleurant  suggested,  that  it  would  be  better  to’ 
employ  a flexible  tube,  and  some  of  the  moderns 
approve  the  plan  of  passing  a flexible  catheter 
through  the  silver  one  into  the  bladder,  and  with- 
drawing the  latter  instrument. 

In  the  first  volume  of  the  Mem . of  the  Medical 
Society  of  London,  two  cases  are  related,  in  which, 
after  the  bladder  had  been  from  the  rectum,  the 
cannula  was  immediately  withdrawn,  without  any 
bad  effect ; and  a similar  fact  is  recorded  in  the 
Medical  Communications,  vol.  i. 

A curved  trocar  five  inches  in  length,  is  the 
best  for  performing  the  operation,  and  was  recom- 
mended by  Pouteau.  It  should  be  introduced 
into  the  prominence  made  by  the  distended  bladder 
a little  beyond  the  prostate  gland,  exactly  in  the 
centre  of  the  front  of  the  rectum ; but  not  impru- 
dently far  up  the  intestine,  lest  the  cul  de  sac  of 
the  peritoneum  be  injured.  For  some  useful  cau- 
tions on  this  head,  the  profession  are  indebted  to 
Mr.  Carpue,  who  has  adverted  to  the  very  low 
point,  to  which  the  portion  of  peritoneum  reflected 
over  the  rectum  descends.  (Hist,  of  the  HiHs 
Operation,  fyc.  p.  178.  8vo.  Lond,  1819.) 

The  trocar  should  be  introduced  in  the  direction, 
of  the  axis  of  the  bladder,  or  nearly  in  an  imagin- 
ary *ine  drawn  from  the  spot  to  be  punctured  to 
the  middle  point  between  the  navel  and  the  sym- 
physis pubis.  J 

'l  he  patient  should  be  placed  nearly  in  the 
same  posture  ns  that  adopted  in  lithotomy ; but 
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the  hands  and  feet  need  not  be  bound  together,  I 
it  being  sufficient  to  let  the  assistants  support  the 
legs.  The  left  forefinger,  smeared  with  oil,  is  to 
be  introduced  up  the  rectum,  where  a portion  of 
the  distended  bladder  will  be  felt  behind  the 
prostate  gland,  and  between  the  converging  vasa 
deferentia.  The  vesiculae  seminales,  which  are  on 
the  outside  of  the  vasa  deferentia,  are  less  exposed 
to  injury.  Behind  the  prostate  gland,  as  Sir 
Astley  Cooper  correctly  explains,  there  is  a trian- 
gular space,  which  affords  room  for  the  instru- 
ment. In'  the  fore  part,  it  is  bounded  by  the 
meeting  of  the  vasa  deferentia,  which  forms  the 
apex  of  the  triangle;  the  sides  are  formed  by 
the  vasa  deferentia,  which  diverge  as  they  pass 
from  the  prostate  backwards  ; while  the  basis  of 
the  triangle  is  formed  by  the  peritoneum,  which  is 
reflected  from  the  posterior  part  of  the  bladder  to 
the  rectum.  Taking  advantage  of  th.s  space  of 
the  bladder,  which  is  not  covered  by  the  perito- 
neum, the  trocar  is  introduced  through  it  into  the 
bladder,  about  three  quarters  of  an  inch  behind 
the  prostate  gland.  The  instrument  must  not  be 
introduced  directly  behind  the  prostate,  as  the  vas 
deferens  on  one  side  or  the  other,  would  certainly 
be  wounded.  If  the  trocar  be  carried  three  quar- 
ters or  half  of  an  inch  behind  the  prostate,  the 
vasa  deferentia  will  be  safe.  ( Lectures , 8fc.  vol.  ii. 
p.  311.)  Here  the  surgeon  is  to  let  the  end  of 
his  finger  continue,  until,  with  his  right  hand,  and 
under  the  guidance  of  the  left  forefinger,  he  has 
brought  to  the  same  point  the  extremity  of  the 
curved  trocar,  the  concavity  of  which  is  to  be  kept 
forwards.  Great  care  must  also  be  taken  not  to 
let  the  stilette  project  out  of  the  cannula  too  soon, 
that  is  to  say,  before  the  end  of  the  tube  has  been 
placed  exactly  upon  the  spot,  at  which  the  punc- 
ture is  to  be  made.  The  bladder  having  been 
emptied,  the  Cannula  is  fixed  with  tapes,  passed 
through  the  rings  on  the  handle,  and  fastened  in 
front  and  behind  to  a band  applied  round  the 
body.  It  is  to  be  further  supported  with  a double 
T bandage.  A stopper  may  be  employed ; or  if 
the  patient  be  on  his  side,  the  urine  may  be  con- 
ducted from  the  tube  into  a pot  or  urinal,  by 
attaching  to ' the  cannula  a flexible  catheter. 
When  the  patient  has  a motion,  the  T bandage  is 
removed,  and  the  cannula  raised  and  supported 
with  the  hand. 

It  is  not  necessary  to  retain  the  cannula  in  the 
puncture,  after  the  inflammation  has  consolidated 
the  sides  of  the  wound  ; for  there  is  no  danger  of 
the  aperture  closing  up,  before  another  passage  is 
made  for  the  urine.  Sir  E.  Home  thinks,  that, 
after  about  thirty-seven  hours,  the  cannula  may 
be  taken  out.  (Trans,  of  a Soc.  for  Med.  and 
Chir.  Knowledge,  vol.  ii.)  Indeed  I am  not  ac- 
quainted with  any  fact,  showing  the  ill  effect  of 
removing  the  cannula  early ; for,  here  the  urine 
has  only  to  pass  through  a mere  opening,  without 
any  longitudinal  extent,  like  what  remains  after  the 
puncture  above  the  pubes.  The  general  safety 
and  simplicity  of  tapping  the  bladder  from  the 
rectum,  will  always  recommend  this  method. 
When,  however,  the  rectum  is  diseased,  or  there  is 
much  inflammation  about  the  neck  of  the  bladder, 
or  the  prostate  gland  is  considerably  enlarged, 
this  plan  is  not  eligible. 

The  late  experienced  Mr.  Hey  is  amongst  the 
advocates  for  this  operation ; and  as  his  opinion 
taust  have  considerable  influence,  I shall  quote 


the  following  passage  from  his  valuable  work,  par- 
ticularly as  the  observations  confirm  some  other 
points,  adverted  to  in  the  present  article  : — “ It  is 
sometimes  impossible,  from  various  causes,  to  make 
a catheter  pass  through  the  urethra.  The  punc- 
ture of  the  bladder  then  becomes  necessary,  if 
the  retention  of  urine  continues.  This  operation 
may  be  performed,  either  above  the  pubes,  or 
through  the  rectum.  I have  seen  it  performed  in 
both  these  methods ; but  give  the  preference  to 
the  latter.  It  is  more  easy  to  the  surgeon  ; and 
less  painful  to  the  patient.  Pouteau’s  curved  tro- 
car is  a very  convenient  instrument,  and  may  be 
used  with  safety  for  puncturing  the  bladder  through 
the  rectum  ; but  the  operator  should  cautiously 
avoid  wounding  an  artery,  which  may  be  felt  run- 
ning towards  the  anus,  where  the  bladder  is  most 
protuberant.  The  finger,  which  is  introduced  into 
the  rectum  to  guide  f he  trocar,  may  be  conveniently 
placed  a little  on  either  side  of  this  vessel.  It  is 
not  always  necessary  to  leave  the  cannula  in  the 
bladder,  as  the  urine  sometimes  begins  to  flow 
through  the  penis,  within  a few  hours  after  the 
bladder  is  emptied.  Perhaps,  this  event  may  be 
the  most  frequent,  when  the  introduction  of  the 
catheter  has  been  prevented  by  a stricture  in  the 
urethra.  If  the  wound  becomes  closed  before  the 
power  of  expelling  the  urine  is  regained,  recourse 
must  be  had  to  a repetition  of  the  operation,  which 
gives  very  little  trouble  to  the  patient;  neither  is 
he  much  incommoded  by  suffering  the  cannula  to 
remain  two  or  three  days  in  the  bladder.  This 
is  sometimes  necessary,  and  seldom  improper:” 
( Hey’s  Tract.  Obs.  in  Surgery,  p.  430,  431.  ed.  2.) 

The  objections  made  to  the  puncture  through 
the  rectum  are  three  : first,  the  annoying  tenes- 
mus sometimes  produced  by  the  presence  of  the 
cannula;  secondly,  the  irritation  and  ulcerated 
state  of  the  rectum  occasionally  resulting  from  the 
dribbling  of  the  urine  through  it;  and,  thirdly,  the 
possibility  of  a sinus  being  formed  between  this 
bowel  and  the  bladder.  (A.  Bonn,  Bemerkungen 
ueber  den  Harnverhalt,  $•'<?.  Leipz.  1794.)  Sir 
Astley  Cooper  knows  of  some  cases,  in  which  such 
inconveniences  followed,  and  in  particular,  one 
instance,  in  which  the  patient  died,  of  the  subse- 
quently diseased  state  of  the  rectum.  Hence,  the 
puncture  of  the  bladder  from  the  rectum  is  not  a 
practice,  on  which  he  bestows  any  commendation. 

In  the  foregoing  columns,  I have  briefly  ad- 
verted to  the  proposal  of  cutting  into  the  urethra 
behind  the  obstruction,  instead  of  puncturing  the 
bladder.  This  plan  was  first  adopted  and  recom- 
mended by  Sir  Astley  Cooper ; and  it  afterwards 
had  an  advocate  in  Sir  Chas.  Bell.  Mr.  Grainger, 
of  Birmingham,  a few  years  ago,  also  recommended 
cutting  into  the  urethra,  immediately  in  front  of 
the  prostate,  and  relieving  the  bladder  by  the  in- 
troduction of  a female  catheter  through  the  gland, 
or  (if  that  could  not  be  accomplished)  by  the 
division  of  its  substance  with  a scalpel.  (Med.  and 
Surg.  Remarks,  8fc.  8vo.  Lond.  1815.)  The  opera- 
tion of  cutting  into  the  membranous  portion  of  the 
urethra,  behind  the  stricture,  seems  to  me  one  of 
the  greatest  improvements  in  modern  surgery  ; for, 
as  it  is  chiefly  in  a few  cases  of  stricture  that  an  ar- 
tificial outlet  for  the  urine  is  required,  the  new  plan, 
which,  as  compared  with  a wound  of  the  bladder, 
is  a trifling  injury,  nearly  obviates  all  necessity 
for  puncturing  the  bladder  in  any  way. 

W omen  rarely  stand  in  need  of  paracentesis  of 
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the  bladder,  an  occasional  impossibility  of  intro- 
ducing the  catheter  from  a retroversion  of  the 
womb,  and  an  obliteration  of  the  meatus  urinarius 
by  disease,  being  almost  the  only  cases  ever  placing 
them  in  this  condition.  The  only  method,  applica- 
ble to  them,  is  the  puncture  above  the  pubes,  with 
the  exception  of  the  plan  of  introducing  the  trocar 
directly  from  the  vagina  into  the  bladder  ; a prac- 
tice which  Sir  Astley  Cooper  justly  condemns,  on 
account  of  its  leading  to  the  formation  of  an 
urinary  fistula  in  the  vagina,  and  a great  deal  of 
disease  and  irritation  in  that  passage,  from  the  con- 
tact of  the  .urine. 

Consult  Sharp , On  the  Operations,  chap.  xv.  and  his 
Critical  Inquiry.  Ambr.  Bertrandi,  Trattato  delle  Opera- 
zioni  di  Chirurgia,  accresciuto  di  note,  &c.  dai  Chirurghi. 
G.  A.  Pcnchienati  e G.  Brugnone,  8vo.  Torino,  1802. 
Bertrandi  was  an  approver  of  the  puncture  from  the 
rectum  : so  was  Le  Blanc  j Operat.  de  Chir.  t.  i.  Me- 
langes de  Chirurgie,  Pouteau,  Lyon,  1760,  p.  500.  L’En- 
cyclopedie  Methodique,  Partie  Chirurgicale,  art.  Para- 
centese  de  la  Vessie.  Schmucker,  Chir.  Wahrnehmun- 
gen,  2 th  No.  39  : puncture  from  the  rectum.  Sabatier, 
Medecine  Operatoire,  t.  ii.  Mursinna,  Journ.  fur  die 
Chirurgie,  &c.  iv.  p.  46.  67.  Cases  of  Puncture  from  the 
rectum,  and  above  the  pubes.  In  illustration  of  the  ope- 
ration of  puncturing  the  bladder,  Camper' s plates  are  the 
best  ; see  his  Demonst.  Anat.  Pathol,  lib.  ii.  In  this 
work,  the  danger  of  letting  the  end  of  any  long  instru- 
ment, when  introduced,  press  against  the  inside  of  the 
bladder,  is  proved  by  a case,  in  which  that  organ  was  per- 
forated by  the  extremity  of  a catheter,  p.  11.  Kloss,  Dis. 
de  Paracentesi  Vesicse  Urinariae  per  intestinum  rectum. 
Jen.  1791.  A.  Bonn,  Anat.  Chir.  Bemerkungen  iiber  die 
Harnverhaltung,  und  den  Blasenstich.  Leip.  1794  : pre- 
fers the  puncture  above  the  pubes.  J.  Hoiuship,  in 
Pract.  Obs.  on  Diseases  of  the  Urinary  Organs,  p.  214, 
8 vo.  Lond.  1816,  and  in  Treatise  on  Complaints  affect- 
ing the  Secretion  and  Excretion  of  the  Urine,  p.  412. 
Lond.  1823 : thinks  the  operation  from  the  rectum  ge- 
nerally superior  to  the  other  methods.  Sir  E.  Home,  in 
Trans,  for  the  Improvement  of  Med.  and  Chir.  Know- 
ledge, vol.  ii.  Abernethy' s Surgical  Observations,  1804. 
John  Bell’s  Principles  of  Surgery,  vol.  ii.  CEuvres  Chir. 
de  Desault  par  Bichat , t.  iii.  p.  315,  &c.  W.  Schmid,  Ueber 
die  Krankheiten  der  Harnblase,  &c.  8vo.  Wien,  1806. 
Richerand,  Nosogr.  Chir.  t.  iii.  edit.  4.  Hey’ s Practical 
Obs.  in  Surgery,  p.  430.  edit.  2.  Parisian  Chir.  Journal, 
vol.  ii.  p.  156,  and  p.  265.  S.  T.  Sommering,  Ueber  die 
schnell  und  langsam  todlichen  Krankheiten  der  Harn- 
blase, &c.  Frankfurt,  1809.  The  author  is  an  advocate 
for  the  puncture  above  the  pubes,  in  preference  to  that 
through  the  rectum,  which  he  thinks  right  only  in  one 
case,  viz.  when  the  bladder  is  so  contracted  that  it  does 
not  rise  out  of  the  lesser  cavity  of  the  pelvis,  and  the 
fluctuation  of  the  urine  cari  be  felt  in  the  rectum,  but  not 
above  the  pubes.  In  this  opinion  he  is  joined  by  Langen- 
beck.  (Bibliothek,  b.  iii.  p.  719.)  Callisen,  Systema 
Chirurgice  Hodiernse,  t.  ii.  p.  277,  &c.  Chirurgische 
Versuche  von  B.  G.  Schreger,  b.  i.  p.  211,  &c.  8vo. 
Nurnberg,  1811  ; gives  the  preference  to  the  puncture 
above  the  pubes.  Edivard  Grainger,  Med.  and  Surg. 
Remarks,  &c.  with  Obs.  on  the  different  modes  of  open- 
ing the  bladder  in  retention  of  urine,  &c.  Bvo.  Lond.  1815. 
Diet,  des  Sciences  Med.  art.  Ischurie.  1818.  Sir  C.  Bell, 
Surgical  Obs.  8vo.  part  v.  Lond.  1818.  C.  Averill,  Short 
Treatise  of  Operative  Surgery,  p.  174,  &c.  Lond.  1823. 
Sir  A.  Cooper's  Lectures  vol.  ii.  p.  306.  Lond.  1825. 
Malgaigne  Man,  de  Med.  Operatoire  p.  680.  A/f.  A L.  M. 
Velpeau,  Nouv.  Elemens.  de  Med.  Oper.  t.  iii.  p.  960.  8vo. 
Paris,  1832. 

Bladder,  Tumour  extirpated  from. 

Mr.  Warner  has  recorded  a case,  in  which  an 
excrescence,  growing  from  the  inside  of  a young 
woman’s  bladder,  was  successfully  removed.  The 
patient,  on  the  24th  of  June,  1747,  strained  her- 
self in  endeavouring  to  lift  a great  weight,  and  she 
was  immediately  seized  with  a pain  in  the  small  of 
her  back,  and  a total  retention  of  urine.  In 
April,  1750,  she  applied  to  Mr.  Warner,  who 
found  that  she  had  never  been  able,  from  the 
moment  of  the  accident,  to  void  a drop  of  urine 
without  the  assistance  of  the  catheter  ; that  she 
was  in  continual  pain,  and  had  lately  been  much 
weakened,  by  having  several  times  lost  consider- 


265 

able  quantities  of  blood,  occasioned  by  the  force 
made  use  of  in  introducing  the  instrument  into  the 
bladder. 

Mr.  Warner,  upon  examining  the  parts  with  his 
forefinger,  introduced  into  the  meatus  urinarius, 
discovered  a considerable  tumour,  which  seemed  to 
be  of  a fleshy  substance,  and  took  its  rise  from  the 
lower  part  of  the  bladder,  near  its  neck.  When 
the  patient  strained  to  make  water,  and  the  blad- 
der was  full,  the  excrescence  protruded  a little  way 
out  of  the  meatus  urinarius  7 but,  upon  ceasing  to 
strain,  it  presently  returned.  A purgative  having 
been  given  the  day  before  the  operation,  and  the 
rectum  emptied  by  means  of  an  emollient  clyster, 
Mr.  Warner  directed  the  patient  to  strain,  so  as  to 
make  the  swelling  project.  He  then  hindered  it 
from  returning  into  the  bladder  by  passing  a liga- 
ture through  it,  and  endeavoured  to  draw  it  fur- 
ther out,  which  was  found  impracticable.  Seeing 
this,  Mr.  Warner  dilated  the  meatus  urinarius  on 
the  right  side,  by  cutting  it  upwards,  about  half 
way  towards  the  neck  of  the  bladder,  when,  by 
pulling  the  swelling  forwards,  he  was  enabled  to 
tie  its  base,  which  was  very  broad.  For  three 
days  a good  deal  of  pain  was  felt  in  the  abdomen. 
On  the  sixth  day,  the  tumour  dropped  off.  From 
the  first  day,  the  urine  came  away,  without  assist- 
ance, and  the  patient  perfectly  recovered.  The 
tumour  resembled  a turkey’s  egg  in  shape  and  size, 
( Warner’s  Cases  in  Surgery,  edit,  4.  p.  303.) 

I lately  placed  in  the  Museum  of  University 
College,  a scirrhous  tumour,  which  I found  in 
the  bladder  of  an  elderly  man,  whose  thigh-bone 
broke  as  he  turned  himself  in  bed,  in.  consequence 
of  being  weakened  by  the  pressure  of  a cancerous 
tumour  upon  it.  (See  Med.  Chir.  Trans,  vol.  xvii. 
p.  51.) 

For  an  account  of  other  tumours  of  the  bladder, 
I refer  to  J,  Howsbip  On  Complaints  affecting 
the  Secretion  and  Excretion  of  Urine,  8vo.  Lond, 
1823. 

Bladder,  Hernia  of.  See  Hernia. 

Besides  this  case,  the  bladder  in  females  is  liable 
to  prolapsus  and  inversion,  through  the  meatus 
urinarius. 

Bi, adder,  FIydatids  voided  from. 

This  case  is  exceedingly  rare.  In  one  example, 
under  Dr.  Duncan,  the  hydatids  discharged  from  the 
urethra  were  formed  in  the  kidney.  The  symptoms 
were  frequent  desire  to  make  water,  and  sometimes 
difficulty  in  making  the  evacuation,  and  pain  about 
the  hip,  perineum,  and  glans  penis.  The  pain  in 
the  perineum  was  generally  felt  six  or  seven  hours 
before  each  hydatid  was  expelled.  The  expulsion 
of  the  hydatids  was  promoted  by  exhibiting  twelve 
minims  of  diluted  muriatic  acid  thrice  a day. 
The  hydatids  voided  were  of  a globular  shape,  and 
of  the  genus  acephalo-cyst,  and  varied  in  size  from 
that  of  a pea  to  that  of  a pigeon’s  egg.  Probably 
they  had  enlarged  after  their  descent  into  the  blad- 
der. (See  Liverpool  Med.  Journ.  for  July,  1834.) 

The  following  curious  account  of  the  post  mor- 
tem appearances  in  an  instance  of  this  kind  is  given 
by  Dr.  Tyson  : — “ Therein,  upon  operation  (says 
Dr.  Tyson),  we  discovered  a very  strange  sort  of 
cystes,  or  bags,  of  the  exact  figure  of  eggs,  of 
several  dimensions,  some  larger  than  goose  eggs, 
others  as  big  as  hen  eggs,  to  the  number  of  twelve 
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in  all ; and  about  eight  of  them  whole,  and  replete 
with  limpid  serum ; all  of  them  loose  and  free, 
without  the  least  adhesion,  either  to  one  another, 
or  the  coat  of  the  bladder.  Nor  could  we  imagine 
that  this  miserable  patient  could  possibly  make  any 
water,  but  what  happened  upon  the  breach  of  some 
of  these  watery  tumours,  when  the  bladder  was 
crowded  beyond  its  dimensions.  The  ureters  were 
of  the  largeness  of  the  small  guts  in  children,  so 
that  they  could  easily  admit  two  fingers  into  their 
cavity.  One  of  the  vesiculae  being  opened,  had  a 
large  cluster  of  small  ova,  as  big  as  grapes,  all  re- 
plete with  liquor.  All  the  rest  contained  nothing 
but  serum.”  (Tyson,  in  Philos.  Trans.  1687.) 

Bladder,  Insects  discharged  from. 

The  instances  in  which  worms  are  stated  to  have 
been  discharged  from  the  bladder  are  numerous. 
Many  are  referred  to  in  Voigtel’s  Handbuch  der 
Pathlogischen  Anatomie,  b.  iii.  p.  337  —342.  An 
interesting  example  is  recorded  by  Mr.  Lawrence. 
(See  Med.  Chir.  Trans,  v.  ii.  p.  382,  &c.) 

About  two  years  ago,  I received  from  Mr.  Law, 
of  Penrith,  Cumberland,  many  specimens  of  sub- 
stances voided  from  a young  woman’s  bladder, 
supposed  by  him  to  be  portions  of  taeniae.  But,  on 
submitting  them  to  the  examination  of  Mr.  Richard 
Owen,  at  the  College  of  Surgeons,  he  ascertained, 
perfectly  to  his  own  satisfaction,  that  the  substances 
were  only  pieces  of  the  intestines  of  pigeons,  or 
other  small  birds,  cut  and  prepared  so  as  to  bear 
some  resemblance  to  taeniae ; and,  consequently, 
that  the  woman  is  guilty  of  some  trick  or  impos- 
ture, from  monomania  or  other  inexplicable 
cause.  Air.  Law  seems  convinced,  however, 
that  the  case  is  different  from  the  view  of  it  taken 
by  Air.  Owen. 

Bladder,  Deficiency  of. 

Numerous  examples  in  which  this  deviation  from 
the  natural  structure  has  occurred,  are  recorded. 
The  publications,  however,  which  contain  the  most 
ample  information  on  the  subject,  are,  a Gottingen 
inaugural  dissertation,  entitled,  “ De  Vesica  Uri- 
naria Prolapsu  Nativo ,”  by  Dr.  Roose,  late  pro- 
fessor in  Brunswick,  and  a paper  entitled.  An 
attempt  towards  a systematic  account  of  the  appear- 
ances connected  with  that  malconformation  of  the 
Urinary  Organs,  in  which  the  ureters,  instead  of 
terminating  in  a perfect  Bladder,  open  externally  on 
the  surface  of  the  Abdomen,  by  A.  Duncan,  jun.  in 
Edin.  Med.  and  Surg.  Journal,  vol.  i.  In  this  last 
may  be  seen  references  to  the  most  noted  cases  on 
record,  both  male  and  female.  (See  also  Handbuch 
der  Pathologischen  Anatomie  von  J.F.  Meckel,  b.i. 
p.  650.  8vo.  Leip.  1812. 

Bladder,  Rupture  of  the. 

Alany  examples  of  this  accident,  occasioned  by 
blows,  or  sudden  violent  pressure  on  the  hypogas- 
tric region,  and  followed  by  fatal  extravasation  of 
urine,  are  upon  record.  So  fatal  is  the  occurrence, 
that  Dr.  Harrison  is  not  aware  of  any  instance,  the 
particulars  of  which  are  published,  having  had  a 
favourable  termination.  (See  Dublin  Journ.  of  Med. 
Science,  vol.ix.  p.  350.)  The  urinary  bladder,  in  its 
empty  and  contracted  state,  as  he  correctly  observes, 
lies  so  deeply  in  the  male  pelvis,  as  to  be  almost 
perfectly  secured  against  any  injury  or  accident,  ex- 
cept that  of  a gun-shot  wound,  ora  surgical  opera- 
tion. When,  however,  it  becomes  distended  with 


urine,  it  rises  up  above  the  pubes,  presses  forward 
against  the  abdominal  parieties,  and  is  in  a position 
much  exposed  to  external  injury.  In  this  state, 
also,  its  coats  are  tense,  expanded,  and  thin;  con- 
ditions in  which  their  tissue  is  more  easily  ruptured. 
Excluding  from  present  consideration  penetrating 
wounds  and  lacerations  by  spiculse  of  fractures  of 
the  os  pubes,  the  bladder  is  generally  burst  by 
violence,  applied  directly  to  the  hypogastric  region, 
as  by  a blow,  or  fall  on  this  part,  or  the  heavy 
pressure  of  a cart,  or  carriage  wheel.  In  the  mu- 
seum of  University  College,  are  two  specimens 
of  ruptured  bladder ; in  one  the  accident  was 
occasioned  in  the  following  manner  : — a man  who 
had  been  drinking,  and  whose  bladder  was  very 
full,  went  out  of  the  house  where  his  party  was  ; 
but,  it  being  dark,  he  struck  the  hypogastric  region 
against  a post,  which  he  did  not  see.  The  conse- 
quence was  the  rupture  of  the  bladder.  The  other 
specimen  was  taken  from  a fine  young  man,  a 
patient  of  my  own;  the  injury  having  occurred 
while  the  bladder  was  very  full  of  urine,  as  he  was 
wrestling  with  another  person,  whose  knee  in  the 
fall  made  violent  pressure  on  the  abdomen,  just 
above  the  pubes.  Also  the  accident  has  sometimes 
been  caused  by  a general  concussion  of  the  whole 
frame,  such  as  a fall  from  a height,  without  any 
direct  force  acting  on  the  vesical  region  itself.  (See 
Cusack’s  case  in  Dublin  Hos.  Pep.  vol.  ii.)  Again, 
the  bladder  may  be  ruptured  by  violent  exer- 
tion, and  repeated  straining  to  empty  it  when  over 
distended,  in  consequence  of  some  obstruction  to 
the  flow  of  urine,  or  during  the  violerit  efforts  of 
parturition.  Lastly,  it  sometimes  gives  way  from 
gangrene,  when  it  has  been  long  in  a state  of 
forced  distension,  or  when,  being  in  a state  of 
plenitude,  it  is  subjected  to  the  long-continued 
pressure  of  the  uterus  during  a protracted  labour, 
or,  in  the  earlier  periods  of  utero-gestation,  to  the 
pressure  on  it  caused  by  a retroversion  of  the 
womb,  as  exemplified  in  the  cases  recorded  by  Dr. 
William  Hunter.  (Med.  Obs.  and  Inq..  vol.  iv.  and 
v.  Lond.  1771.;  Harrison,  in  Dublin  Journ.  of 
Med.  Science,  vol.ix.  p.  352.)  In  retention  of  urine, 
a rupture  of  the  bladder  from  straining  to  empty 
it,  is  not  a common  event.  One  instance  of  it 
is  mentioned  by  Sir  Benjamin  Brodie  (On  Dis.  of 
the  Urinary  Organs,  p.  12.)  and  another  by  Sir 
Everard  Home.  (On  Strictures,  vol.  ii.  p.  240.) 
But,  as  Dr.  Harrison  observes,  it  is  doubtful,  whe- 
ther, in  the  latter  case,  the  opening  in  the  bladder 
was  the  effect  of  a sudden  laceration,  caused  by 
muscular  exertion,  or  of  some  preceding  ulcera- 
tive, or  gangrenous  affection  at  the  particular  point, 
where  the  organ  gave  way.  Generally,  however, 
in  retention  of  urine  from  stricture,  when  the  urine 
becomes  effused,  it  is  not  from  a rupture  of  the 
bladder,  but  from  that  of  the  urethra  behind  the 
stricture,  or  in  the  immediate  vicinity  of  the  pros- 
tate gland.  (Harrison,  in  Dub.  Jour.  Med.  Science, 
vol.  ix.  p.  352.) 

It  would  appear  from  Dr.  Harrison’s  investiga- 
tions, that,  when  the  distended  bladder  in  the  male 
has  been  ruptured  by  a fall  or  blow  on  the  hypo- 
gastric region,  or  by  a general  concussion,  that 
portion  of  it,  which  is  covered  by  the  peritoneum 
has  very  generally  been  the  seat  of  rupture;  the 
urine  has  consequently  been  effused  in  the  abdo- 
men, and  the  patient  has  been  destroyed  by  peri- 
tonitis. (p.  354.) 

The  following  is  the  explanation,  offered  by  Dr. 
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Harrison  of  the  fact,  that,  when  the  bladder  is 
ruptured  by  a blow,  or  general  concussion,  the 
laceration  is  always  found  in  that  part  of  the  organ, 
which  is  covered  by  the  serous  membrane.  “ The 
several  tunics  of  the  bladder  allow  of  considerable 
distention,  but  least  of  all  the  peritonial : when, 
therefore,  the  bladder  becomes  fully  distended, 
and  is  then  subjected  to  any  sudden,  or  violent 
compressing  force,  this  tunic,  which  is  then  tense, 
and^  comparatively  unyielding,  will  crack,  while 
the  subjacent  tunics,  which  are  connected  to  it 
will  be  torn  along  with  it ; whereas,  in  other  situa- 
tions, where  cellular  tissue  occupies  the  place  of 
the  serous  membrane,  the  coats  of  the  bladder  will 
yield  considerably  before  they  give  way,  or  admit 
of  laceration.  (See  Dub.  .Jour,  of  Med.  Science, 
vol.ix.  p.  371.)  The  bladder  being  pressed  forci- 
bly against  the  promontory  of  the  sacrum  in  the 
male,  seems  to  Dr.  Harrison  also  to  account  for 
the  rent  being  usually  in  the  posterior  region  of 
that  viscus.  The  raritv  of  the  accident  in  females 
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is  ascribed  by  him  to  the  greater  size  of  the  pelvis, 
the  cavity  of  which  is  not  so  extensively  occupied 
by  the  bladder  when  this  is  full  of  urine.  Nor 
(says  he)  does  the  bladder  incline  so  much  back- 
wards as  in  the  male  : on  the  contrary,  it  inclines 
more  forwards,  and  enlarges  more  in  the  trans- 
verse direction  ; while  the  uterus  and  its  lateral 
broad  folds,  may  assist  to  break  the  shock  of  any 
external  violence,  applied  to  the  hypogastric  re- 
gion, and  so  prevent  the  direct  concussion  of  the 
bladder  against  the  sacral  promontory.”  (Yol. 
cit.  p.  372.)  The  comparative  unfrequency  of 
a rupture  of  the  bladder  in  children  and  boys, 
is  referred  by  Dr.  Harrison  to  their  rarely  suffer- 
ing the  bladder  to  become  much  distended  with 
urine,  and,  in  part,  to  the  smaller  size  of  the  sacral 
promontory,  and  to  the  bladder,  when  full,  lying 
in  early  life  more  in  the  abdomen. 

With  respect  to  the  diagnosis  of  the  kind  of  rup- 
ture of  the  bladder  now  under  consideration,  it  is 
judiciously  observed  by  Dr.  Harrison,  that  as  it  is 
the  effect  of  only  two  species  of  injury,  the  account 
of  the  accident  will  afford  useful  information. 
Thus,  says  he,  every  case  on  record  has  been  the 
result,  either  of  some  force,  directly  applied  to  the 
abdomen,  or  of  a general  concussion  of  the  w'hole 
frame.  In  this  latter  case,  the  injury  is  more 
likely  to  be  overlooked,  particularly  if  the  indivi- 
dual has  suffered  in  any  other  and  more  obvious 
manner  : hence,  after  such  accidents,  the  attention 
of  the  practitioner  should  be  early  directed  to  the 
urinary  discharge,  and,  if  there  be  any  inability  to 
pass  the  urine,  and  a desire  to  do  so,  the  catheter 
should  be  introduced.  When  the  rupture  has  been 
the  effect  of  violence,  directly  applied  to  the  hypo- 
gastric region,  the  symptoms  are  more  obvious. 
The  patient  himself  is  often  aware  of  the  accident: 
he  knew  that  his  bladder  was  full  at  the  time  of 
the  injury  ; perhaps,  he  felt  it  burst  within  him. 
Then  the  sensation  of  sinking  and  sickness,  the 
pain  in  the  abdomen,  and  the  peculiar  feeling 
about  the  praecordia,  are  all  circumstances  indica- 
tive of  the  rupture  of  some  viscus.  In  addition  tq 
these  symptoms,  there  will  be  a desire  to  make 
water,  without  the  power  of  doing  so  ; great  pain 
in  the  belly  and  perineum,  during  the  attempts  ; 
tension  of  the  abdomen,  the  fulness  being  diffused, 
and  not  circumscribed,  as  in  common  retention  of 
urine.  When  a catheter  is  introduced  into  the 
bladder,  it  meets  with  a peculiar  resistance;  and 


the  urine  flows  through  it,  not  in  a stream,  but  as 
if  it  merely  filled  and  overflowed  the  instrument 
slowly  ; at  one  time  only  in  a few  drops  ; at  ano- 
ther, in  considerable  quantity ; “ this  difference 
depending  on  some  alteration  in  the  direction  of 
the  instrument,  or,  in  the  degree  of  pressure,  with 
which  it  is  pushed  against  the  bladder,  whereby 
the  edges  of  the  rupture  must  be  separated,  and 
more  or  less  of  the  abdominal  and  pelvic  urine  be 
discharged.”  ( Harrison , in  Dub.Journ.  of  Med. 
Science,  vol.  ix.  p.  377.) 

In  one  case,  recorded  by  Mr.  Cusack,  only  a 
few  drops  of  urine  could  be  drawn  off  with  the 
catheter,  on  the  day  of  the  accident.  On  the  next, 
no  urine  flowed  at  first ; but,  by  changing  the  direc- 
tion of  the  instrument,  and  on  making  pressure  with 
the  finger  in  ano,  about  three  pints  were  discharged. 
On  the  third  day,  as  all  the  symptoms  continued 
unabated,  the  abdomen  was  punctured  in  the  linea 
alba,  midway  between  the  umbilicus  and  the  pubes ; 
and  a large  quantity  of  clear  urine,  escaped,  and,  at 
the  same  time,  it  flowed  freely  from  a catheter  in 
the  urethra.  The  relief  was  only  temporary,  the 
patient  having  died  delirious  on  the  eighth  day.  On 
dissection,  marks  of  intense  inflammation  wTere  no- 
ticed in  the  hypogastric  region,  where  the  intestines 
were  glued  together  into  one  mass.  At  first  no 
urine  was  seen  ; but,  on  breaking  the  adhesions 
and  raising  up  the  intestines,  about  a pint  of  it  was 
sponged  out  from  between  the  rectum  and  the 
bladder.  “ The  pelvic  portion  of  the  peritoneum 
was  completely  coated  with  lymph  ; the  bladder 
was  contracted  and  empty  ; the  rupture,  about  an 
inch  in  extent,  was  in  its  posterior  part  and  right 
side,  and  in  an  oblique  direction.  (See  Cusack,  in 
Dub.  Hospital  Reports,  vol.  ii.  p.  312.) 

In  the  post  mortem  examination  of  a case  under 
Dupuytren,  traces  of  severe  inflammation  were  ob- 
served in  the  hypogastric  region.  Adhesion  existed 
between  the  abdominal  parieties,  and  the  bladder, 
and  the  sides  of  the  latter  and  the  adjacent  viscera 
were  all  so  agglutinited  together,  that  a kind  of 
pouch  was  formed,  considerably  advanced  in  or- 
ganization, whereby  the  urine  was  circumscribed, 
and  effusion  to  any  further  distance  prevented. 
(See  Archives  Gin.  June,  1834,  p.  294.)  In 
general,  the  bladder,  though  the  seat  of  injury,  is 
itself  but  little  inflamed,  except  at  the  posterior 
portion  of  its  serous  coat.  ( Harrison  in  Dub.  Jour , 
of  Med.  Science,  vol.ix.  p.  375.) 

In  the  treatment,  the  principal  indications  are 
to  withdraw,  if  possible,  the  effused  fluid  from  the 
abdomen  ; to  prevent,  if  possible,  any  return  or 
increase  of  such  effusion ; and  to  resist  and  subdue 
that  unavoidable  and  very  fatal  affection  peritoni- 
tis. With  this  view,  any  accumulation  of  urine  in 
the  bladder  should  be  prevented  by  the  introduc- 
tion of  an  elastic  gum  catheter,  of  full  size  with  a 
long  and  large  curve  ; and  if,  by  changing  its  direc- 
tion, or  other  manoeuvres,  its  beak  can  be  passed 
through  the  rent,  or  made  to  reach  its  vicinity  so 
as  to  open  it,  a considerable  quantity  of  urine  may 
be  drawn  from  the  cavity  of  the  peritoneum. 
Pressure  with  the  finger  in  ano  is  also  to  be  tried. 
( Harrison , vol.  cit.  p.  379.)  In  the  case  which  I 
attended,  a catheter  of  full  size  was  kept  continually 
introduced.  In  this  way,  we  endeavour  to  lessen 
the  exciting  cause  of  the  inflammation,  which,  how- 
ever, is  sure  to  follow  the  effusion  of  so  irritating 
a fluid  as  the  urine.  Inflammation  must  therefore 
be  resisted  by  local  and  general  bleeding;  calomel, 
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opium,  and  mild  saline  purgatives  given  with  the 
effervescing  mixture.  If  the  disease  advance,  and 
the  pains  in  the  abdomen  become  more  intense,  with 
swelling  and  fluctuation,  ought  the  surgeon  to 
perform  paracentesis  ? As  Dr.  Harrison  remarks, 
this  has 'been  done  in  two  instances,  but  without 
success.  . “ The  urine  which  is  effused  is  princi- 
pally lodged  in  the  pelvic  cul-de-sac,  and  is  more 
or  less  confined  to  that  region,  partly  from  its  de- 
pending position,  and  partly  from  the  adhesions, 
which  we  have  reason  to  expect  under  proper  and 
active  treatment,  may  have  been  formed  between 
the  bladder  and  the  adjacent  viscera,  at  the  upper 
orifice  of  the  pelvis.”  This  view  leads  Dr.  Harri- 
son to  consider  cutting  a small  opening  through 
the  rectum,  into  this  cul-de-sac,  the  best  and  safest 
plan  for  the  discharge  of  the  irritating  fluid.  Here 
a new  cavity  has  been  formed,  coated  internally 
like  an  abscess  ; and  the  opening  is  not  to  be  re- 
garded as  extending  into  the  general  cavity  of  the 
peritoneum.  The  operation  might  be  done  with  a 
trocar,  or  a long  curved  bistoury,  with  a sheath,  and 
a cutting  edge  only  on  its  extremity.  The  patient 
being  in  the  recumbent  posture,  with  his  knees 
drawn  up  and  somewhat  separated,  the  finger  of  the 
left  hand  might  be  passed  up  the  rectum,  as  far  as 
possible,  and  pressed  against  its  fore  part.  The 
catheter  in  the  bladder  might  also  assist  in  guiding 
the  finger  to  the  cul-de-sac  behind  that  organ.  The 
cannula  of  a long  curved  trocar  might  next  be 
passed  along  the  finger,  and,  when  its  extremity 
had  been  placed  against  the  fore  part  of  the  rectum 
exactly  in  the  median  line,  the  stillette  might  be 
pushed  through  it,  and  the  peritoneum  opened. 
Dr.  Harrison  conceives  that  the  quantity  of  effused 
fluid  would  protect  the-small  intestines  from  reach 
of  the  instrument ; and  he  says,  that  in  the  cases 
which  he  has  examined,  he  did  not  find  any  of  their 
convolutions  in  the  pelvis.  Supposing  this  operation 
were  ever  attempted,  ought  the  cannula  to  be  left 
in  the  parti  or  ought  it  to  be  withdrawn,  and  the 
catheter  trusted  to  for  the  prompt  discharge  of  the 
urine  afterwards?  The  latter  method  is  preferred 
by  Dr.  Harrison.  (See  Boyer,  Mai.  Chir.  t.  ix.  p.  61 ; 
C.  Montague,  in  Med.  Communications,  vol.  ii. 
p.  284;  Cusack,  in  Dub.  Hospital  Reports,  vol.ii. 
p.  312;  Dupuytren,  Archives  Gen.  June,  1834, 
p.  294  ; Johnstone,  in  Mem.  of  Med.  Soc.  of  Loud. 
vol.  iii.  p.  543  ; and,  particularly  Dr.  Harrison’s 
Cases  and  Cbs.  in  Dahl.  Journal  of  Med.  Science, 
vol.  ix.  p.  349,  to  whom  I am  indebted  for  the 
chief  information  in  the  foregoing  article. 

Bladder,  Wounds  of '.  (See  Gunshot  Wounds.) 

BLEEDING.  By  this  operation  is  understood 
the  taking  away  of  blood  for  the  relief  of  diseases. 
Bleeding  is  called  general,  when  practised  with  a 
view  of  lessening  the  whole  mass  of  circulating 
blood ; topical,  when  performed  in  the  vicinity  of 
the  disease,  for  the  express  purpose  of  lessening  the 
quantity  of  blood  in  a particular  part. 

General  Blood-letting  is  performed  with  a lancet, 
and  is  subdivided  into  two  kinds  ; viz.  the  opening 
of  a vein,  termed  phlebotomy,  or  venesection ; and 
the  opening  of  the  temporal  artery,  or  one  of  its 
branches,  termed  arteriotomy. 

Topical  Blood-letting  is  performed,  either  by 
means  of  a cupping-glass  and  scarificater,  or 
leeches,  or  by  dividing  the  visibly  distended  vessels 
with  a lancet,  as  is  frequently  done  in  cases  of 
ophthalmy.  See  Arteriotomy;  Cupping,  Leeches, 
Scarification,  and  Venesection . 
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BLEEDING.  (See  Arteries,  Hemorrhage, 
Ligature  Wounds. 

BLENORRHAGIA,  or  Blenorrhoea,  (from 
/SAsvva,  mucus,  and  psw,  to  flow.)  A discharge 
of  mucus.  Swediaur,  who  maintains,  that  go- 
norrhoea is  attended  with  a mucous,  and  not  a 
purulent,  discharge,  prefers  the  name  of  Menor- 
rhagia for  the  disease.  However,  in  treating  of 
gonorrhoea,  we  shall  find,  that  this  last  appellation 
is  itself  not  altogether  free  from  objections. 

BLEPHAROPTQSIS  (from  /3\£<pa,pov,  the 
eyelid,  and  vrr&o-iQ,  a falling  down.)  Called  also 
ptosis.  An  inability  to  raise  the  upper  eyelid. 
(See  Ptosis.) 

BLINDNESS.  An  effect  of  many  diseases  of 
the  eye.  See  Amaurosis ; Cataract;  Cornea 
Opacities  of  ; Glaucoma  ; Hydrophthalmia  ; 
Leucoma  ; Opthalmy  ; Pterygium  ; Pupil, 
closure  of;  Staphyloma,  &c. 

BLISTERS.  Applications,  which,  when  put 
on  the  skin,  raise  the  cuticle  in  the  form  of  a vesi- 
cle, filled  with  a serous  fluid.  Various  substances 
produce  this  effect ; but  the  powder  of  cantbarides 
is  what  is  commonly  employed.  The  blister-plaster 
is  thus  composed  : — R Cantharidis  in  pulv.  subtilis- 
semum  trittz  lbj.  Emplastri  cerce  lbiss.  Adipis 
preep.  lbss.  The  wax  plaster  and  lard  being  melted, 
and  allowed  to  become  nearly  cold,  the  powdered 
cantbarides  are  added. 

When  it  is  not  wished  to  maintain  a discharge 
from  the  blistered  part,  it  is  sufficient  to  make  a 
puncture  in  the  cuticle  to  let  out  the  fluid  ; but, 
when  the  case  requires  a secretion  of  pus  to  be 
kept  up,  the  surgeon  must  remove  the  whole  of 
the  detached  cuticle  with  a pair  of  scissars,  and 
dress  the  excoriated  surface  in  a particular  manner. 
Practitioners  used  formerly  to  mix  powder  of  can- 
tharides  with  an  ointment,  and  dress  the  part  with 
this  composition.  But,  such  a dressing  not  unfre- 
quently  occasioned  very  painful  affections  of  the 
bladder,  a scalding  sensation  in  making  water,  and 
most  afflicting  stranguries.  An  inflammation  of 
the  bladder,  ending  fatally,  has  been  thus  excited. 
The  treatment  of  such  complaints  consists  in  re- 
moving every  particle  of  cantharides  from  the 
blistered  part,  which  is  to  be  well  fomented,  and 
administering  freely  mucilaginous  drinks.  Cam- 
phor is  now  suspected  to  prove  more  hurtful  than 
useful. 

These  objections  to  the  employment  of  salves, 
containing  cantharides,  for  dressing  blistered  sur- 
faces, led  to  the  use  of  mezereon,  euphorbium, 
and  other  irritating  substances,  which,  when  in- 
corporated with  ointment,  form  very  proper  com- 
positions for  keeping  blisters  open,  without  the 
inconvenience  of  irritating  the  bladder. 

The  favourite  application,  however,  for  keeping 
open  blisters,  is  the  powder  of  savine,  which  was 
brought  into  notice  by  Mr.  Crowther,  in  the  first 
edition  of  his  book  on  the  White  Swelling.  He 
was  led  to  the  trial  of  different  escharotic  applica- 
tions, in  the  form  of  ointment,  in  consequence  of 
the  minute  attention,  which  caustic  issues  demand ; 
and,  among  other  things,  he  was  induced  to  try 
powdered  savine,  from  observing  its  effects  in  the 
removal  of  warts.  Some  of  the  powder  was  first 
mixed  wiili  white  cerate,  and  applied  as  a dressing 
to  the  part  that  had  been  blistered ; but  the  oint- 
ment ran  off,  leaving  the  powder  dry  upon  the 
sore,  and  no  effect  was  produced.  Mr.  Crowther 
next  inspissated  a decoction  of  savine,  and  mixed 
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the  extract  with  the  ointment,  which  succeeded 
better,  for  it  produced  a great  and  permanent  dis- 
charge. At  last,  after  various  trials,  he  was  led  to 
prefer  a preparation  analogous  to  the  unguentum 
sambuci  P.  L.  The  following  formula  answers 
every  desirable  purpose  : - — R Sabince.  recentis  con- 
tuses lbij.  Cerce  fiavee  Ibj.  Adipis  suillce  lbiv.  Adipe 
et  cera  liquefacta,  incoque  sabinam  et  cola. 

The  difference  of  this  formula  from  that,  which 
Mr.  Crowther  published  in  1797,  only  consists  in 
using  a double  proportion  of  the  savine  leaves. 
The  ceratum  sabinas  of  Apothecaries’  Hall,  he 
says,  is  admirably  made : the  fresh  savine  is 
bruised  with  half  the  quantity  of  lard,  which  is 
submitted  to  the  force  of  an  iron  press,  and  the 
whole  is  added  to  the  remainder  of  the  lard,  which 
is  boiled  until  the  herb  begins  to  crisp  ; the  oint- 
ment is  then  strained  off,  and  the  proportion  of 
wax  ordered,  being  previously  melted,  is  added. 
On  the  use  of  the  savine  cerate,  immediately  after 
the  cuticle,  raised  by  the  blister,  is  removed,  it 
should  be  observed,  says  Mr.  Crowther,  that  ex- 
perience has  proved  the  advantage  of  using  the 
application  lowered  by  a half,  or  two  thirds,  of  the 
unguentum  cerae.  An  attention  to  this  direction 
will  produce  less  irritation  and  more  discharge, 
than  if  the  savine  cerate  were  used  in  its  full 
strength.  He  found  fomenting  the  part  with  flan- 
nel wrung  out  of  warm  water  a more  easy  and 
preferable  way  of  keeping  the  blistered  surface 
clean,  and  fit  for  the  impression  of  the  ointment, 
than  scraping  the  part,  as  has  been  directed  by 
others.  An  occasional  dressing  of  the  unguentum 
resinae  flavse  he  found  very  useful  in  rendering  the 
sore  free  from  an  appearance  of  slough,  or  rather 
dense  lymph,  which  is  sometimes  so  firm  in  its  tex- 
ture as  to  be  separated  by  the  probe  with  as  much 
readiness  as  the  cuticle  is  detached  after  blistering. 
As  the  discharge  diminishes,  the  strength  of  the 
savine  dressing  should  be  proportionally  increased. 
The  ceratum  sabinae  must  be  used,  in  a stronger 
or  weaker  degree,  in  proportion  to  the  excitement 
produced  on  the  patient’s  skin.  Some  require  a 
greater  stimulus  than  others  for  the  promotion  of 
the  discharge,  and  this  can  only  be  managed  by  the 
sensations  which  the  irritation  of  the  cerate  occa- 
sions. 

Mr.  Crowther  tried  ointments,  containing  the 
flowers  of  the  clematis  recta,  the  capsicum,  and 
the  leaves  of  the  digitalis  purpurea.  The  two  first 
produced  no  effect;  the  last  was  very  stimulating. 
He  also  tried  caustic  potassa,  mixed  with  sperma- 
ceti cerate,  in  the  proportion  of  one  drachm  to  an 
ounce  : it  proved  very  stimulating,  but  produced 
no  discharge.  One  grain  of  the  oxymuriate  of 
mercury,  blended  with  two  ounces  of  the  above 
cerate,  proved  so  intolerably  painful,  that,  at  the 
end  of  two  hours,  it  became  necessary  to  remove 
the  dressing  ; and  the  patient  was  attacked  with 
a severe  ptyalism.  ( Practical  Obs.  on  the  White 
Swelling,  8fc.  2d  ed.  1808.) 

Instead  of  keeping  a blister  open,  it  is  frequently 
a judicious  plan  to  renew  the  application  of  the 
emplastrum  cantharidis,  after  healing  up  the  vesi- 
cation first  produced,  and  to  continue,  in  this  man- 
ner, a succession  of  blisters,  at  short  intervals,  as 
long  as  the  circumstances  of  the  case  may  demand. 
Where  the  skin  is  peculiarly  irritable,  and,  par- 
ticularly, in  young  children,  where  the  emplastrum 
cantharidis  sometimes  acts  so  violently  as  to  pro- 
duce sloughing,  or,  in  any  cases,  where  the  plaster 
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produces  strangury  and  irritation  of  the  urinary 
organs,  I am  informed  that  the  inconvenience  may 
be  avoided,  and  the  cuticle  raised  very  well,  if  a 
piece  of  silk  paper  be  interposed  between  the  plas- 
ter and  the  integuments.  Dr.  A.  T.  Thomson 
recommends  for  the  same  purpose  a piece  of  thin 
gauze,  wet  with  vinegar,  and  applied  smoothly  and 
closely  over  the  plaster.  ( Dispensatory , p.  717. 
ed.  ii.)  For  infants,  a proportion  of  opium  has 
sometimes  been  added  to  the  plaster,  in  order  to 
render  its  action  less  violent;  a proposal  made,  I 
believe,  by  the  late  Mr.  Chevalier.  Others  recom- 
mend the  plan  of  not  letting  the  blister  continue  so 
long  applied  to  children  as  to  other  patients. 

In  the  North  London  Hospital,  the  nitrate  of 
silver  is  often  used  for  making  blisters,  as  particu- 
larly recommended  by  Mr.  Iligginbottom.  It 
causes  less  irritation,  and  its  effects  are  more 
prompt,  than  those  of  cantharides.  It  may  also  be 
used  in  persons,  in  whom  cantharides  produce 
strangury.  It  excites  a copious  discharge,  without 
heat  or  pain  after  the  first  few  hours,  and  the 
vesicated  part  heals  about  the  fifth  day,  no  ulcer- 
ation having  been  occasioned.  (See  Rigginboitom 
on  Nitrate  of  Silver,  p.  161.)  By  means  of  the 
application  of  nitrated  silver,  repeated  every  six  or 
eight  days,  and  of  perfect  quietude  of  the  part, 
secured  by  means  of  a splint  and  bandage,  many 
a diseased  joint  has  been  cured  in  the  North  Lon- 
don Hospital. 

“ In  applying  blisters  to  infants,”  says  Dr.  Gum- 
ming, “ we  must  take  particular  care  not  to  allow 
them  to  remain  on  for  more  than  three  or  four  hours. 
When  a blister  is  applied  for  a longer  period,  ex- 
cessive general  irritation  is  apt  to  be  induced  ; and 
such  is  the  delicacy  of  the  infant’s  skin,  that  the  blis- 
tered parts  not  unfrequently  become  gangrenous. 
Under  such  circumstances,  the  death  of  the  child 
has  been  sometimes  the  consequence.  Though  ve- 
sications  may  not  have  formed,  at  the  time  wdren  the 
blister  is  removed,  they  generally  take  place  after 
the  application  of  the  dressing.  In  some  habits,  the 
blistered  surface  takes  on  an  unhealthy  action,  and 
runs  into  eating  and  irritable  ulcers,  which  are  long 
in  healing.  In  such  cases,  I have  found  an  emol- 
lient poultice,  when  the  inflammatiofi  is  consider- 
able, and  afterwards  the  black  and  yellow'  washes, 
the  most  useful  applications.  In  infants  of  an 
irritable  habit,  it  will  sometimes  be  advisable  to 
dilute  the  blistering  plaster  with  an  equal  quantity 
of  the  emplastrum  cerae.”  (Dr.  Cummin g in 
Trans,  of  Assoc,  of  Coll,  of  Physicians,  Ireland, 
vol.  v.p.  55.)  — See  Paris’s  Pharmacologia , vol.  ii. 
p.  186.  ed.  5.  A.  T.  Thomson’s  Dispensatory,  and 
Elements  of  Mat.  Med.  ed.  2.  John  Higginbottom 
on  the  Use  of  Nitrate  of  Silver,  p.  161.  ed.  2. 
8vo.  1829.  Mayo’s  Outlines  of  Human  Pathology, 
ch.  i.  , 

BOIL.  (See  Furijnculus.) 

BONES,  EXCISION  OF.  This  operation  is 
sometimes  applicable  to  the  articular  portions  of 
bones,  but  still  more  frequently  to  other  parts  of 
them.  The  circumstances  under  which  it  is  prac- 
tised for  the  removal  of  diseased,  or  very  severely 
injured  joints,  and  the  plans  then  to  be  adopted,  will 
be  hereafter  considered,  (See  Joints,  Excision  or.) 
Neither  shall  I dwell  at  present  upon  the  removal 
of  the  projecting  ends  of  broken  or  dislocated 
bones  ; nor  upon  sawing  off  the  extremities  of  old 
ununited  fractures  ; subjects  noticed  in  the  ac- 
count of  Dislocation  and  Fracture.  In  the  articles 
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Amputation  and  Gunshot  Wounds.  I have 
called  the  reader’s  attention  to  the  praiseworthy  me- 
thod of  cutting  down  to,  and  removing,  all  loose 
splinters  of  the  os  brachii,  and  even  the  sharp  end 
of  that  bone  itself,  from  certain  gunshot  injuries 
of  the  shoulder,  so  as  frequently  to  obviate  the 
necessity  for  amputating  the  limb.  The  cases 
demanding  the  removal  of  portions  of  the  skull, 
and  the  manner  of  accomplishing  it,  will  be 
described  under  the  head  Trephine.  Towards  the 
conclusion  of  the  observations  upon  Amputa- 
tion, some  account  has  already  been  given  of  the 
excision  of  certain  bones  of  the  hand  and  foot.  It  is 
difficult,  as  M.  Malgaigne  observes,  to  lay  down 
any  precise  directions  for  the  excision  of  the  bones  of 
the  tarsus.  The  following  plan  was  adopted  by 
Moreau,  the  father,  for  an  extensive  caries  : — Over 
the  cuboid  bone,  there  was  one  ulcer  an  inch  in 
diameter  ; and  another  between  the  third  and  fourth 
metatarsal  bones,  resulting  from  an  incision  made  a 
few  days  previously  for  the  discharge  of  an  abscess. 
A probe  penetrated  into  the  cuboid  bone.  An  in- 
cision was  made  along  the  outer  side  of  the  foot, 
and  extended  across  the  ulcer,  from  the  posterior 
third  of  the  fifth  metacarpal  bone  to  above  the  an- 
terior tuberosity  of  the  os  calcis  ; and,  as  the  in- 
cision already  made  for  the  abscess  could  now  be' 
made  serviceable,  this  and  the  other  incision  were 
conjoined  by  a transverse  one,  and  the  square  flaps 
reflected.  The  diseased  bones  were  thus  brought 
into  view,  and  it  was  necessary  to  remove  the 
cuboid,  the  third  cuneiform,  the  posterior  end  of 
the  fourth  metatarsal  bone,  the  inner  side  of  the 
extremity  of  the  fifth,  and  the  articular  surface,  by 
which  the  os  calcis  is  united  to  the  cuboid  bone. 
The  tendon  of  the  peronmus  longus  was  preserved. 
The  flaps  were  then  laid  down,  and  united  with 
two  sutures.  The  patient,  who  was  young,  got 
completely  well.  The  vacancies,  occasioned  by 
the  extrication  of  the  bones,  were  filled  up  by  a 
substance  which  afterwards  ossified.  In  the  end, 
uie  patient  was  able  to  walk  well  ; the  foot  having 
assumed  its  natural  shape  and  motions.  (See 
Malgaigne,  Man.  de  Med.  Opdr.  p.  243.)  The 
operation  of  removing  the  metacarpal  bone  of  the 
thumb,  or  the  metatarsal  bone  of  the  great  toe,  is 
not  deemed  by  Mr.  Liston  an  advisable  proceed- 
ing ; because  the  rest  of  the  thumb  or  toe  is  left 
without  support,  and  is  useless.  He  has  seen  cases 
treated  in  this  way  ; but  the  result  was  unsatis- 
factory. However,  Monro  removed  the  whole  of 
the  first  metatarsal  bone  on  account  of  caries,  and 
M.  Barbier  did  the  same  thing  at  the  Yal  de  Grhce 
after  a dislocation  of  the  bone  ; and,  in  each  case, 
the  result  was  in  every  respect  successful.  (See 
Malgaigne,  Op.  cit.  p.  243.)  The  extraction  of  the 
metacarpal  bone  of  the  thwnb  has  been  performed 
with  success  by  M.  Roux  and  M.  Blandin.  The 
thumb  was  at  first  shortened  and  useless ; but 
gradually  became  capable  of  executing  all  its 
natural  movements.  (See  Malgaigne,  Man.  de 
Med.  Oper.  p.  232.)  An  incision  is  to  be  made 
along  the  radial  edge  of  the  bone,  and  to  extend 
about  half  an  inch  beyond  each  of  its  articulations. 
Then  the  integuments  and  extensor  tendon  are  to 
be  detached  from  its  dorsal,  and  afterwards  the 
muscles  from  its  palmar  surface.  While  an  assist- 
ant holds  aside  the  lips  of  the  wound,  the  surgeon 
opens  the  outer  side  of  the  carpal  joint  with  the 
point  of  the  knife,  cuts  through  the  tendon  of  the 
long  abductor,  which  is  inserted  into  the  metacar- 


pal bone,  and  then  carries  the  knife  completely 
through  the  joint.  He  now  tries  to  dislocate  the 
bone  outwards,  and  to  pass  the  knife  along  its 
inner  side,  so  as  to  effect  its  total  detachment  from 
the  muscles.  Lastly,  the  articulation  with  the  first 
phalanx  is  opened  by  cutting  in  succession  the 
internal  and  external  lateral,  and  the  anterior, 
ligaments.  The  radial  artery  may  be  avoided  ; 
but,  were  it  wounded,  the  application  of  a ligature 
to  it  would  be  attended  with  no  difficulty.  The 
wound  is  to  be  brought  together,  and  the  thumb 
supported  in  its  natural  position  with  soft  pads 
placed  in  the  palm.  (See  Malgaigne,  Op.  cit.) 
Excision  of  the  anterior  portion  of  the  first  metatarsal 
bone,  seems  to  M.  Blandin  advantageous,  because, 
when  the  rest  of  it  can  be  saved,  the  foot  remains 
with  a more  solid  support.  A flap  is  formed  at 
the  inner  side  of  the  bone,  with  the  base  backward. 
The  bone  is  exposed  to  the  point  where  it  is  in- 
tended to  divide  it ; sawn  perpendicularly  to  its 
axis  ; then  detached  from  its  connections,  from  be- 
hind forwards  ; and  finally  disarticulated  from  the 
phalanx.  With  respect'  to  the  phalanges  of  the 
other  four  toes,  amputation  is  commonly  preferred 
to  excision  of  them  ; and  so  it  is  to  excision  of  the 
heads  of  their  metatarsal  bones.  (Malgaigne,  Op. 
cit.  p.  242.)  Although,  the  excision  of  the  meta- 
carpal bone  of  the  index  and  little  fingers  may  easily 
be  performed  by  cutting  along  the  outer  margin  of 
it,  M.  Malgaigne  is  probably  correct  in  stating, 
that  such  an  operation,  in  consequence  of  the  sub- 
sequent shortening  of  the  finger,  would  leave  after 
it  as  much  deformity  as  amputation  would  pro- 
duce, and  even  greater  weakness  of  the  hand. 
This  observation  is  not  applicable,  however,  to  the 
excision  of  the  metacarpal  bones  of  the  middle  and 
ring  fingers,  which  will  still  retain  their  connection 
with  the  contiguous  ones,  and  the  strength  of  the 
hand  be  preserved.  An  incision  is  made  along  the 
dorsal  aspect  of  the  bone,  by  the  side  of  the  ex- 
tensor tendon,  which  should  not  on  any  account 
be  divided,  and  the  disarticulation  is  to  be  begun 
at  the  knuckle.  (See  Malgaigne,  Man.  de  Med. 
Oper.  p.  233.)  The  removal  of  dead,  or  softened 
and  carious,  portions  of  the  carpal  and  tarsal  bones, 
Mr.  Liston  admits,  is  sometimes  successful ; but, 
operative  interference  with  these,  or  with  more 
extensive  and  formidable  articulations,  is  not 
advisable,  unless  the  soft  parts  be  not  largely 
involved,  and  the  general  health  tolerably  good. 
If  the  ligaments,  bursae,  and  cellular  tissue  are 
much  affected,  Mr.  Liston  considers  the  chance  of 
the  discharge  ceasing,  and  of  the  return  of  health, 
entirely  hopeless.  Amputation  above  the  diseased 
parts  will  still  be  indispensable  ; and,  in  conse- 
quence of  the  more  reduced  and  deranged  state  of 
the  constitution,  this  second  operation  is  less  likely 
to  answer  than  if  it  had  been  undertaken  earlier. 
(See  Liston’s  Elem.  part  iii.  p.  398.)  It  is  right  to 
mention,  however,  that  after  necrosis  of  the  first 
phalanx  of  the  thumb,  and  the  extraction  of  the 
fragments,  M.  Velpeau  has  known  the  part  regain 
its  motion.  If  an  incision  were  necessary  for  the 
removal  of  this  phalanx,  it  should  be  made  along 
the  radial  side  of  the  thumb,  and  the  metacarpal 
articulation,  which  is  the  looser  one,  being  opened 
first,  the  phalanx  should  then  be  luxated  outwards, 
and  dissected  out.  (See  Malgaigne,  Matrrde  Med. 
Oper.  p.  231.)  In  a few  cases,  Mr.  Liston  has 
removed  several  of  the  tarsal  and  carpal  hones  ; as 
practised  by  Mr.  Dunn  of  Scarborough  (see 
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Amputation),  in  others,  one,  or  a portion  of  one, 
with  success.  In  one  instance,  the  greater  part  of 
the  astragalus  was  taken  away  along  with  the  ends 
of  the  tibia  and  fibula.  There  remained  a large 
opening  across  the  joint,  through  which  a seton 
was  passed  to  promote  the  gradual  and  piecemeal 
discharge  of  the  remaining  portions  of  diseased 
bone.  The  articulation  could  be  seen  through. 
The  seton  was  gradually  diminished,  and  the 
aperture  closed.  The  foot  was  preserved,  and  the 
leg  was  somewhat  shortened  ; but  the  limb  proved'- 
extremely  useful,  though  the  ankle  retained  little 
power  of  motion.  Mr.  Liston,  as  well  as  many 
other  surgeons,  has  also  trephined  the  os  calcis,  and 
removed  large  portions  of  it.  He  has  likewise  taken 
away  the  cuboid  bone,  along  with  the  bone  of  the 
metatarsal  bone  or  bones,  in  connection  with  it.  In 
some  of  these  cases  an  excellent  cure  followed ; 
in  others,  amputation  of  the  foot  was  afterwards 
necessary.  ( Vol.  cit.  p.  400.)  Examples  of  the 
removal  of  extensive  portions  of  the  of  calcis  are  re- 
ported by  Hey,  Moreau,  and  M.  Roux.  In  the 
North  London  Hospital,  there  was  a young  woman, 
in  1835,  from  the  outer  part  of  whose  os  calcis 
Mr.  Liston  removed  a considerable  piece  with 
a trephine.  The  case  was  a scrofulous  caries. 
Some  amendment  followed  ; but  the  caries  pene- 
trated too  far  to  admit  of  complete  removal  in  this 
manner.  A fine  specimen  of  the  same  thing  was 
lately  put  into  my  hands  by  Mr.  Morton,  of  Uni- 
versity College,  the  part  having  been  finally  ampu- 
tated in  the  N ewcastle  Hospital.  In  one  case,  where 
the  scaphoid  bone  of  the  carpus  was  dislocated  by  an 
injury,  occasioned  by  machinery,  Sir  Astley  Cooper 
successfully  removed  that  bone.  The  rule  proposed 
by  him  for  any  analogous  case,  is  to  take  away  one, 
or  even  two,  of  the  carpal  bones,  if  displaced  • but, 
if  the  mischief  is  greater,  to  amputate. 

I am  not  disposed  to  bestow  much  commenda- 
tion on  such  an  operation  as  the  excision  of  the  ribs, 
notwithstanding  the  high  and  respectable  authori- 
ties which  may  be  quoted  in  sanction  of  it,  with 
the  exception  of  its  performance  in  cases  where  a 
sequestrum  is  nearly  or  entirely  loose.  The  most 
remarkable  excision  of  the  ribs  yet  recorded  is 
that  performed  by  Mr.  Richerand  in  1818,  on  a 
medical  officer,  who  was  afflicted  with  cancer ,of 
the  thorax.  The  middle  portion  of  four  ribs  was 
removed  to  the  extent  of  several  inches.  It  was 
also  necessary  to  extirpate  the  contiguous  part  of 
the  pleura,  which  was  very  much  thickened,  and 
transformed  into  a cancerous  substance.  Thus, 
the  pulsations  of  the  heart,  within  the  pericardium, 
were  brought  completely  into  view.  The  case 
afterwards  went  on  favourably  for  a time  ; but  in 
the  end  proved  fatal  by  a return  of  the  cancerous 
disease.  I scarcely  need  advise  British  surgeons 
not  to  attempt  any  similar  operation,  where  the 
disease  of  a rib,  or  indeed,  of  any  other  bone,  is 
the  effect  of  a primary  cancerous  affection  of  the 
soft  parts.  Such  an  experiment  must  inevitably 
terminate  in  the  return  of  the  original  malignant 
disease,  unless  the  patient’s  accelerated  death  hap- 
pen not  to  leave  sufficient  time  for  this  result. 
These  observations  are  directed  chiefly,  however, 
to  the  particular  case  here  specified  ; for,,  as  the 
excision  of  portions  of  ribs  has  been  performed  by 
several  eminent  surgeons  with  success,  I conclude 
that  circumstances  may  occur  in  which  the  plan 
is  justifiable.  Not  to  lay  any  stress  upon  the  in- 
stances of  the  practice  in  ancient  times  by  Galen, 
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Aymond,  Sediller,  Lecat,  Ferrand,  &c.,  it  has 
been  twice  resorted  to  subsequently  to  Richerand’s 
operation,  and  with  success,  by  Attadini  in  Italy  ■ 
also  in  the  Hospitals  Beaujou  and  La  Charite  at 
Paris;  and  by  Dr.  Mott,  of  New  York.  The 
operation  consists  in  extending  the  incision  through 
the  soft  parts  beyond  the  extent  of  the  diseased 
portion  of  the  rib,  both  in  front  and  behind,  and 
then,  after  detaching  the  bone  from  the  pleura  at 
the  point  where  it  intended  to  divide  it  first,  it  may 
be  sawn  through  with  one  of  Hey’s  saws,  or,  what 
will  be  more  convenient,  divide  with  a pair  of  cut- 
ting pliers.  The  divided  end  of  the  bone  should 
then  be  inclined  outwards,  and  separated  from  its 
connections,  so  as  to  facilitate  the  safe  division  of 
it  beyond  the  opposite  extremity  of  the  disease. 
A principal  thing  in  the  operation  is  to  avoid  in- 
jury of  the  pleura,  as  much  as  possible. 

In  1825,  the  excision  of  the  radius  was  accom- 
plished with  complete  success  by  Dr.  R.  Butt,  of 
Virginia  ; and  in  1826,  M.  Velpeau  had  a case  in 
which  he  was  desirous  of  practising  a similar  opera- 
tion, on  account  of  disease  entirely  restricted  to  that 
bone  ; but  the  patient  preferred  amputation.  (See 
Velpeau,  Nouv.  Elem.  de  Med.  Oper.  t.  i.  p.  565.) 
An  incision  is  made  along  the  outer  and  anterior 
part  of  the  radius.  The  edges  of  the  wound  are  to 
be  held  apart,  and  the  muscles  detached  from  its 
anterior  and  posterior  surfaces ; a little  below  its 
middle  part,  where  it  is  most  superficial ; a chain 
saw  is  to  be  used,  a director  is  now  being  intro- 
duced at  the  ulnar  side  of  the  bone,  will  serve  to 
convey  the  chain  saw  behind  it.  In  the  place 
specified  the  bone  is  sawn  through,  and  the  two 
fragments  carefully  dissected  out.  If  sufficient 
room  were  not  obtained  for  the  action  of  the  saw 
by  the  longitudinal  incision,  a transverse  one  should 
also  be  made.  ( Velpeau,  ibfi  A strong  pair  of 
cutting  forceps  would  divide  the  radius  with  less 
difficulty  than  a chain  saw. 

In  an  example  of  necrosis  of  the  outer 
third  of  the  clavicle,  M.  Velpeau  removed  the 
scapular  portion  of  it.  Two  incisions,  in  a cru- 
cial form,  and  four  inches  long,  were  made,  the 
flaps  raised,  the  acromio-clavicular  ligaments, 
and  some  parts  of  the  origin  of  the  deltoid  and 
trapezius  divided.  The  bone  was  then  raised  with 
a lever  passed  into  the  joint,  and  its  detachment 
completed.  M.  Malgaigne  conceives,  that  a better 
plan  would  be  to  make  first  an  incision,  parallel  to 
the  clavicle,  but  a few  lines  below  it,  and  ending 
at  the  acromion,  and  then  another  shorter  one  at 
a right  angle  with  this  extremity  of  the  first,  so  as 
to  form  a triangular  flap.  Instead  of  a chain  saw, 
the  clavicle  may  be  very  safely  divided  with  one  of 
Hey’s  saws,  or  a pair  of  cutting  pliers,  care  being 
taken  to  pass  a flexible  copper  spatula  under  the 
part. 

The  sternal  end  of  the  clavicle  was  removed  many 
years  ago  by  Mr.  Davies,  a surgeon  of  Bungay  in 
Suffolk,  on  account  of  its  being  displaced  back- 
wards, and  dangerously  compressing  the  oesopha- 
gus ; in  consequence  of  the  scapula  being  forced 
very  much  forwards  by  a deformity  of  the  spine. 
(See  Sir  Astley  Cooper  on  Dislocations ) In  this’ 
operation  a piece  of  leather  was  placed  under  the 
bone  to  protect  the  subjacent  parts  from  the  saw. 
The-  interclavicular  ligament  was  torn  through, 
so  as  to  free  the  sternal  end.  The  patient  was  alive 
six  years  after  the  operation,  and  in  good  health. 

The  whole  clavicle  affected  with  osteo-sarcoma, 
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was  removed  by  Dr.  Mott,  of  New  York.  The 
tumour  was  of  the  size  of  two  fists,  and  reached 
upwards  nearly  to  the  hyoid  bone,  and  angle  of 
the  jaw.  A semilunar  incision,  with  its  convexity 
downwards,  was  made  below  the  swelling,  from 
one  end  of  the  bone  to  the  other.  Another  in- 
cision was  next  made  above  the  tumour  from  the 
acromion  to  the  external  margin -of  the  internal 
jugular  vein.  The  platysma,  and  .a  portion  of 
the  trapezius  having  been  divided,  a director  was 
passed  under  the  bone,  near  the  acromion,  and  a 
division  here  effected  with  a chain  saw.  Not 
being  yet  able,  however,  to  displace  the  tumour, 
Dr.  Mott,  with  the  aid  of  a director,  extended 
the  first  incision,  inwards  ; and,  having  applied 
two  ligatures  to  the  external  jugular  vein,  and  cut 
it  through  in  the  interspace,  he  next  divided  the 
clavicular  portion  of  the  sterno-mastoid  muscle, 
and  found  it  necessary  also  to  tie  and  divide  the 
internal  jugular  vein.  The  subclavian  vein  and 
thoracic  duct  were  separated  from  the  diseased 
parts  with  the  handle  of  the  scalpel.  Lastly, 
the  great  pectoral  muscle,  the  costo-clavicular 
ligament,  and  the  subclavian  muscle  having  been 
divided,  the  disarticulation  of  the  sternal  end  of 
the  clavicle  was  accomplished.  The  bleeding 
required  forty  ligatures  for  its  suppression.  In 
six  weeks  the  wound  was  nearly  healed,  and  the 
patient  afterwards,  with  the  aid  of  a mechanical 
substitute  for  the  clavicle,  retained  the  power  of 
moving  the  limb,  with  but  little  impairment. 

The  excision  of  the  scapula,  to  a greater  or  lesser 
extent,  has  been  performed  on  several  occasions. 
In  one  instance  a considerable  portion  of  the  sca- 
pula was  removed  by  M.  Janson,  on  account  of 
a tumour  involving  it.  Two  semi-elliptical  in- 
cisions were  made,  so  as  to  circumscribe  the  swell- 
ing ; as  much  skin  as  possible  was  dissected  up 
and  saved  : the  tumour  and  bone  were  then  de- 
tached from  their  connections  in  every  direction, 
as  low  down  as  the  fossa  subscapuiaris.  The  at- 
tachments of  the  trapezius,  supra  and  infra  spi- 
natus  having  been  divided,  and  the  portion  of  the 
bone  above  the  spine  aspertained  to  be  sound,  all 
the  other  diseased  part  was  sawn  off,  and  the 
shoulder  joint  left  uninjured.  One  more  incision 
was  necessary  to  expose  the  whole  of  the  tumour, 
and  facilitate  its  excision.  The  wound  w*as  alto- 
gether six  inches  in  breadth,  and  nine  in  length. 
The  motion  of  the  shoulder  was  preserved.  A 
large  tumour  of  the  scapula  was  removed  two  or 
three  years  ago  by  Mr.  Earle  ; but,  as  the  disease 
returned,  Mr.  Skey  removed  it  a second  time,  to- 
gether with  the  greater  part  of  the  scapula.  The 
disease,  however,  being  of  a malignant  character, 
again  returned  and  proved  fatal.  Several  cases  of 
this  description  have  been  lately  met  with  in  the 
hospitals  of  this  metropolis.  One  was  in  the  North 
London  Hospital  under  Mr.  Liston.  I heard  of 
another  in  the  Westminster  Hospital. 

Excision  of  the  whole  of  the  fibula  with  the  ex- 
ception of  its  head,  was  performed  by  M.  Scutin. 
The  particulars  are  contained  in  M.  Malgaigne’s 
Manual.  Many  arteries  required  ligature,  and 
amongst  them  the  posterior  tibial.  The  external 
popliteal  nerve  was  also  divided.  As  the  tibia  was 
slightly  affected,  the  cautery  was  applied  to  it.  In 
two  months  the  wound  was  healed,  and,  in  four, 
the  patient  could  bear  nearly  as  well’on  this  leg 
as  on  the  other. 

In  the  articles  Amputation  and  Gunshot 


Wounds,  I have  noticed  the  excision  of  the 
upper  head  of  the  humerus  ; and  in  that  on  An- 
chylosis, some  account  is  given  of  Barton’s  ex- 
cision of  the  head  and  neck  of  the  femur  ; an  oper- 
ation, to  which  an  allusion  is  made  in  the  writ- 
ings of  C.  White,  of  Manchester,  and  which  has 
been  performed  by  Sir  Benjamin  Brodie,  Mr. 
Anthony  White,  and  in  Germany  by  Oppenheim. 
Sir  Benjamin  Brodie  lately  informed  me  that  his 
patient  died  sometime  afterwards  of  phthisis.  I 
believe  the  case  was  one,  in  which  it  was  suspected, 
that  the  disease  was  restricted  to  the  head  of  the 
femur.  My  friend,  Mr.  Anthony  White  has  fa- 
voured me  with  the  following  particulars  of  the  case 
in  which  he  performed  the  operation : — John  West, 
a twin  of  delicate  make,  was  born  and  resided  in 
Westminster.  When  between  four  and  five  years 
old,  he  suffered  from  scrofulous  inflammation 
in  the  left  hip  joint,  which  passed  through  the 
stages  of  elongation,  dislocation,  and  subsequent 
retraction,  and  the  femur  was  finally  lodged  in  a 
very  high  position,  on  the  dorsum  of  the  ilium, 
“ About  three  years  subsequent  to  the  commence- 
ment of  the  disease,  and  when  he  was  about  eight 
years  old,  I first  saw  him.  He  w^as  much  ema- 
ciated ; several  abscesses  had  formed  during  this 
period  around  and  over  the  diseased  structures, 
leaving  many  fistulous  openings,  through  which 
the  probe  easily  detected  the  surface  of  the  dis- 
placed bone  to  be  in  a state  of  caYies,  and  several 
small  exfoliations  had  occurred,  from  the  ilium, 
ischium,  and  os  pubis,  over  which  bones  abscesses 
had  formed.  In  the  progress  of  the  disease  the 
knee  of  the  affected  limb  had  become  inverted  and 
firmly  embedded  on  the  lower  and  inner  part  of 
the  opposite  thigh,  from  which  position  it  could  not 
be  removed,  and  every  attempt  to  do  so  was  accom- 
panied with  exquisite  pain.  All  further  attempts, 
therefore,  were  abandoned,  and  the  limb  left  un- 
disturbed. He  had  now  lain  nearly  three  years, 
on  the  opposite  side,  with  the  body  considerably 
incurvated  and  without  the  power  of  changing 
his  position.  A profuse  and  debilitating  discharge 
was  constantly  issuing  from  the  numerous  aper- 
tures leading  to  the  carious  surface  of  the  dis- 
placed bone.  In  other  respects,  the  health  of 
the  boy  was  tolerably  good.  Reflecting  on  this 
poor  boy’s  case,  it  was  evident,  that,  unless  the 
knee  could  be  removed  from  its  firm  lodgment 
on  the  opposite  thigh,  he  must  remain  in  the  posi- 
tion above  described  during  the  remainder  of  his 
life,  and  this  could  only  be  effected  by  removing 
the  upper  portion  of  the  femur,  which,  from  its 
trifling  mobility,  induced  the  belief  that  a firm 
union  was  taking  place  between  its  under  surface 
and  that  of  the  ilium,  with  which  it  had  been  lonsf 
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in  contact,  and  the  form  of  which  was  very  appa- 
rent under  the  thin  integuments  with  which  it  was 
covered.  Considering,  also,  that  as  an  entire  de- 
struction of  every  texture,  which  forms  a healthy 
joint  had  taken  place,  no  danger  could  be  reason- 
ably entertained  from  meddling  with  parts  in  their 
existing  condition,  and  attempting  the  removal  of 
the  head  of  the  displaced  bone  ; and,  further,  that 
the  strength  of  the  boy,  from  the  profuse  discharge 
kept  up  by  the  caries  of  the  bone  was,  never  likely 
to  bc‘  restored : I was  induced,  after  mature 
reflection,  to  propose  an  operation  for  the  re- 
moval of  the  upper  part  of  the  femur  as  far  as 
it  should  be  found  in  a state  of  caries,  which, 
from  examination  with  the  probe,  appeared  to  ex- 
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tend  probably  a little  lower  than  the  great  tro- 
chanter. If  this  could  be  accomplished,  it  would 
set  free  the  lower  portion  of  the  bone  embedded 
on  the  opposite  thigh,  and  enable  me  to  draw  out- 
wards the  whole  limb,  and  possibly  place  the  boy 
in  a condition  equally  favourable  with  those  cases 
where  a similar  disease  had  occurred,  and  in  which 
a compensatory  joint  is  formed,  on  which  loco- 
motion is  effected  with  or  without  the  aid  of 
a crutch.  I proposed  to  divide  the  integuments 
covering  the  bone,  beginning  above  its  head,  which 
was  easily  detected,  and  carry  it  downward,  in  the 
centre,  as  low  as  might  be  found  necessary,  and 
separate  the  soft  parts  from  the  shaft  of  the  bone 
towards  either  side.  I then  proposed  to  divide 
the  bone  at  the  lowest  exposed  part  with  a small 
saw  and  to  elevate  it  with  a leveiqfrom  the  dorsum 
of  the  ilium.  I hoped  that  the  wound  would  heal 
over  the  divided  end  of  the  bone,  which  (now 
being  set  free)  might  be  brought  into  a straight 
line,  and  which  motion  would  incline  deeply  into 
the  wound  the  end  of  the  divided  bone.  The  wound 
itself  was  to  be  treated  as  a common  incision  with 
adhesive  plaster  and  bandage,  and  rigid  quietude. 
My  colleague,  the  late  Mr.  Morel,  saw  the  case, 
concurred  in  the  proposition,  and  offered  to  be  my 
assistant.  The  late  Mr,  William  Smith,  member 
for  N orwich,  and  to  whom  the  mother  of  the  boy 
was  well  known,  informed  the  late  Sir  E.  Home 
of  the  proposed  operation.  The  boy,  at  his  request, 
was  conveyed  to  St.  George’s  Hospital  ; and,  after 
an  examination  of  the  case  with  his  colleagues,  a 
written  document,  signed  by  him  and  them,  was 
given  to  the  mother  of  the  boy,  declaring  that  the 
contemplated  operation  would  not  only  be  useless, 
but  impracticable  ; and,  most  likely,  if  attempted 
be  attended  with  loss  of  life.  I was  not  present  at 
this  consultation  and  only  knew  of  it  by  being 
shown  this  document  or  protest  by  the  boy’s  mo- 
ther. Of  course,  with  such  a published  declaration, 

I abandoned  the  case  altogether.  After  the  lapse 
of  some  months,  Mr.  Travers,  whilst  attending  at 
Mr.  Smith’s  house  in  the  city,  to  which  the  boy 
West  had  been  removed  with  his  mother,  was  re- 
quested to  look  at  him  ; and  being  told  of  the  pro- 
posed operation  by  the  mother,  who  was  an  ex- 
ceedingly intelligent  person,  at  once  saw  and 
understood  the  principles  and  plan  of  the  propo- 
sition. He  subsequently  wrote  me  a note,  ex- 
pressing his  entire  concurrence  in  the  measure,  and 
kindly  offered  to  assist  me  in  the  operation,  not- 
withstanding the  formidable  protest  which  had 
been  issued  shortly  before.  Glad  of  the  con- 
currence of  so  distinguished  an  individual,  and  my 
own  opinion  as  to  its  practicability  being  un- 
changed, I gladly  accepted  of  the  offer.  A lodging, 
in  Westminster,  was  procured  for  the  boy  and  his 
mother.  We  met  in  consultation,  and  an  early  day 
was  fixed  for  the  operation. 

“ In  April,  1821,  we  met ; and  the  boy  being 
placed  on  a table  of  convenient  height,  I pro- 
ceeded to  divide  the  integuments  covering  the 
bone,  carrying  the  incision  from  an  inch  above  the 
head,  directly  along  the  middle  line  of  the  bone, 
about  two  inches  below  the  greater  trochanter  : 
this  was  completed  at  one  incision  down  to  the 
surface  of  the  bone.  The  integuments  were  dis- 
sected inwards  and  outwards,  thus  leaving  the 
bone  entirely  bare,  a little  lower  down  than  the 
lesser  trochanter,  which  was  distinctly  visible.  A 
spatula  was  now  placed  under  that  part  of  the 
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bone  which  was  intended  to  be  sawn  through, 
so  as  to  protect  the  structures  underneath.  This 
was  readily  accomplished.  A smaller  spatula  was 
then  introduced  into  the  space  made  by  the  saw, 
and  used  as  a lever  to  raise  the  bone  ; which,  with 
a little  dissection,  was  removed  from  the  dorsum 
of  the  ilium.  No  vestige  of  the  acetabulum  re- 
mained, neither  was  any  caries  of  the  ilium  dis- 
covered. The  thigh  was  now  readily  brought 
into  a straight  line,  and  the  knee  liberated  from  its 
position  on  the  thigh.  The  wound  was  closed 
by  adhesive  plaster,  and  no  portion  of  the  bone 
was  left  exposed.  Splints  and  an  eighteen-tailed 
bandage  were  applied,  and  the  limb  placed  in  the 
straight  position.  The  boy  bore  the  operation  well,, 
and  not  more  than  two  ounces  of  blood  were  lost. 
The  head,  neck,  and  trochanters,  were  very 
apparent,  the  caries  being  superficial,  and  not  ex- 
tending lower  than  the  lesser  one.  The  case  pro- 
ceeded very  favourably,  and,  in  a few  weeks  every 
sinuous  opening  had  healed,  and  also  the  incision 
made  in  the  integuments.  The  patient  rapidly 
acquired  strength  and  flesh.  At  the  end  of  two 
months,  I began  to  examine  the  parts  to  ascertain 
if  they  had  formed  any  attachment  to  the  sur- 
rounding structures  ; and,  on  attempting  to  move 
the  limb  in  different  directions,  I discovered  that 
the  boy  himself  had  the  power  of  raising  the 
thigh  upwards,  which  power  gradually  increased, 
and,  finally,  a very  extensive  motion  was  accom- 
plished by  the  spontaneous  action  of  the  muscles. 

I now  proceeded  to  examine  whether  he  could 
bear  pressure  upon  this  foot  without  inconvenience, 
which  was  the  case,  at  the  expiration  of  about  four 
months  from  the  time  of  the  operation.  He  was 
put  on  crutches,  and  in  a very  short  time  could 
bear  considerable  pressure  on  the  foot,  and,  at  the 
end  of  a year,  he  could  walk  on  a high  stirrup 
without  his  crutches.  Finally,  it  was  clearly  as- 
certained, that  a new  and  useful  joint  had  been 
formed,  the  boy  being  enabled  to  walk  several 
miles  without  the  aid  of  a crutch  or  stick.  Fie 
acquired  great  latitude  of  motion,  except  in  ro- 
tating the  thigh  outwards,  and  separating  the 
thigh  laterally  outwards.  He  was  apprenticed 
to  a lady’s  shoemaker,  and  five  years  after  the 
operation,  he  became  phthisical,  and  died  of  dis- 
eased lungs  in  the  Westminster  hospital.  The 
limb  was  removed  with  half  the  pelvis,  and  is  in 
the  possession  of  the  Royal  College  of  Surgeons  ; 
but  the  parts  have  not  yet  been  examined,  in 
order  to  ascertain  the  changes  which  had  so  use- 
fully been  employed  in  giving  almost  a perfect 
joint  as  a compensation  for  the  original.  The 
shaft  of  the  femur  appeared  to  have  lost  the  power 
of  further  elongation  ; for,  on  frequent  admeasure- 
ment during  the  life  of  the  patient,  it  was  disco- 
vered not  to  have  increased  in  length.  Probably 
the  fact  is  not  generally  known,  that  bones  do 
not  increase  in  length  after  the  amputation  of 
their  heads.” 

Excision  of  the  Superior  Maxillary  Bone. 

In  the  article  Antrum,  certain  states  of  disease  of 
this  cavity  are  noticed,  in  which  the  only  chance  of 
cure  depends  upon  the  entire  removal  of  the  upper 
jaw-bone  itself.  I allude  to  osteo-sarcomatous, 
fibrous,  and  other  tumours,  which  originate  within 
the  antrum,  and  by  enlargement  produce  such  an 
impairment  of,  and  pressure  upon,  the  surrounding 
organs  and  textures,  as  must  ultimately  prove  fatal, 
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unless  a bold  attempt  be  made  to  extirpate  every 
part  of  the  osseous  texture,  serving  as  a place  of 
attachment  to  the  swelling.  Merely  excising  the 
alveoli,  and  front  of  the  antrum,  and  then  attacking 
the  tumour  with  the  knife,  cautery,  or  caustic, 
generally  fails.  Baron  Dupuytren  was  led  to  sus- 
pect that,  by  the  excision  of  the  upper  jaw-bone,  its 
total  extirpation  might  be  performed  with  a suc- 
cessful result.  He  was  induced  to  form  this  opinion 
from  the  consideration  of  the  examples  on  record, 
where  the  patients  recovered  after  most  severe  me- 
chanical injuries  of  the  face,  and  necrosis,  occa- 
sioning the  destruction  of  the  bone.  Camper  men- 
tions a case,  in  which  the  whole  of  the  bone  came 
away,  in  consequence  of  necrosis,  and  the  patient 
was  cured.  Acoluthus  is  stated,  indeed,  to  have 
actually  removed  the  upper  jaw-bone  for  a tumour 
of  the  face,  as  long  ago  as  1693.  Bidloo  and  De- 
sault also  anticipated  Dupuytren  in  the  belief, /that 
the  upper  jaw-bone  might  be  successfully  ex- 
tirpated, though  they  never  undertook  the  operation 
themselves.  The  bulletins  of  the  Faculty  of  Me- 
dicine at  Paris  prove  that  Dupuytren  removed,  at 
all  events,  the  greater  part  of  the  bone,  in  1824  5 
but,  as  MM.  Fillet  and  Gensoul  contend,  probably 
not  the  whole  of  it.  M.  Velpeau  states  that,  in 
1824,  Mr.  Rogers  of  New  York  removed  both  up- 
per jaw-bones,  as  far  back  as  the  pterygoid  pro- 
cesses, and  this  without  making  scarcely  any  in- 
cision through  the  lip.  j^See  Nouv.  Eltm.,  t.  i.  p. 
549.)  In  1826,  Mr.  Liz  irs  also  advocated  the 
removal  of  the  whole  of  the  upper  jaw-bone,  and  he 
performed  the  operation  with  success,  in  1827, 
1828,  and  1830.  In  May,  1827,  M.  Gensoul, 
surgeon  to  the  Hotel  Dieu,  at  Lyons,  removed 
every  part  of  this  bone,  together  with  the  whole  of 
the  palate  bone,  on  account  of  a fibro-cartilaginous 
tumour,  and  the  patient  got  completely  well.  (See 
Velpeau,  Nouv.  Elem.  Med.  Oper.  t.  i.  p.  247  ; 
Jh.  Gensoul,  Lettre  Chir.  sur  quelques  Maladies 
Graves  du  Sinus  Maxilla  ire,  fyc,  p.  18.  8vo.  Paris, 
1833.) 

In  this  work,  M.  Gensoul  states  that,  several 
years  previously,  he  had  known  patients  die  of 
very  tedious  operations,  undertaken  for  the  removal 
of  cancerous  and  f other  tumours  of  the  antrum. 
Reflecting  on  the  Tate  of  these  unfortunate  indi- 
viduals, he  was  led  to  conclude,  that  others,  labour- 
ing under  similar  disease. , might  be  cured  by  an 
operation,  which  consisted  in  freely  denuding  the 
antrum  and  upper  jaw-bone,  so  as  to  be  able  to 
divide  the  sound  parts,  instead  of  meddling  with 
the  diseased  ones,  and  of  searching  for  the  precise 
limits  of  the  disease  in  the  midst  of  blood  and  the 
remains  of  the  affected  textures.  In  short,  he 
was  induced  to  think,  that  the  same  principle 
should  be  acted  upon  in  this  operation  as  is  followed 
in  others,  undertaken  for  the  extirpation  of  cancer- 
ous tumours  in  general. 

If  the  face  of  the  skeleton  be  examined,  it  will 
be  seen  that  the  upper  maxillary  bone  is  fixed  to 
the  others  only  at  three  principal  points: — 1.  By 
means  of  its  nasal  process,  and  at  its  connections 
with  the  os  unguis  and  ethmoid  bone.  2.  By 
means  of  the  orbitar  process  of  the  malar  bone,  as 
far  as  the  spheno-maxillary  fissure.  3.  By  means 
of  the  connection  of  the  upper  jaw-bone  to  its  fellow, 
and  to  the  palate  bone.  There  is,  indeed,  a point 
of  contact  behind  with  the  pterygoid  process  and 
palate  bone  ; but  this  readily  gives  way  on  depress- 
ing the  upper  jaw-bone  towards  the  mouth.  In 


attacking  these  different  points,  no  large  vessel  is 
injured  ; the  trunk  of  the  internal  maxillary  artery 
generally  escapes,  and,  if  wounded,  may  be  readily 
tied,  as  was  exemplified  in  the  removal  of  the  whole 
of  the  superior  maxillary  bone,  performed  by  Mr. 
Liston  in  the  North  London  Hospital,  on  the  27th 
Feb.  1836.  If  the  hemorrhage  during  the  opera- 
tion were  to  be  greater  than  calculated  upon,  the 
carotid  artery  might  be  compressed  against  the 
transverse  processes  of  the  cervical  vertebrae.  As 
for  nerves,  the  only  one  of  consequence  necessa- 
rily divided  is  the  superior  maxillary  ; but  it  may 
be  easily  cut  through  before  the  bone  is  displaced, 
and  then  the  laceration  of  it  avoided,  if  judged  ad- 
visable. This  proceeding  is  strongly  advocated  by 
M.  Gensoul  5 but,  in  the  operations  which  I have 
seen  performed,  no  preliminary  division  of  the 
trunk  of  this  nerve  was  practised,  yet  no  ill  con- 
sequences were  the  result. 

The  patient  should  be  seated  in  a chair,  with  his 
head  inclined  backwards,  and  supported  on  the 
breast  of  an  assistant.  One  of  the  incisor  teeth  is 
to  be  extracted  at  the  place  where  the  division  of 
the  bone  is  to  be  effected  below.  An  incision  is 
now  to  be  made  from  the  inner  canthus  of  the 
eye  down  to  the  upper  lip,  which  is  to  be  cut 
through  opposite  the  canine  tooth  • and  the  inci- 
sion may  then  be  made  from  a point  five  or  six 
lines  to  the  outer  side  of  the  external  angle  of  the 
eye,  down  to  the  termination  of  the  first.  This  will 
leave  the  parotid  duct  safe  below  it.  The  flap  is 
next  to  be  raised  up  as  far  as  the  lower  border  of 
the  orbit.  This  plan  is  more  simple,  and  less  dis- 
figuring, than  that  of  M.  Gensoul,  who,  after  the 
first  incision  has  been  made,  makes  a second  from 
the  level  of  the  nostril,  to  a point  about  four  lines 
in  front  of  the  lobe  of  the  ear ; and  then  a third,  ex- 
tending from  a point  five  or  six  lines  behind  the 
external  angular  process  of  the  os  frontis,  down 
till  it  meets  the  termination  of  the  second  cut.  The 
quadrilateral  flap,  thus  formed,  is  then  reflected 
on  the  forehead.  M.  Velpeau  prefers  an  incision 
commencing  at  the  commissure  of  the  lips,  and  car- 
ried outwards,  and  then  upwards  towards  the 
temporal  fossa.  This  would  not,  however,  expose 
the  bone  sufficiently  for  the  section  of  its  nasal 
process,  for  which  purpose  the  perpendicular  cut, 
from  the  inner  canthus  down  to  the  upper  lip,  is 
very  necessary.  When  the  tumour  is  large,  the 
circular  sweep  of  the  knife,  as  advised  by  M.  Vel- 
peau, and  long  ago  practised  by  surgeons  in  this 
country, . has  advantages.  The  bone  having 
been  denuded,  the  next  step  is  to  divide  the  con- 
nection of  the  malar  bone  with  the  external  angular 
process  of  the  frontal,  and  immediately  afterwards 
the  zygomatic.process  of  the  malar  bone.  These 
excisions  are  best  accomplished  with  Liston’s  cut- 
ting forceps,  which  should  have  long  powerful 
handles  ; a construction  found  in  the  North  Lon- 
don Hospital  to  answer  better  than  jointed  handled 
ones,  which  cannot  be  opened  so  wide,  and  have  a 
tendency  to  slip  off'  the  bone  instead  of  cutting  it. 
The  greater  power  with  which  they  shut  does  not, 
therefore,  seem  to  Mr.  Liston  to  compensate  for  the 
inconvenience  referred  to.  At  all  events,  any  addi- 
tional power  required  can  be  obtained  by  simply 
lengthening  the  handles. 

The  next  thing  is  to  divide  the  nasal  process  of 
the  superior  maxillary  bone,  and  the  connection  of 
the  latter  bone  with  the  os  unguis  and  os  planum. 
For  this  purpose,  one  blade  of  the  forceps  is  put 
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within  the  orbit,  the  other  within  the  nose,  and  the 
section  accomplished. 

This  having  been  effected,  and  a cut  made 
under  the  lower  part  of  the  palate,  the  upper  jaw- 
bone is  divided  with  the  same  instrument,  at  the 
place  w'here  the  incisor  tooth  was  extracted,  toge- 
ther with  the  palatine  process  and  palate  bone,  at 
the  symphysis. 

The  bone  being  next  pressed  downwards,  the 
slight  connection  with  the  pterygoid  process,through 
the  medium  of  the  palate  bone,  gives  way,  when 
the  upper  jaw-bone,  including  the  whole  of  the  an- 
trum and  disease  originating  in  it,  is  easily  dis- 
sected out.  The  flap  is  brought  down,  and  the 
wounds  united  with  the  twisted  suture,  aided  with 
narrow  strips  of  adhesive  plaster.  Mr.  Liston  pre- 
fers, as  less  irritating,  strips  of  oiled  silk,  smeared 
with  a solution  of  isinglass  in  brandy.  These  strips 
he  does  not  usually  remove  till  the  wound  is  healed. 
The  straight  steel  needles  which  he  employs  for  the 
twisted  suture,  and  the  eye  ends  of  which  are  tipped 
with  red  sealing-wax,  and  the  points  cut  off  with 
pliers  directly  after  their  introduction,  are  removed 
within  the  first  forty-eight  hours,  leaving  the  many 
twisted  silk  to  come  away  as  soon  as  it  loosens. 

The  following  is  Mr.  Liston’s  description  of  the 
operation  : — To  expose  the  bone,  the  cheek  is  di- 
vided from  the  angle  of  the  mouth  to  the  origin  of 
the  masseter  ; and  a second  incision  made  from 
the  inner  canthus,  to  the  edge  of  the  upper  lip, 
near  the  mesial  line,  detaching  the  ala  of  the  nose 
from  the  maxillary  bone.  The  flap  of  the  cheek, 
thus  formed,  is  dissected  up,  and  the  nasal  process 
of  the  maxillary  bone,  and  the  body  of  the  os 
malae  are  divided  with  a saw,  or  with  strong  cut- 
ting pliers.  An  incision  having  been  made  through 
the  covering  of  the  hard  palate,  near  the  mesial 
line,  a small  conv ex-edged  saw  is  applied  to.  the 
bone,  and  the  alveolar  process  is  cut  through  with 
the  pliers,  after  extraction  of  the  middle  and  lateral 
incisors.  The  bone  is  then  pulled  downwards  and 
forwards,  and  its  remaining  adhesions  separated  by 
means  of  the  knife  or  pliers.  During  the  progress 
of  the  operation,  the  cut  branches  of  the  facial  and 
temporal  arteries  are  commanded  by  ligature  or 
pressure,  and  the  violence  of  the  hemorrhage  is 
moderated  by  pressure  on  the  carotids.  After  re- 
moval of  the  bone,  the  deep  vessels,  branches  of 
the  internal  maxillary,  are  secured  either  by  liga- 
ture, or  by  firm  pressure  with  charpie,  or  dossils 
of  lint.  The  facial  flap  is  replaced,  brought  toge- 
ther over  the  charpie  by  which  the  cavity  is  filled, 
and  united  by  interrupted  or  convoluted  suture. 
(See  Liston’s  Elem.  part  ii.  p.  160.) 

In  the  examples  of  this  operation  which  I have 
seen,  any  preliminary  ligature  of  the  common  ca- 
rotid artery  would  have  been  totally  unnecessary. 
In  one  instance  the  internal  maxillary  was  cut,  but 
secured  with  the  greatest  facility.  In  a case,  oper- 
ated upon  by  Mr.  Liston  in  the  North  London  Hos- 
pital, not  a single  ligature  was  necessary. 

It  is  an  important  object  to  prevent,  as  much  as 
possible,  the  blood  from  flowing  towards  the  throat, 
in  the  early  part  of  the  operation  : hence  the  ad- 
vantage of  the  sitting  posture,  and  of  Gensoul’s 
plan  of  beginning  with  the  division  of  the  cheek- 
bone, or  zygoma,  before  the  nasal  process  of  the 
upper  jaw-bone  itself  is  attacked. 

See  Jh.  Gensoul,  Lettre  Chir.  sur  quelques  Maladies 
Graves  du  sinus  Maxillaire  et  de  l’Os  Maxillaire  Infe- 
rieur,  8vo.  Paris,  1833.  Liston,  in  Elements  of  Surgery, 
part  ii.  8vo.  1831  ; also  in  Trans,  of  Itoyal  Med.  Chir. 
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Soc.  vol.  xx.  G.  J.  Guthrie,  in  Lond.  Med.  Gas.  1835, 
183G.  A.  L.  M.  Velpeau,  Nouv.  Elem.  de  Med.  Opera  - 
toire.  G.  Regnoli,  Sull’  Estirpazione  della  Quasi  To- 
talita  dell’  Osso  Mascellare  Superiore  Sinistro  per  Osteo 
Sarcoma  Memoria,  8vo.  Pisa,  1832.  Professor  Regnoli 
makes  only  one  external  incision,  which  reaches  from  the 
external  canthus  to  the  commissure  of  the  lips.  Also 
Sull’  Estirpazione  d’un  Osteo  Sarcoma,  &c.  Pisa,  1831  ; 
and  Mem.  Intorno  I/Asportazione  di  Gran.  Parte  dell’ 
Osso  Mascellare  Superiore  destro.  This  operation  was 
performed  in  1828.  J.  F.  Nivison,  Malignant  Tumour 
succesfully  removed  from  left  Antrum,  in  Ed.  Med.  Surg.. 
Jour.  No.  83.  Irving's  Obs.  on  the  same,  No.  84.  James 
Syme,  in  Ed.  Med.  Surg.  Journ.  No.  100,  p.  218,  and  No. 
101,  p.  238.  Mr.  Lizar’s  cases,  I believe,  are  recorded  in 
the  London  Med.  Gaz^ 

Excision  of  Lower  Jaw-Bone. 

The  practicableness  of  this  operation  was  long 
ago  evident  enough  from  cases  in  which  the  greater 
part  of  the  bone  had  been  torn  away  by  gun-shot 
injuries,  or  where  it  had  exfoliated  from  necrosis., 
Boyer  relates  an  instance  in  which  it  was  torn 
away  by  machinery,  and  Wepfer  quotes  a case 
where  it  was  amputated  in  his  time.,  Mr.  Anthony 
White,  Surgeon  to  the  Westminster  Hospital, 
removed,  at  Cambridge,  a considerable  portion 
of  the  bone  for  an  osteo-sarcoma  many  years 
ago.  Unfortunately,  the  case  was  not  published  ; 
so  that  the  revival  and  execution  of  the  oper- 
ation are  generally  referred  to  Dupuytren,  who, 
in  1812,  performed  his  earliest  excision  of  the 
body  of  the  lower  jaw-bone.  The  parts  re- 
moved weighed  a pound  and  a half ; the  bone  was 
affected  with  exostosis  caries  and  necrosis,  sof- 
tened in  several  places,  and  combined  with  a hard 
fibrous  fungus.  The  patient  recovered,  and  was 
in  perfect  health  twenty-one  years  after  the  opera- 
tion. ( Dupuytren , Clinique  Chir.  t.  iv.  ,p.  628.) 

Subsequently  to  the  year  1812,  the  operation 
has  been  frequently  repeated  by  Dupuytren,  Dr. 
Mott,  Richer  and,  Lallemand,  Delpech, . Roux, 
Cusack,  Martin,  Cerdy,  Magendie,  Cloquet, 
Wardrop,  Lisfranc,  Warren,  Gensoul,  Graefe, 
Walther,  Wagner,  Randolph,  Liston,  Lawrence, 
Ph.  Crampton,  Velpeau,  &c.  By  M'Clellan, 
Walter,  and  Grasfe,  nearly  the  whole  of  the  bone 
has  been  taken  away.  By  many  other  operators, 
disarticulation  has  been  performed  at  one  of  the 
condyles.  (See  Cusack,  in  Dublin  Hospital  Re- 
ports, vol.  iv.  p.  13  ; Liston’s  Elem.  part  ii,  &c.)-, 

The  method  of  performing  the  operation  varies 
according  to  the  extent  of  the  disease.  To  expose1 
the  tumour,  and  allow  the  bone  to  be  readily  di- 
vided, there  must  necessarily  be  a free  division  of 
the  soft  parts.  Previously,  also,  to  fixing  upon 
the  plan  of  operation,  the  extent  of  the  disease 
must  be  correctly  ascertained.  (See  Liston’s- 
Elem.  part  ii.  p.224.)  When  only  the  central 
portion  of  the  body  of  the  bone  was  to  be  removed , 
the  following  was  Dupuytren’s  plan  : — the  patient 
is  seated,  and  his  head  held  steady  against  the 
breast  of  an  assistant,  who  is  to  stand  behind  him, 
and,  if  necessary,  make  pressure  on  the  facial  ar- 
teries. The  surgeon  standing  in  front  of  the  patient 
and  on  his  right  side,  is  to  take  hold  of  the  right 
portion  of  the  lower  lip  with  his  left  hand,  while 
an  assistant  takes  hold  of  the  left  portion.  In  this 
way,  the  lip  is  rendered  tense,  and  separated  from 
the  other.  With  a common  scalpel,  an  incision 
is  then  made  completely  through  it,  from  above 
downwards  to  the  base  of  the  jaw.  The  next 
thing  is  to  extend  the  wound  through  the  skin 
and  cellular  tissue  from  this  point  down  to  the 
prominence  of  the  os  hyoides.  Thus,  two  flaps 
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are  produced  each  of  which  is  to  he  dissected 
up,  as  far  as  the  extent  of  the  disease  requires, 
with  the  knife  kept  close  to  the  bone,  so  that  the 
facial  arteries  may  not  be  wounded.  The  exact 
places  having  been  ascertained  to  which  the  saw  is 
to  be  applied,  a tooth  on  each  side  must  be 
extracted.  The  operator  then  taking  a fine  meta- 
carpal saw,  or  one  of  Iley’s,  goes  behind  the  pa- 
tient, in  which  position  the  saw  can  be  employed 
without  any  risk  of  its  extremity  being  pushed 
against  the  palate.  If  requisite,  the  nose  and 
upper  lip  may  be  protected  with  a piece  of  paste- 
board. But,  according  to  my  observations,  the 
best  plan  is  only  to  make  a groove,  or  partial  di- 
vision of  the  bone  with  the  saw,  and  then  to  com- 
plete the  section  on  each  side  with  the  cutting 
pliers,  which  expedite  the  business  very  consider- 
ably, and  with  no  risk  of  injury  to  the  contiguous 
parts.  The  bone,  having  been  cut  through  on 
each  side,  the  surgeon  takes  hold  of  the  portion 
about  to  be  removed,  with  his  left  hand,  and 
while  it  is  inclined  forwards,  he  introduces  a 
straight  bistoury  from  below  upwards,  close  be- 
hind it,  and  detaches  it  from  the  soft  parts  to  the 
right  and  left,  keeping  the  edge  close  to  the  bone. 
An  assistant  takes  care  to  keep  the  tongue  out 
of  the  way  with  a spatula,  or  the  handle  of  a di- 
rector. The  vessels  are  now  secured,  the  ends 
of  the  bone  approximated  to  one  another,  and  the 
flaps  of  skin  united  with  sutures  ; care  being  taken 
to  leave  a small  portion  of  the  wound  open  below 
for  the  insertion  of  a bit  of  charpie,  or  lint,  and 
as  an  outlet  for  the  discharge,  in  the  event  of 
matter  being  formed. 

If  the  portion  of  bone  to  be  taken  away  were  so 
extensive  as  to  require  the  excision  of  a part  of 
the  integuments,  Dupuytren  made  two  incisions, 
one  in  each  side  of  the  lip,  which  were  extended 
down,  so  as  to  meet  at  the  os  hyoides,  and  form 
together  one  in  the  shape  of  a V.  When  a perpen- 
dicular cut  will  not  suffice,  on  account  of  the  extent 
of  the  disease,  ittjiay  by  converted  into  a crucial 
wound,  by  makingjan  incision  along  the  base  of 
the  jaw. 

One  danger  attending  the  operation  is  tire  retro- 
version of  the"  tongue  into  the  pharynx,  as  soon  as 
the  attachments  of  the  genio-glossi  muscles  behind 
the  symphysis  have  been  cut.  In  this  state,  the 
tongue  presses  the  epiglottis  towards  the  glottis, 
and  the  patient  is  in  imminent  peril  of  suffocation. 
Indeed,  in  one  case,  M.  Lallemand  would  have 
lost  his  patient  had  he  not  instantly  performed 
tracheotomy.  Hence,  Delpech,  before  he  divided 
the  muscular  connections  of  the  tongue,  behind  the 
symphysis,  used  to  seize  the  extremity  with  a 
double  tenaculum,  which  was  then  entrusted  to  an 
assistant;  and  afterwards,  in  applying  the  sutures, 
he  passed  the  thread  of  one  of  them  through  the 
fraenum  of  the  tongue  and  the  skin  together  : if  the 
interrupted  suture  were  employed,  or,  supposing 
the  twisted  suture  to  be  preferred,  the  ends  of  the 
thread,  passed  through  the  fraenum,  were  twisted 
round  the  pins.  In  one  case,  Delpech  introduced 
a piece  of  gold  wire  through  the  apex  of  the  tongue, 
and  fastened  it  to  the  contiguous  teeth.  The  wire 
soon  cut  its  way  out,  leaving  a sufficient  adhesion. 
In  few  instances,  the  circumstances  of  the  disease 
may  be  such  as  to  make  it  necessary  to  remove 
only  a portion  of  the  depth  of  the  bone. 

As  the  retroversion  of  the  tongue,  though  not 
constant,  is  always  a possible  event,  I concur  with 


Malgaigne  (Man.  de  Med.  Oper.  p.  255)  in  the 
prudence  of  attending  to  the  advice  delivered  on 
this  subject  by  Delpech,  or  else  of  taking  care  not 
to  cut  through  the  insertions  of  the  genio-glossi 
muscles,  until  the  possible  displacement  of  the 
tongue  has  been  guarded  against. 

In  the  excision  of  the  whole  of  the  horizontal  por- 
tion of  the  lower  jaw-bone,  one  plan  consists  in 
making  an  incision  along  its  base,  and  extending  it  a 
line  or  two  beyond  its  angles.  A large  flap  is 
then  dissected  up,  and  turned  over  the  face.  The 
bone  is  sawn  on  each  Side  beyond  the  limits  of  the 
disease,  and  then  detached  from  the  soft  parts 
which  are  connected  with  it  behind,  with  the  pre- 
cautions and  according  to  the  directions  above 
particularised. 

If  the  disease  were  to  extend  high  up  in  the  rami, 
an  incision  should  be  made  along  the  posterior 
edge  of  each  ramus,  so  as  to  meet  the  extremities 
of  the  first  wound. 

Another  method,  specified  by  M.  Malgaigne,  is 
easier  than  the  foregoing.  After  the  horizontal  in- 
cision has  been  made,  a perpendicular  one  is  made 
completely  through  the  lower  lip,  and  carried 
down  in  the  middle  line  till  it  meets  the  horizontal 
wound.  Both  the  lateral  flaps  are  then  dissected  up. 

In  the  excision  of  one  half  of  the  horizontal  por- 
tion, several  methods  are  adopted.  In  one,  pre- 
ferred by  several  British  surgeons,  and  also  by  J. 
Cloquet,  a horizontal  incision  is  begun  at  the  com- 
missure of  the  lips,  and  terminates  at  the  distance 
of  one  or  two  lines  beyond  the  ramus  of  the  jaw. 

To  this  first  incision  are  added  two  vertical  ones  ; 
one  descending  from  the  border  of  the  lip  to  the 
base  of  the  bone ; the  other  taking  a parallel 
course,  descends  behind  the  ramus  to  a point  a few 
lines  below  the  angle.  The  flap  is  dissected  from 
above  downwards  ; the  soft  parts  are  next  detached 
from  the  inner  surface  of  the  jaw  ; and,  lastly,  the 
bone  is  sawn  through.  In  the  latter  proceeding 
I particularly  recommend  Key’s  saw,  or  a small 
metacarpal  one,  for  making  a groove  in  the  bone, 
which  can  then  be  divided  with  the  cutting  pliers 
at  one  stroke,  as  practised  by  Mr.  Liston,  and 
always  demonstrated  by  me  in  the  Lectures  on 
Operations  at  the  London  University. 

Mr.  Liston  has  likewise  expressed  himself,  as  fol- 
lows, in  favour  of  one  method,  in  which  the  flap  is 
made  from  above  downwards  : — “The  cheek  may 
be  divided  (says  he)  by  passing  through  it  a long 
narrow  bistoury,  close  to  the  anterior  edge  of  the  \ 
masseter  muscle,  and  carrying  the  instrument  for-  , 
wards,  and  through  at  the  angle  of  the  mouth. 
From  each  extremity  of  this  incision,  another  is 
made  downwards ; the  anterior  one  inclining  for- 
wards, the  other  backwards.  By  reflection  of  the 
flap  thus  formed,  the  bone  is  exposed  more  easily, 
rapidly,  and  perfectly,  than  by  the  former  mode  of 
incision,  in  which  the  flap  is  made  by  a semi-lunar 
incision  along  the  base  of  the  jaw.”  (See  Liston’s 
Elem.  part  ii.  p.  225.) 

In  the  plan  adopted  by  Dr.  Mott  of  New  York, 
two  flaps  are  formed.  A curved  incision  is  made, 
with  its  convexity  downwards,  from  a point  in  front 
of  the  ear,  and  on  a level  with  the  condyle  to  the 
vicinity  of  the  chin,  below  the  commissure  of  the 
lips.  The  upper  flap  is  raised  and  reflected  on  the 
face.  A second  incision,  descending  from  the  upper 
end  of  the  first  to  the  angle  of  the  jaw,  enables  the 
surgeon  to  form  a lower  flap.  The  bone  is  sawn 
through,  first  in  front,  and  then  behind,  as  high  up 
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sis  the  circumstances  of  the  case  require.  If  above 
a certain  point,  Dr.  Mott  recommends  the  inferior 
maxillary  nerve  to  be  cut  through,  before  the  bone 
is  drawn  outwards,  and  the  lingual  branch  of  the 
fifth  pair  to  be  carefully  avoided. 

A third  method,  which  has  the  names  of  Cusack, 
Lisfranc,  Liston,  Malgaigne,  &c.,  in  its  favour,  con- 
sists in  making,  first,  a vertical  incision  through 
the  lip  down  to  a point  below  the  chin,  and  then  a 
horizontal  cut,  extending  from  the  first  along  the 
base  of  the  jaw  to  two  lines  beyond  its  angle.  The 
"iap  is  then  dissected  off  the  tumour,  in  the  direc- 
tion from  below  upwards,  and  reflected  on  the 
face.  The  bone  is  then  sawn  through  in  front 
and  behind,  and  the  flap  united  with  sutures.  I am 
of  opinion  with  M.  Malgaigne,  that  this  plan  is 
more  simple  than  the  others  5 no  lodgment  of  pus 
is  likely  to  follow  it ; and  the  scar  will  produce  but 
slight  disfigurement.  I recommend,  however,  the 
front  portion  of  the  bone  to  be  divided  before  the 
posterior  part  of  it,  as  facilitating  the  safe  detach- 
ment of  the  mylohyoideus  and  other  parts  con- 
nected with  its  inner  surface. 

One  method,  described  by  Mr.  Liston,  is  a mo- 
dification of  the  foregoing  If  the  tumour  is  in- 
cluded between  the  lateral  incisGr  tooth  and  last 
molar,  on  the  same  side,  these  teeth  must  be  ex- 
tracted to  permit  division  at  these  points.  A semi- 
lunar incision  may  then  be  made  along  the  base  of 
the  j aw,  the  horns  of  the  incision  pointing  upwards, 
and  passing  over  the  spaces  which  were  occupied 
by  the  extracted  teeth.  The  flap  is  dissected  up, 
and  the  membrane  of  the  cheek  divided  along  the 
line  of  the  incision.  The  bistoury  is  then  carried 
along  the  inside  of  the  bone,  so  as  to  divide  the 
membrane  of  the  mouth,  and  separate  the  attach- 
ments of  the  muscles.  The  tongue  is  pushed  aside, 
and  a copper  spatula  placed  under  the  jaw  at  the 
part  to  be  divided,  in  order  that  the  soft  parts  may 
not  be  injured  during  the  sawing.  A small  nar- 
row saw,  or  one  commonly  known  by  the  name  of 
Key’s,  is  applied  to  the  bone  at  the  points  where 
the  teeth  were  extracted  ; and,  by  a few  motions 
of  this  instrument,  a notch  is  made  of  no  great 
depth  ; a pair  of  strong  cutting-pliers  are  placed 
in  the  track,  and  by  them  division  of  the  bone  is 
accomplished  with  equal  neatness  and  much  mo,re 
rapidly  than  if  the  use  of  the  saw  had  been  con- 
tinued. The  pliers  should  be  strong  in  every 
point,  and  the  handles  long,  to  afford  the  advan- 
tage of  a powerful  lever.”  The  chain  saw,  he 
says,  is  not  to  be  depended  upon,  and  is  slow 
in  its  operation.  (See  Liston’s  Elem.  part  ii. 
p.  224.) 

A fourth  plan,  described  by  M.  Malgaigne,  may 
be  applicable  where  the  disease  extends  more  in 
the  direction  backwards  than  forwards.  In  such 
a case,  perhaps,  it  may  be  sufficient  to  make  a 
semi-lunar  incision  along  the  posterior  border  of 
the  ramus  and  the  base  of  the  bone,  from  the  ear 
to  the  chin.  Thus  only  one  flap  would  be  formed, 
and  no  cicatrix  would  be  seen  on  the  face. 

M.  Malgaigne  lays  it  down  as  a maxim,  that,  in 
making  the  flaps  in  any  of  these  operations,  the 
skin  and  cutaneous  muscles  alone  should  be 
divided,  and  that  the  masseter  should  be  cut 
through,  and  removed  at  the  same  height  as  the 
bone  itself. 

The  facial  artery  is  readily  secured.  All  those 
operators  who  have  had  recourse  to  the  ligature 
of  the  carotid  artery,  as  a preliminary  measure, 
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have  subjected  their  patients  to  a very  needless  pro- 
ceeding. 

Even  in  the  excision  of  one  half  the  lower  jaw- 
bone at  its  articulation  with  the  temporal  bone,  the 
ligature  of  the  carotid  artery  is  quite  uncalled  for. 
One  plan  consists  in  making  an  incision  along  the 
base  of  the  jaw  $ a second  one  is  then  made  per- 
pendicularly through  the  lower  lip  down  to  the 
first  5 and  a third  begins  at  the  zygoma,  and  ex- 
tends behind  the  ramus.  The  flap  is  raised,  and 
the  fore  part  of  the  bone  sawn  through.  The  soft 
parts  are  then  detached  from  its  inner  surface,  and 
the  tendinous  attachment  of  the  temporal  muscle 
to  the  coronoid  process  cut  through  from  within 
outwards.  Lastly,  the  disarticulation  of  the 
condyle  is  effected  : for  this  purpose,  the  exter- 
nal lateral  ligament  should  first  be  divided  ; and, 
while  the  bone  is  depressed  and  twisted,  in  order 
to  render  the  capsular  ligament  tense,  the  latter 
part  may  either  be  cut.  through  with  scissors,  as 
recommended  by  M.  Malgaigne,  and  then  the 
probe-pointed  bistoury  used,  or  it  may  be  divided 
at  once,  together  with  the  external  pterygoid  mus- 
cle, by  means  of  the  probe-pointed  bistoury  kept 
close  to  the  highest  part  of  the  inner  side  of  the  con- 
dyle, so  as  to  leave  the  internal  maxillary  artery 
safe  at  the  inner  side  of  the  neck  of  the  bone.  A 
great  deal  of  the  safety  of  this  operation  will  de- 
pend upon  the  edge  of  the  knife  being  kept  close 
to  the  inner  surface  of  the  bone,  so  that  the  lingua 
branch  of  the  fifth  nerve  may  be  left  uninjured 
and  upon  attention  being  paid  to  the  directions 
given  for  the  disarticulation,  which,  after  the  in- 
sertion of  the  temporal  muscle  has  been  divided, 
is  greatly  facilitated  by  depressing  the  anterior  part 
of  the  bone  forcibly,  and  twisting  the  condyle  it- 
self. The  hemorrhage  will  be  chiefly  from  the 
facial,  dental,  and  branches  of  the  temporal  and 
internal  maxillary  arteries. 

Instead  of  making  the  flap  exactly  in  the  man- 
ner above  described,  I prefer  making,  first,  the  an- 
terior perpendicular  incision,  and  then  another, 
beginning  a little  way  in  front  of  the  lobe  of  the 
ear,  extending  down  along  the  posterior  border  of  the 
ramus,  and  then  forward  along  the  line  of  the  base 
till  it  meets  the  lower  termination  of  the  first  wound. 
This  is  more  simple,  and  enables  the  surgeon  to  get 
more  readily  at  the  external  lateral  ligament. 

In  the  horrible  operation  of  extirpating  the 
whole  of  the  lower  jaw-bone,  the  incision  should 
extend  from  a point,  a few  lines  in  front  of  the 
lobe  of  one  ear,  down  the  posterior  edge  of  the 
ramus,  along  the  whole  base,  from  one  angle  to 
the  other,  and  then  up  to  a point,  a few  lines  in 
front  of  the  lobe  of  the  other  ear.  Care  having 
been  taken  to  prevent  retroversion  of  the  tongue, 
and  the  front  portion  of  the  flap  raised,  the  soft 
parts  behind  the  symphysis  should  be  cut,  and 
the  bone  sawn  in  this  situation.  Then  the  rest  of 
the  vast  flap  is  to  be  raised  on  each  side,  and 
each  half  of  the  bone  to  be  removed  according  to 
the  foregoing  directions. 

On  the  subject  of  this  operation,  consult  Dupuytren, 
Lepons  Orales  de  Clinique  Chir.  t.  iv.  art.  xv.  8vo. 
Paris,  1834.  W.  Cusack,  in  Dub.  Hospital  Reports, 
vol.  iv.  p.  1.  Ph.  Crumpton,  vol.  cit.  p.  537.  'Jit.  Gen- 
soul,  Sur  quelques  Maladies  Graves  du  Sinus  Maxillaire, 
&c.  8vo.  Paris,  1833.  Robert  Liston,  Elements  of  Sur- 
gery, partii.  p.  223,  8vo.  Lond.  1831.  J.  F.  Malgaigne 
Man.  de  Mtkl.  Oper.  12mo.  Paris,  1834.  A.  L.  M.  Vel- 
peau, Nouv.  Elem.  de  Med.  Oper.  t.  i.  p.  537,  8vo.  Paris, 
1832.  G.  Regnoli,  Intorno  l’Amputazione  di  Quasi  la 
Meta  della  Mascella  Inferiore  Brevi  Cenni.  8vo.  Pisa, 
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1834.  Id.  Dell’  Amputazione  di  una  Porzione  di  Mas- 
cella  Inferiore  per  Epulide  Cancerosa  ed  Osteo- Sarcoma, 
8vo.  Pesaro,  1826. 

For  other  observations  connected  with  the  exci- 
sion of  bones,  see  Amputation;  Caries  ; Joints, 
Excision  of  ; Necrosis  ; and  Stumps. 

Bones,  Pathology  of. 

As  a living  texture,  that  of  the  bones  is  subject 
to  many  of  the  diseases  which  affect  other  parts 
endued  with  vitality,  and  in  which  the  functions  of 
circulation,  innervation,  absorption,  and  nutrition 
are  continually  going  on.  Thus  it  is  liable  to 
atrophy,  hypertrophy,  inflammation,  suppuration, 
a change  resembling  ulceration,  and  another  like 
mortification  of  other  parts.  The  nerves,  it  is  said, 
have  never  been  demonstrated  in  the  osseous  tex- 
ture ; yet,  if  it  be  the  seat  of  pain,  our  judgment 
must  infer  the  existence  of  what  may  not  be  dis- 
cernible by  the  eye.  M.  Sanson  very  aptly  com- 
pares the  organisation  of  bone  to  something  between 
that  of  an  organic  and  that  of  an  inorganic  body, 
its  vitality  being  necessarily  obscure,  and  corre- 
spondent to  its  constituent  elements.  The  organic 
actions  seem  indeed  to  be  carried  on  in  it,  with 
greater  difficulty,  the  more  the  earthy  matter  in  it 
predominates  over  the  animal  part.  Thus,  in 
children,  irritation,  inflammation,  and  every  action 
in  the  osseous  texture  are  quicker,  than  in  old  per- 
sons; because  the  bones  in  early  life  contain  a 
greater  proportion  of  animal  matter  than  at  a 
later  period,  when  the  phosphate  of  lime  is  more 
abundant.  However,  even  in  children,  and  still 
more  conspicuously  in  adults  and  old  persons,  the 
diseases  of  the  bones  are  generally  marked  by  a 
slowness  of  character  which  has  attracted  the  notice 
of  all  pathologists.  Many  weeks  are  required  for 
the  completion  of  a provisional  callus,  and  nearly 
twelvemonth  for  that  of  a definitive  one  ; while  a 
few  days,  and  often  a few  hours  will  suffice  for  the 
union  of  the  wound  of  the  soft  parts.  In  conse- 
quence also  of  the  inferior,  or  inconsiderable  con- 
nection of  the  bones  with  the  nervous  system,  they 
frequently  appear  to  inflame  and  undergo  disease, 
without  involving  the  rest  of  the  system  in  any  sym- 
pathetic disturbance,  till  the  irritation  is  propagated 
to  the  surrounding  parts,  or  suppuration  comes  on. 
As  M.  Sanson  observes,  a necessary  consequence 
of  these  facts  is,  that  therapeutic  means,  even  those 
:of  the  most  energetic  kind,  frequently  have  but 
little  power  over  affections  of  the  osseous  tissue ; 
.and,  if  they  prove  effectual,  it  is  not  till  after  a 
long  perseverance  with  them.  (See  Sanson  in 
•Diet,  de  Med.  et  de  Chir.  Prat.  t.  12,  p.  308.)  See 
Antrum,  Cancer,  Caries,  Exostosis,  Fragili- 
tas,  Joints,  Mollities,  Necrosis,  Osteo-Saii- 
coma,  Osteitis,  Periostitis,  Rickets,  Spina, 
Bifida,  Stumps,  Trephine,  Venereal  Disease, 
and  Vertebral 

The  following  works,  relative  to  the  pathology 
,of  bones,  deserve  notice: — F.  C.  Spoendli,  De  Sen- 
.sibilitate  Ossium  Morbosa,  4to.  |Gott.  1814.  A.  Mur- 
ray. De  Sensibilitate  Ossium  Morbosa:  (Ludw.  Script. 
Neur.  4.)  ().  Murray , Diss.  Acad,  de  Sensibilitate  Os- 

sium Morbosa.  Frank.  Del.  Op.  12.  A.  Bo7in,  Tab. 
Ossium  Movbosorum  praicipue  Thesauri  Hoviani,  fol. 
Amst.  1785-1788.  C.  F.  Clossius,  Ucber  die  Krankeiten  der 
Knochen,  12mo.  Tubing.  1791).  It.  Nesbitt,  Human  Os- 
teogeny; two  Lectures  on  the  Nature  of  Ossification,  8vo. 
Loud.  1736.  Sandifort,  Museum  Anatomicum,  2 vol.  fol. 
Lugd.  1793.  Weidmann,  De  Necrosi  Ossium,  fol.  Fran- 
cof,  1793.  Brodie , On  Diseases  of  Joints,  8vo.  last  ed. 
«/.  Howship,  in  Med.  Chir.  Trans.  Cruveilhier , Anat. 
Pathol,  fob  Paris,  1829-1835.  Dr.  Cumin,  in  Edin.  Med. 
Ijiid  Surgical  Journ.  No.  82.  J.  B.  Paletta,  Exercit.  Pa- 
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thol.  4to.  Mediol.  1820-26.  B.  Bell,  On  Dis.  of  the  Bones, 
12mo.  Edinb.  1827.  Dr.  Carswell's  Illustrations  of  the 
Elem.  Forms  of  Disease,  Fol.  Herbert  Mayo,  Out- 
lines of  Human  Pathology,  ch.  i.  8vo.  Lond.  1835.  J.  L. 
Sanson,  Art.  Os.  et  Osteitis  in  Diet,  de  Med.  et  de  Chir. 
Prat.  t.  xii.  Paris,  1834.  And  various  other  publications 
specified  at  the  end  of  the  article  Necrosis. 

BOUGIE  is  a smooth  and  generally  a flexible 
instrument,  which  ,is  introduced  into  the  urethra 
for  the  cure  of  diseases  of  that  passage  (see  Ure- 
thra); and  so  named  from  its  bearing  some  re- 
semblance to  a wax  taper,  in  French,  bougie. 
However,  the  kinds  of  bougies  are  various,  and 
some  of  them,  employed  in  modern  surgery,  so  far 
from  having  any  similitude  to  a wax  taper,  are 
formed  altogether  of  metal  or  catgut.  They  ad- 
mit of  being  divided  into  those  which  .are  solid, 
and  others,  which  are  hollow,  and  more  commonly 
named  catheters.  (See  Catheter.) 

The  exact  period  when  bougies  were  first  used 
is  a doubtful  point.  By  Andrew  Lacuna,  a Spanish 
physician,  the  invention  is  ascribed  to  a Portuguese 
empiric  ; and,  in  1551,  the  same  aythor  published 
what  had  been  communicated  to  him  upon  this 
subject.  In  the  year  1554,  Amatus  Lusitanus 
published  a work,  in  which  he  refers  to  several 
witnesses  to  prove,  that  the  empirical  practitioner 
above  alluded  to  had  learned  from  him  the  use  of 
bougies  ; while,  on  the  other  hand,  he  candidly 
owns  that  he  himself  was  indebted  to  Aldereto  of 
Salamanca,  for  a knowledge  of  these  instruments. 
In  1553,  however,  Alph.  Ferri,  of  Naples,  endea- 
voured to  show  that  his  acquaintance  with  the 
utility  of  bougies  reached  as  far  back  as  1548,  and 
of  course  that  he  had  anticipated  Lacuna,  and 
perhaps  even  Aldereto.  But,  instead  of  repre- 
senting himself  as  the  original  inventor  o-f  bougies, 
he  mentions  that  they  were  known  to  Alexander  of 
Tralles,  which,  if  true,  carries  back  the  invention 
to  the  sixth  century.  A.  Ferri,  also,  before  de- 
scribing bougies  and  escharotic  ointments,  mentions 
various  means  for  examining  the  state  of  the  urethra, 
and,  amongst  other  things,  cylinders  made  of  flex- 
ible lead,  and  of  different  sizes.  Escharotic  oint- 
ments for  what  were  termed  carnosities  of  the 
urethra,  and  bougies,  were  also  described  by  Pe- 
tronius  in  1565,  and  afterwards  by  A.  Pare.  The 
oldest  bougies,  which  were  wicks  of  cotton,  or 
thread,  covered  with  wax,  and  escharotic  plasters, 
were  in  time  succeeded  by  those  composed  of 
linen  smeared  with  wax.  This  change  was  made 
with  the  view  of  letting  them  have  a hollow  con- 
struction ; an  improvement,  first  noticed  by  Fa- 
bricius  ab  Aquapendente.  (Op.  Chir.  1617.) 

In  the  middle  of  the  17th  century,  the  manner 
of  making  and  using  bougies  was  well  known  to 
Scultetus,  as  appears  from  his  Armamentarium 
Chirurg.  tab.  13.  Jig.  9,  10. 

Daran,  and  some  of  the  older  writers,  attributed 
the  efficacy  of  their  bougies  to  the  composition 
used  in  forming  them.  On  the  contrary,  Mr. 
Sharp  apprehended  that  it  was  chiefly  owing  to 
the  pressure,  which  was  made  on  the  affected  part ; 
and  Mr.  Aikin  adds,  that,  as  bougies  of  very  dif- 
ferent compositions  succeed  equally  well  in  curing 
the  same  diseases  in  the  urethra,  it  is  plain  that 
with  the  exception  of  caustic  bougies,  they  do  nqt 
act  from  any  peculiar  qualities  in  their  composition ; 
but  by  means  of  some  common  property,  probably 
their  mechanical  form. 

Plenck  recommended  bougies  of  catgut,  which  1 
may  be  easily  introduced  into  an  urethra,  even 
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when  it  is  greatly  contracted,  their  size  being 
small,  their  substance  firm,  and  dilatable  by 
moisture.  It  is  objected  to  catgut,  however,  that 
it  sometimes  expands  beyond  the  stricture,  and 
gives  great  pain  on  being  withdrawn. 

The  invention  of  elastic  gum  bougies  and  cathe- 
ters originated  with  Bernard,  a silversmith  at  Paris, 
who,  in  the  year  1779,  presented  some  instruments 
of  this  kind  to  the  Academy  of  Surgery,  which 
period  was  prior  to  the  date  of  the  claim  made  by 
Professor  Pickel  of  Wurzburg  to  the  discovery. 
(See  Journ.  de  Med.  an.  1785.) 

For  the  composition  of  bougies,  elastic  resin,  or 
gum,  is  thought  to  be  very  desirable,  as  it  unites 
firmness  and  flexibility.  Mr.  Wilson,  in  his  Phar- 
macopoeia Chirurgica,  is  inclined  to  think  that  the 
art  of  making  these  instruments  consists  in  finding- 
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a suitable  solvent  for  the  Indian  gum.  As  this 
substance,  if  dissolved  in  aether,  completely  re- 
covers its  former  elasticity,  upon  the  evaporation 
of  this  fluid,  it  is  supposed  that  aether,  though 
rather  too  expensive,  would  answer,  I find  it 
positively  asserted,  however,  in  a modern  work  of 
great  repute,  that  the  idea  of  elastic  gum  being  the 
substance  really  employed  is  a mistake,  as  the 
material  used  is  nothing  more  than  linseed  oil, 
boiled  for  a considerable  time,  and  used  as  a varnish 
or  the  silk,  linen,  or  cotton  tube.  (See  Diet,  des 
Sciences  Med.  art.  Bougie .) 

Solid  elastic  gum  bougies  sometimes  cannot  be 
introduced,  when  a wax  bougie  can  ; and  from 
the  trials  which  I have  made  of  them,  I conceive 
that  it  arises  from  their  elasticity  and  continual 
tendency  to  become  straight,  when  they  reach  the 
perineum,  so  that  the  point  presses  on  the  lower 
surface  of  the  urethra.  Hence,  when  the  obstruc- 
tion is  on  that  side,  it  must  be  difficult  to  get  the 
end  of  the  bougie  over  it. 

A few  years  ago,-  Mr.  Smyth  discovered  a 
metallic  composition,  of  which  he  formed  bougies. 
These  bougies  are  flexible,  have  a highly  polished 
surface,  of  a silver  hue,  and  possess  a sufficient 
degree  of  firmness  for  any  force  necessary  for  the 
cure  of  strictures  of  the  urethra.  The  advocates  for 
the  metallic  bougies  assert,  that  such  instruments 
exceed  any  ether  bougies  which  have  yet  been  in- 
vented, and  are  capable  of  succeeding  in  all  cases,  in 
which  the  use  of  a bougie  is  proper.  They  are  either 
solid  or  hollow,  and  are  said  to  answer  extremely 
well  as  catheters  ; for  they  not  only  pass  into  the 
bladder  with  ease,  but  may  also  be  continued  there 
for  any  convenient  space  of  time,  and  thus  produce 
essential  benefit.  ( W.  Smyth,  Brief  Essay  on  the 
Advantages  of  Flexible  Metallic  Bougies.  8vo. 
Lond.  1804.)  The  greatest  objection  which  has 
been  urged  against  them  is,  that  they  are  attended 
with  a risk  of  breaking.  I have  heard  of  an  emi- 
nent surgeon  being  called  upon  to  cut  into  the 
bladder,  in  consequence  of  a metallic  bougie  having 
broken,  and  a piece  of  it  passing  into  that  organ, 
where  it  became  a cause  of  the  severe  symptoms 
which  are  commonly  the  effect  of  a stone  in  the 
bladder.  For  the  particulars  of  an  interesting  case, 
in  which  a metallic  bougie  broke  in  the  urethra, 
the  reader  may  consult  London  Med.  Repository, 
vol.  ix.  No.  51.  The  manufacture  of  metallic  bou- 
gies, however,  is  now  brought  to  such  perfection, 
that  we  rarely  hear  of  their  breaking ; but  it  is 
most  prudent  not  to  be  too  bold  with  those  of  small 
diameter. 

The  bougie  with  its  application,  says  Mr.  Ilun- 
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ter,  is  perhaps  one  of  the  greatest  improvements 
in  surgery  which  these  last  thirty  or  forty  years 
have  produced.  “ When  I compare  the  practice 
of  the  present  day,  with  what  it  was  in  the  year 
1750,  I can  scarcely  be  persuaded  that  I am 
treating  the  same  disease.  I remember,  when, 
about  that  time,  I was  attending  the  first  hospitals 
in  the  city,  the  common  bougies  were  either  a piece 
of  lead,  or  a small  wax  candle  ; and,  although  the 
present  bougie  was  known  then,  the  due  preference 
was  not  given  to  it,  nor  its  particular  merit  under- 
stood, as  we  may  see  from  the  publications  of  that 
time.” 

Of  armed  bougies, ^ as  well  as  of  some  other 
kinds,  and  of  the  manner  of  using  bougies  in 
general,  I shall  speak  in  the  article  Urethra, 
Strictures  of. 

See  J.  Hunter,  on  the  Venereal  Disease,  p.  116. 
Sharp's  Critical  Inquiry,  chap.  iv.  Aikin  on  the  Exter- 
nal Use  of  Lead.  Daran,  Ohs.  Chir.  sur  les  Maladies  de 
1'Uretre,  12mo.  Paris,  1748  and  1768.  Olivier,  Lettre 
dans  laquelle  on  Demontre  les  A vantages  que  l’on  peut  re- 
tirer  de  l’Usagedes  Bougies  creuses,  &c.  8vo.  Paris,  1750. 
Desault,  Journ.  de  Chir.  t.  ii.  p.  375,  and  t.  iii.  p.  123, 
1792.  Smyth' s Brief  Essay  on  Flexible  Metallic  Bougies, 
8vo.  Lond.  1804.  Diet,  des  Sciences  Medicates,  t.  iii.  p„ 
265,  &c.  8vo.  Paris,  1812. 

BRAIN.  (For  concussion,  compression  of,  &c. 
see  Head  Injuries  of.  For  hernia  of,  see  Hernia 
Cerebri.) 

BREAST.  (See  Cancer  ; Mammary  Access  ; 
Mamma,  Diseases  and  Removal  of;  and 
Nitple. 

BRONCHOCELE,  (from  8fy,Xos  the  wind- 
pipe, and  xh \n  a tumour.)  The  Swiss  call  the 
disease  gotre,  or  goitre.  Heister  thought  it  should 
be  named  tracheocele.  Prosser,  from  its  frequency 
in  the  hilly  parts  of  Derbyshire,  called  it  the  Dev-, 
byshire  neck ; and,  not  satisfied  respecting  the 
similitude  of  this  tumour  to  that  observed  on  the 
necks  of  women  on  the  Alps,  the  English  Bran- 
ch ocele.  By  Alibert  the  disease  is  called  Thyro- 
phraxia. 

1.  The  simple  bronchocele,  or  thyrophaxia,  is 
the  most  common  form  of  the  disease,  and  is  a mere 
hypertrophy,  in  which  the  thyroid  gland  is  simply 
enlarged,  but  not  changed  in  structure.  It  is  com- 
mon in  young  girls  and  in  women,  has  a regular 
even  surface,  a uniform  resistance,  and.  seldom  pre- 
sents any  distinct  divisions,  or  lobes.  The  integu- 
ments covering  the  part  are  quite  unchanged.  It  is 
also  well  known  to  be  in  general  free  from  danger  ; 
the  office  of  the  thyroid  gland  not  being  of  such 
importance  in  the  animal  economy,  as  to  be  essen- 
tial to  the  continuance  of  life.  Alibert  has  seen  one 
example,  in  which  the  tumour  became  cancerous 
and  destroyed  the  mother  of  a family. 

2.  The  compound  bronchocele  presents  the 
greatest  variety,  and  astonishes  every  beholder. 
Sometimes  a more  or  less  voluminous  cyst  is 
formed  round  it,  filled  with  a pultaceous,  or 
purulent  matter.  Sometimes,  in  compound  bron- 
choceles,  calcareous,  tuberculous,  melanotic,  car- 
tilaginous, and  other  adventitious  substances  are 
found.  Once,  in  the  situation  of  the  thyroid  gland, 
M.  Andral  met  with  a hard  body,  about  the 
natural  size  of  that  gland.  It  consisted  of  two 
parts  ; one  a true  osseous  texture,  formed  of  very 
distinctly  interlaced  fibres,  irregular  and  knobby 
on  the  surface  ; the  other,  a cavity,  the  parietes  of 
which  were  composed  of  this  osseous  investment, 
and  which  had  numerous  slender  filaments  extend- 
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*ng  across  it,  like  those  of  the  spongy  texture  of 
hones.  Between  them  was  a small  quantity  of 
reddish  fluid,  of  the  consistence  of  syrup.  (See 
Andral,  Precis  d'Anat.  Pathol,  t.  i.  p.  304.)  In 
two  cases,  Alibert  found,  on  the  outside  of  the  en- 
larged gland,  a yellow  fatty  mass  ; and,  in  a third 
instance,  the  gland  itself  formed  a true  sarcoma. 
(Nosol.  Nat.  t.  1.  p.  464,  465,  folio,  Paris,  1817.) 

Simple  bronchocele  always  signifies,  in  this  coun- 
try, hypertrophy  of  the  thyroid  gland,  which,  with 
the  disease  of  the  surrounding  parts,  sometimes 
not  only  occupies  all  the  space  from  one  angle  of 
the  jaw  to  the  other,  but  forms  a considerable  pro- 
jection on  each  side  of  the  neck,  advancing  for- 
ward a good  way  beyond  the  chin,  and  forming  an 
enormous  mass,  which  hangs  down  over  the  chest. 
The  swelling,  which  is  more  or  less  unequal,  ge- 
nerally has  a soft  spongy  elastic  feel,  especially 
when  the  disease  is  not  in  a very  advanced  state  ; 
but  no  fluctuation  is  usually  perceptible,  and  the 
part  is  exceedingly  indolent.  The  skin  retains 
nearly  its  ordinary  colour;  but,  when  the  tumour 
is  of  very  long  standing  and  great  size,  the  veins 
of  the  neck  become  more  or  less  varicose. 

It  is  stated  by  Dr.  Sacehi,  of  Treviglio,  that 
simple  hypertrophy  may  often  be  cured  ; but,  if 
not  dispersed,  the  gland  becomes  in  time  variously 
altered  ; assuming  either  a scrofulous  or  an  en- 
cysted character.  The  scrofulous  goitre  frequently 
attains  an  immense  size ; but  does  not  give  rise  to 
corresponding  inconvenience  or  danger.  It  is 
generally  lobulated.  In  time,  one  or  more  of  these 
lobes  may  become  soft,  and  present  a feel  of  fluc- 
tuation. This  constitutes  the  soft,  hydatid,  or  lym- 
phatic goitre  of  authors.  The  structure  has  become 
vesicular,  and  contains  fluid,  which  may  be  watery 
or  albuminous  -in  a few  cases  it  is  more  like  milk 
or  pus.  Some  goitres,  however,  having  a feel  like 
that  of  fluctuation,  really  have  the  consistence  of  a 
spongy  substance,  like  that  of  the  placenta,  and  do 
not  contain  fluid.  According  to  Dr.  Sacchi,  some 
goitres  undergo  a partial  softening,  and  it  is  a mis- 
take to  suppose,  that  they  alw’ays  become  harder 
and  harder  the  longer  they  continue. 

According  to  Prosser,  the  tumour  generally  be- 
gins between  the  eighth  and  twelfth  years.  It  en- 
larges slowly  during  a few  years  ; but,  at  last,  it 
augments  rather  rapidly,  and  forms  a bulky  pen- 
dulous tumour.  Women  are  far  more  subject  to 
the  disease  than  men,  and  the  tumour  is  observed 
to  be  particularly  apt  to  increase  rapidly  during 
their  confinement  in  childbed.  Sometimes  bron- 
chocele affects  the  whole  of  the  thyroid  gland,  that 
is  to  say,  the  two  lateral  lobes,  and  the  intervening 
portion  ; and  in  this  kind  of  case,  it  is  not  un- 
usual to  remark  three  distinct  swellings,  for  the 
most  part  of  unequal  size.  Frequently,  only  one 
lobe  is  affected  ; while,  in  many  other  cases,  the 
three  portions  of  the  thyroid  gland  are  all  enlarged, 
and  so  confounded  together,  that  they  make,  as  it 
were,  only  one  connected  globular  mass.  Finally, 
in  some  dissections,  the  thyroid  gland  has  been 
found  quite  unchanged,  the  whole  of  the  tumour 
having  consisted  of  a sarcomatous  disease  of  the 
adjacent  lymphatic  glands  and  cellular  membrane. 
( Postiglione , p.  21.)  When  only  one  lobe  of  the 
thyroid  gland  is  affected,  it  may  extend  in  front  of 
the  carotid  ai’tery,  and  be  lifted  up  by  each  dia- 
stole of  this  vessel,  so  as  to  have  the  pulsatory  mo- 
tion of  an  aneurism.  (A.  Burns's  Surgical  Anato- 
my oj-  the  Head  and  Neck,  p.  195,  and  Parisian 


Chirurgical  Journ . vol.  2.  p.  292,  293.)  Alibert 
believes  that  he  first  made  the  remark,  that  the 
right  lobe  was  more  frequently  enlarged  than  the 
left.  (Nosol.  Nat.  t.  1.  p.  465.)  The  same  thing 
was  invariably  noticed  in  every  case  seen  by  Mr. 
Rickwood  in  the  neighbourhood  of  Horsham  in  Sus- 
sex. (See  Med.  and  Phys.  Journ.  for  August,  1 823.) 

The  ordinary  seat  of  bronchocele,  as  Flajani  re- 
marks, is  the  thyroid  gland ; but  sometimes  cysts 
are  formed  in  the  cellular  membrane.  (Collez. 
d'Oss.  t.  3.  p.277.)  And  Postiglione  also  observes, 
that  the  swelling  is  sometimes  encysted,  and  filled 
with  matter  of  various  degrees  of  consistence,  re- 
sembling honey,  &c. ; in  some  cases,  it  is  emphy- 
sematous, or  filled  with  air  ; and,  in  other  instances, 
it  issarcomatous,  having  the  consistence  of  a gland, 
which  is  enlarged,  but  not  scirrhous.  These  dif- 
ferent characters  prove,  says  he,  that  the  treat- 
ment ought  not  to  be  the  same  in  all  cases.  (Me- 
moria  sulla  Natura  del  Gozzo,  p.  20.) 

Bronchocele  is  common  in  some  of  the  valleys 
of  the  Alps,  Apennines,  and  Pyrennees.  Indeed, 
there  are  certain  places  where  the  disease  is  so 
frequent,  that  hardly  an  individual  is  totally  ex- 
empt from  it.  Larrey,  in  travelling  through  the 
valley  of  Maurienne,  noticed,  that  almost  all  the 
inhabitants  were  affected  with  goitres  of  different 
sizes,  whereby  the  countenance  was  deformed,  and 
the  features  rendered  hideous.  (Mem,,  de  Chir. 
Mil.  t.  i.  p.  123.)  And  Postiglione  remarks,  that 
in  Savoy,  Switzerland,  the  Tyrol,  and  Carinthia, 
there  are  villages,  in  which  all  the  inhabitants 
without  exception  have  these  swellings,  the  posi- 
tion and  regularity  of  which  are  there  considered  as 
indications  of  beauty.  (Memoria  sulla  Natura  del 
Gozzo,  p.  22.)  In  many  the  swelling  is  so  enor- 
mous, that  it  is  impossible  to  conceal  it  by  any 
sort  of  clothing.  A state  of  idiotism  is  another  af- 
fliction, which  is  sometimes  combined  with  goitre, 
in  countries  where  the  latter  affection  is  endemic. 
However,  all  who  have  the  disease,  are  not  idiots, 
or  cretins  as  they  have  been  called ; and  in  Swit- 
zerland, and  elsewhere,  it  is  met  with  in  persons, 
who  possess  the  most  perfect  intellectual  faculties. 
When  bronchocele  and  cretinism  exist  together, 
Foder6,  and  several  other  writers,  ascribe  the  af- 
fection of  the  mind  to  the  state  of  the  thyroid  gland. 
(See  Trait e sur  le  Goitre  et  le  Cretinisme,  8vo. 
Paris,  an.  8.)  However,  this  opinion  appears  to 
want  foundation,  since  the  mental  faculties  are 
from  birth  weak,  and  in  many  the  idiotism  is  com-  | 
plete  where  there  is  no  enlargement  of  the  thyroid  j 
gland,  or  when  the  tumour  is  not  bigger  than  a 
walnut,  so  that  no  impediment  can  exist  to  the  cir- 
culation to  or  from  the  brain.  (Burns  on  the 
Surgical  Anatomy  of  the  Head  and  Neck,  p.  192.) 
The  direct  testimony  of  Dr.  Reeves  also  proves, 
that  in  countries  where  cretins  are  numerous, 
many  people  of  sound  and  vigorous  minds'  have 
bronchocele.  (See  Dr.  Reeves's  Paper  on  Cretinism , 
Edin.  Med.  and  Surg.  Jour,  vol.v.  p.  31.)  Hence, 
as  Mr.  A.  Burns  remarked,  the  combination  of 
bronchocele  and  cretinism  must  be  considered  as 
accidental ; a truth  that  seems  to  derive  confirm- 
ation from  the  fact,  that,  in  some  parts  of  this  coun- 
try, bronchocele  is  frequent,  where  cretinism  is 
seldom  or  never  seen. 

Bronchocele  is  not  confined  to  Europe  : it  is  met 
with  in  almost  every  country  on  the  globe.  Profes- 
sor Barton,  in  his  travels  amongst  the  Indians  settled 
at  Oneida  in  the  state  of  New  York,  saw  the  com- 
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plaint  in  an  old  woman,  the  wife  of  the  chief  of  that 
tribe.  From  this  woman  Barton  learned,  that  bron- 
choceles  were  by  no  means  uncommon  amongst  the 
Oneida  Indians,  the  complaint  existing  in  several  of 
their  villages.  He  found  also  that  the  disease  resem- 
bled that  seen  in  Europe  in  respect  to  its  varieties. 
He  did  not  indeed  himself  see  the  pendulous  bron- 
chocele,  which  descends  over  the  breast ; but  he 
understood,  that  it  was  not  uncommon  amongst  the 
women  on  the  banks  of  the  Mohawk  river,  who  wore 
a particular  dress  for  its  concealment.  In  North 
America,  bronchocele  attacks  persons  of  every  age 
but  it  is  most  frequently  seen  in  adults  ; a dif- 
ference from  what  is  noticed  in  Europe.  Bron- 
chocele is  said  to  be  frequent  in  Lower  Canada. 
Bonpland,  the  companion  of  Humboldt,  informed 
Alibert,  that  the  disease  was  endemic  in  New 
Granada,  and  that  it  prevailed  in  such  a degree  in 
the  little  towns  of  Honda  and  Monpa,  on  the 
banks  of  the  Magdalen  river,  that  scarcely  any  of 
the  inhabitants  were  free  from  it.  The  blacks,  and 
those  who  led  an  active  laborious  life,  however, 
are  reported  to  escape  the  complaint.  Some  of 
the  natives  of  the  Isthmus  of  Darien  are  said  to 
be  terribly  disfigured  by  it.  ( Alibert , Nosol.  Nat . 
t.  i.  p.  469.  Also,  Observations  sur  quelques  Phe- 
nomenes  peu  connus  qu’ojfre  le  Goitre  sous  les  Tro- 
piques  dans  les  Plaines  et  sur  les  Plateaux  des  Andes, 
par  A.  de  Humboldt,  in  Journ.  de  Pkysiologie ^ par 
F.  Magendie,  t.  iv.  p.  109.  Paris,  1824.) 

In  European  women,  bronchocele  usually  makes' 
its  appearance  at  an  early  age,  generally  between 
the  eighth  and  twelfth  year,  and  it  continues  to  in- 
crease gradually  for  three,  four,  or  five  years,  and 
is  said  sometimes  to  enlarge  more  during  the  last 
half  year,  than  for  a year  or  two,  previously.  It 
does  not  generally  rise  so  high  as  the  ears,  as  in 
the  cases  mentioned  by  Wiseman.  Sometimes, 
however,  this  happens,  as  we  see  in  the  case  of 
Clement  Desenne,  of  whom  Alibert  has  given  an 
engraving.  In  this  patient,  a part  of  the  tumour, 
as  large  as  a hen’s  egg,  projected  into  the  mouth. 
(Nosol.  Nat.  t.  i.  p.466.)  The  swelling  extended 
from  the  ears  to  the  middle  of  the  breast.  A seton 
produced  a partial  subsidence  of  it  5 but,  when  it 
was  withdrawn,  the  orifices  closed.  After  two 
years  more,  the  swelling  became  painful,  sup- 
puration took  place,  and  fifteen  pints  of  matter 
were  discharged  ; and  six  ounces  every  day  after 
the  swelling  had  burst,  came  away  with  the  dress- 
ings for  three  months;  but,  notwithstanding  all 
this  suppuration  and  more  afterwards,  the  tumour 
was  only  partially  lessened.  The  disease  mostly 
has  a pendulous  form,  not  unlike,  as  Albucasis 
says,  the  flap,  or  dewlap,  of  a turkey-cock,  the 
bottom  being  the  largest  part  of  the  tumour.  Ali- 
bert mentions  a case  in  which  the  swelling  hung 
down  to  the  middle  of  the  sternum,  and  the  large 
mass,  which  was  quite  a burthen  to  the  patient, 
used  to  become  hard,  and,  as  it  were,  frozen,  in  very 
cold  weather.  This  author,  however,  cannot  be 
right,  when  he  adds,  that  it  was  an  inert  body, 
destitute  of  vitalitq.  (Nosol.  Nat.  t.i.  p.466.) 
In  another  curious  instance,  the  tumour  formed 
a long  cylinder,  which  reached  down  to  the  middle 
of  the  thigh,  the  diameter  becoming  gradually 
smaller  downwards.  (P.  468.)  The  common  seat 
of  bronchocele  is  the  thyroid  gland  ; but,  fre- 
quently, the  surrounding  cellular  membrane  is 
more  or  less  thickened,  and  contributes  to  the 
swelling.  Sometimes  also  the  neighbouring  lym- 


phatic glands  are  affected,  when  its  base  is 
widened,  and  extends  from  one  side  of  the  neck 
to  the  other.  In  this  circumstance,  the  swelling 
gradually  loses  itself  in  the  surrounding  parts,  and 
is  not  circumscribed,  as  in  ordinary  instances, 
(Postiglione,  Mem.  sulla  Natura  del  Gozzo,  p.  20.) 
It  is  soft  or  rather  flabby  to  the  touch,  and  some- 
what moveable ; but,  after  a few  years,  when  it  has 
ceased  enlarging,  it  becomes  firmer  and  more 
fixed.  When  the  disease  is  very  large,  it  gene- 
rally occasions  a difficulty  of  breathing  which  is 
increased  by  the  patient’s  catching  cold  or  attempt- 
ing to  run.  In  some  subjects  the  tumour  is  so 
large,  and  affects  the  breathing  so  much,  that  a 
loud  wheezing  is  occasioned  ; but  there  are  many 
exceptions  to  this  remark.  Sometimes,  when  the 
swelling  is  of  great  size,  patients  suffer  very  little 
inconvenience ; while  others  are  greatly  incom- 
moded though  the  tumour  is  small.  In  general 
the  inconvenience  is  trivial.  The  voice  is  some- 
times rendered  hoarse  ; and,  in  particular  cases, 
the  difficulty  of  speech  is  very  considerable,  (See 
Flajani,  Collez.  d’Oss.  t.  iii.  p.271.) 

The  difficulty  of  respiration,  produced  by  the 
pressure  of  the  tumour,  and  the  enlargement  of 
other  glands,  as  this  author  remarks,  is  the  most 
dangerous  effect  of  the  disease,  since,  by  disorder- 
ing the  pulmonary  circulation,  it  renders  the  pulse 
irregular  and  intermittent,  and  a strong  throbbing 
is  excited  in  the  region  of  the  heart,  followed  by 
fatal  disease  of  the  lungs  themselves  3 consequences 
often  not  suspected  to  have  any  connection  with 
the  bronchocele,  though  it  is  in  reality  the  imme- 
diate cause  of  them.  (Vol.  cit,  p.  278.) 

The  causes  of  bronchocele  are  little  known.  To 
the  doctrine,  that  bronchocele  is  brought  on  by  the 
earthy  impregnation  of  water  used  for  drink,  the 
following  objections  offer  themselves 1 . The 
water  of  Derbyshire,  in  districts  where  this  disease  is 
considered  endemic,  contains  much  supercarbonate 
of  lime ; but  that  in  common  use  about  Nottingham, 
where  the  disease  is  also  prevalent,  is  impregnated 
with  sulphate  of  lime.  However,  that  the  disease 
is  not  produced  by  water,  impregnated  with  sulphate 
of  lime,  is  evident  5 for,  as  Alibert  observes,  the 
waters  of  St.  Jean,  St.  Sulpice,  and  St.  Pierre, 
where  bronchocele  is  frequent,  contain  much 
less  of  this  earth  than  the  waters  of  Upper  Mau- 
rienne,  where  the  disease  is  hardly  ever  noticed, 
though  the  houses  are  built  upon  a vast  quarry  of 
gypsum.  The  same  fact  was  observed  by  Bonpland 
in  New  Granada.  (Nosol.  Nat.t.  i.  p.  471.)  Nor, 
as  Fodere  explained,  can  the  cause  of  the  disease 
be  correctly  referred  to  the  use  of  any  particular 
kind  of  food.  Certain  localities,  however,  seem  to 
contribute  to  its  frequency ; for  this  author  ob- 
serves, that  the  disease  is  not  prevalent  in  very 
high  places,  nor  in  open  plains ; but  that  it  becomes 
more  and  more  common,  as  we  descend  into  deep 
valleys  made  by  torrents,  where  there  is  a good 
deal  of  marsh  and  abundance  of  fruit  trees.  The 
air  is  here  constantly  humid.  2.  Abstinence  from 
unboiled  water  does  not  diminish,  or  interrupt  the 
gradual  progress  of  the  disease.  3.  Patients  are 
cured  of  the  disease,  who  still  continue  to  drink 
water  from  the  same  source  as  before,  without 
taking  any  precaution,  as  boiling,  &c.  4.  The 

disease  in  this  country  is  less  frequently  found 
among  men.  5.  Many  instances  may  be  related 
of  a swelling  in  the  neck,  sometimes  very  painful, 
and  generally  termed  bronchocele,  being  produced 
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very  suddenly,  by  difficult  parturition,  violent 
coughing,  or  any  other  unusually  poweful  effort. 
(See  Edin.  Med.  and  Surgical  Journal,  vol.  iv.  p. 
279.)  When  the  gland  is  suddenly  enlarged  du- 
ring a violent  exertion,  the  distention  is  said  to  be 
produced  by  the  passage  of  air  from  the  trachea 
into  the  substance  of  the  thyroid  gland  and  sur- 
rounding cellular  membrane.  But  whether  this 
statement  be  a fact  or  not,  it  is  unquestionably  true, 
that,  in  many  patients,  the  tumour  always  increases 
when  they  speak  loud,  sing,  or  make  any  effort. 
(Flajani,  Collez.  d’Oss.  Sjc.  t.  iii.  p.  276  ; and  Pos- 
tiglione,  p.  24.)  The  disease  is  sometimes  seen  in 
scrofulous  subjects;  but  there  is  every  reason  to 
believe,  that  it  is  quite  independent  of  the  other 
disorder,  as  Prosser,  Wilmer,  and  Kortum  have 
particularly  explained.  The  following  are  some 
points  of  difference  between  bronchocele  and 
scrofula,  as  indicated  by  Dr.  Postiglione  : — 1.  The 
true  bronchocele  is  simply  a local  disease  of  the 
neck,  the  constitution  being  unaffected.  On  the 
contrary,  scrofula  extends  its  effects  to  the  whole 
system,  attacking  not  only  the  lymphatic  glands, 
but  also  the  muscles,  cellular  membrane,  liga- 
ments, cartilages,  and  bones.  2.  Both  diseases 
chiefly  occur  in  young  subjects ; but  bronchocele 
often  begins  at  a later  age  than  scrofula,  and  does 
not,  like  the  latter,  spontaneously  disappear,  as  the 
patient  approaches  puberty  and  gains  strength. 

3.  Scrofulous  glands  often  suppurate  and  ulcerate  : 
bronchocele  more  rarely  undergoes  these  changes. 

4.  The  thickening  of  the  upper  lips  of  scrofulous 
subjects  is  not  an  attendant  on  bronchocele;  and, 
while  the  former  patients  generally  enjoy  their 
mental  faculties  in  perfection  as  long  as  they  live, 
the  latter  disease  in  certain  countries  is  often  joined 
with  cretinism.  Scrofula  is  likewise  always  here- 
ditary, while  bronchocele  is  not  so  : no  healthy 
persons  become  scrofulous  by  living  a long  while 
amongst  scrofulous  patients,  but  many  individuals 
contract  bronchocele  by  going  from  a country 
where  this  disease  is  unknown,  and  taking  up  their 
residence  in  places  where  it  abounds.  5.  Nature 
alone  often  cures  scrofula,  while  art  is  rarely  suc- 
cessful ; on  the  contrary,  bronchocele  is  seldom 
cured  by  nature,  but  very  frequently  by  art.  6. 
The  muriate  of  lime,  .recommended  by  Fourcroy 
for  the  cure  of  scrofula,  is  always  useless;  but,  in 
bronchocele,  it  proves  a valuable  remedy.  ( Pos- 
tiglione, Memoria  sulla  Naturadel  Gozzo,S;c.  p.25.) 
The  eiTor  of  confounding  bronchocele  with  scrofula 
is  now  generally  acknowledged.  At  the  Hospital 
St.  Louis,  says  Alibert,  scrofulous  patients  are  nu- 
merous, while  those  with  bronchocele  are  very  rare. 
(Nosol.  Nat.  t.  l.p.  465.)  In  Derbyshire,  Genoa, 
and  Piedmont,  bronchocele  has  been  attributed  to 
drinking  water  cooled  with  ice.  To  this  theory, 
many  of  the  objections,  concerning  the  earthy  im- 
pregnation of  water,  stand  in  full  force  ; with  this 
additional  reflection,  that  “ in  Greenland,  where 
snow-water  is  commonly  used,  these  unsightly  pro- 
tuberances are  never  met  with  ; nor  (says  Watson) 
did  I ever  see  one  of  them  in  Westmoreland,  where 
we  have  higher  mountains  and  more  snow  than 
in  Derbyshire,  in  which  country  they  are  very 
common.  "But  what  puts  the  matter  beyond  a 
doubt  is,  that  these  wens  are  common  in  Sumatra, 
where  there  is  no  snow,  during  any  part  of  the 
year.”  ( Watson’s  Chemical  Essays,  vol.  ii.  p.  157.) 
The  above  opinion  was  also  refuted  by  Fodere, 
who  remarks,  that  the  Swiss,  who  reside  at  the 


bottom  of  the  glaciers,  are  the  least  subject  to  the 
disease.  Bronchoceles  are  also  said  to  be  unkown 
in  Lapland. 

Respecting  the  influence  of  particular  water  in 
bringing  on  the  disease,  Dr.  Odier  gives  credit  to 
the  opinion ; because  it  has  appeared  to  him,  that 
distilled  water  prevented  the  increase  of  the  tumour, 
and  even  tended  to  lessen  its  bulk,  (See  Manuel 
de  Mcdecine  Pratique,  8vo.  Genev.  18  LI.)  How- 
ever, that  every  explanation,  hitherto  devised  of 
the  causes  of  bronchocele,  is  quite  unsatisfactory,  is 
fully  proved  by  the  observations  of  the  celebrated 
Humboldt.  Persons  afflicted  with  bronchocele  (he 
remarks)  are  met  with  in  the  lower  course  of 
the  Magdalen  river  (from  Honda  to  the  conflux  of 
the  Cauca) ; in  the  upper  part  of  its  course  (be- 
tween Neiva  and  Honda)  ; and  on  the  flat  high 
country  of  Bogota,  six  thousand  feet  above  the  bed 
of  the  river.  The  first  of  these  three  regions  is  a 
thick  forest,  while  the  second  and  third  present  a 
soil  destitute  of  vegetation ; the  first  and  third  are 
exceedingly  damp,  the  second  is  peculiarly  dry  : 
in  the  second  and  third  regions,  the  winds  are  im- 
petuous ; in  the  first,  the  air  is  stagnant.  To  these 
striking  differences  we  will  add  those  relative  to 
temperature.  In  the  first  and  second  regions,  the 
thermometer  keeps  up,  all  the  year,  between  22 
and  33  centigrade  degrees  ; in  the  third,  between 
4 and  17  degrees.  The  waters  drunk  by  the  in- 
habitants of  Mariquita,  Honda,  and  Santa  Fe  de 
Bogota,  where  bronchoceles  occur,  are  not  those 
of  snow ; and  issue  from  rocks  of  granite,  freestone, 
and  lime.  The  temperature  of  the  waters  of  Santa 
Fe  and  Mompox,  drunk  by  those  who  have  this 
disease,  varies  from  nine  to  ten  degrees.  Bron- 
choceles are  the  most  hideous  at  Mariquita,  where 
the  springs,  which  flow  over  granite,  are,  according 
to  my  experiments,  chemically  more  pure  than 
those  of  Honda  and  Bogota,  and  where  the  climate 
is  much  less  sultry,  than  upon  the  banks  of  the 
Magdalen  river.  Perhaps  it  may  be  thought,  that 
the  atony  of  the  glandular  system  (?)  depends  less' 
upon  the  absolute  temperature  than  upon  the  sud- 
den refrigeration  of  the  atmosphere,  the  difference 
of  temperature  in  the  night  and  day  ; but,  in  the 
Magdalen  valley,  where  the  constancy  of  low  tro- 
pical regions  prevails,  the  extent  of  the  scale  that 
the  thermometer  pervades  in  the  course  of  the  whole 
year,  is  only  a small  number  of  degrees,  &c. 
( Humboldt , in  Journ.  de  Physiologic,  par  F.Ma- 
gendie,  t.  iv.  p.  116.) 

The  same  distinguished  observer  confirms  pre- 
vious accounts  of  the  variety  of  bronchoceles 
amongst  the  original  copper-coloured  natives  of 
America  and  negroes.  It  appears,  also,  that  in 
South  America,  bronchocele  is  progressively  ex- 
tending itself  from  the  lower  provinces  to  the  flat 
elevated  regions  of  the  Cordilleras  ; and  this,  in 
so  serious  a degree,  that  in  1823  the  subject  was 
adverted  to  in  a report  made  to  Congress  by  M. 
Restreppo,  one  of  the  Colombian  ministers. 

An  observation,  lately  made  by  an  intelligent 
writer,  would  lead  one  to  conclude,  that  cretinism 
depends  upon  malformation  of  the  head.  Speak- 
ing of  goitre,  as  it  appears  among  the  inhabitants 
of  the  valley  of  Maurienne,  Baron  Larrey  informs 
us,  that,  in  many  of  these  people,  with  this  fright- 
ful deformity  is  joined  that  of  the  cranium,  of  which 
the  smallness  and  excessive  thickness  are  especially 
remarkable.  ( Mdm  de  Chir.  Milit.  t.  i.  p.  123.) 
Dr.  Leake  thinks  that  tumours  of  this  sort  may  be 
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owing  to  the  severity  of  the  cold  clamp  air,  as  they 
generally  appear  in  winter,  and  hardly  ever  in  the 
warm  dry  climates  of  Italy  and  Portugal.  The 
latter  part  of  the  observation,  however,  is  not  cor- 
rect ; for  Dr.  Postiglione  and  other  Italian  writers 
assure  us,  that  the  disease  is  extremely  common 
in  some  of  the  warmest  parts  of  Italy.  “Qut  in 
Napoli,  c per  tutto  il  regno  si  veggono  molti  gozzuti, 
ma  non  in  numero  tale,  come  in  Casoria,  ed  inpochi 
altri  villa ggi.”  (P.  21.)  Prosser  is  inclined  to  con- 
sider the  bronchocele  as  a kind  of  dropsy  of  the 
thyroid  gland,  similar  to  the  dropsy  of  the  ovary  ; 
and  he  mentions,  that  Dr.  Hunter  dissected  one 
thyroid  gland,  which  had  been  considerably  en- 
larged, and  contained  many  cysts  filled  with  water. 
These,  he  erroneously  concludes,  must  have  been 
hydatids.  Dr.  Baillie  remarks,  that  when  a sec- 
tion is  made  of  the  thyroid  gland,  affected  with 
this  disease,  the  part  is  found  to  consist  of  a number 
of  cells,  containing  a transparent  viscid  fluid. 

In  all  probability,  the  ordinary  bronchocele  is 
entirely  a local  disease,  patients  usually  finding 
themselves,  in  other  respects,  perfectly  well.  The 
tumour  itself  frequently  occasions  no  particular  in- 
convenience, and  is  only  a deformity.  There  is 
no  malignancy  in  the  disease,  and  the  swelling  is 
not  prone  to  inflame  or  suppurate,  though,  as  Dr. 
Hunter  remarks,  abscesses  do  occasionally  form  in 
it.  Alibert’s  case  of  bronchocele  becoming  can- 
cerous is  rather  uncommon.  Mr.  Gooch  never 
knew  life  to  be  endangered  by  this  sort  of  tumour, 
however  large  ; a remark  very  much  at  variance 
with  the  observations  of  some  other  practitioners ; 
but  he  had  seen  great  inconvenience  arise  from  it, 
when  combined  with  quinsy.  In  fact,  the  pressure 
of  a large  bronchocele  may  not  only  greatly  afflict 
the  patient,  by  rendering  respiration  difficult,  but 
actually  cause  death  by  suffocation.  (S eeObs.sur 
un  Goitre  volumineux,  comprimant  la  Trachee-artere 
par  L.  Winslow,  in  Bulletin  de  l’ Ath&nde  de  Med. 
* tyc.)  “ Some  persons,  as  Alibert  remarks,  have 
the  disease  all  their  lives,  without  suffering  any 
inconvenience  from  it ; some  experience  a suffo- 
cating oppression  of  the  breathing  ; and  in  others 
there  is  an  impediment  in  the  circulation,  and  a 
tendency  to  apoplexy,  arising  from  the  strangu- 
lation which  afflicts  them.”  ( Nosol. Nat.  t.i.  p.466.) 
Dr.  Hunter  says,  that  the  bronchocele  frequently 
appears  two  or  three  years  before  or  after  the 
commencement  of  menstruation,  and  that  it  some- 
times spontaneously  disappears,  when  this  evacu- 
ation goes  on  in  a regular  manner.  Mr.  A 
Burns  affirms  the  same  thing.  On  the  contrary, 
according  to  Prosser,  this  change  in  the  constitu- 
tion hardly  ever  affects  the  tumour. 

Scarpa  believed  that  the  thyroid  gland  was 
never  primarily  affected  with  true  scirrhus,  main- 
taining, that  the  disease  was  always  consecutive  to 
cancer,  or  scirrhus  of  the  tongue,  oesophagus,  pa- 
rotid or  submaxillary  gland.  Dr.  Sacchi  relates 
a case,  however,  proving  that,  on  this  point, 
Scarpa  was  incorrect;  and  he  also  details  an  in- 
stance of  fungus  haematodes  of  the  thyroid  gland. 
Of  this  last  disease,  there  are  at  least  two  spe- 
cimens in  the  Museum  of  University  College. 

Besides  the  forms  of  goitre,  already  noticed, 
there  is  another  sometimes  termed  aneurismatic , 
and  consisting  of  an  extraordinary  development 
of  the  thyroid  arteries  and  their  branches.  Every 
point  of  the  tumour  has  a strong  pulsation,  not 
however,  like  that  of  an  aneurism,  but  giving  a 
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sensation  as  if  the  blood  were  flowing  very  rapidly 
into  numerous  vessels,  with  an  obscure  buzzing- 
noise,  or  tremulous  murmur,  which  is  more  dis- 
tinct over  the  thyroid  trunks.  I think,  a case  of 
this  description  was  once  shewn  to  me  by  Mr.  Pil- 
cher. In  two  cases  recorded  by  Dr.  Sacchi,  the 
tumours  had  existed  many  years,  and  begun  dur- 
ing the  efforts  of  parturition. 

Treatment  of  Bronchocele. 

That  certain  localities,  perhaps  not  yet  correctly 
understood,  contribute  to  the  origin  of  this  dis- 
ease, is  well  proved  by  a fact  stated  by  Alibert, 
viz.  that  change  of  air  has  more  effect  on  the  com- 
plaint than  medicines,  as  he  has  known  many 
Swiss  ladies,  who  came  to  Paris  with  bronchoceles, 
in  whom  the  tumour  subsided  after  they  had  re- 
sided some  time  in  that  city.  ( Nosol.  Nat.  t.  i, 
p.  473.)  , 

A blister,  kept  open,  has  put  a stop  to  the 
growth  of  the  tumour ; but,  this  method  is  not 
much  followed  at  present,  as  better  plans  of  treat- 
ment have  been  discovered.  A few  years  ago 
the  favourite  mode  of  curing  bronchocele,  con- 
sisted in  giving  internally  burnt  sponge,  and  occa- 
sionally a calomel  purge,  at  the  same  time  that 
frictions  were  made  upon  the  tumour  itself.  The 
utility  of  burnt  sponge  in  the  treatment  of  bron- 
chocele, as  Dr.  Coindet  and  others  have  now 
fully  proved,  depends  upon  the  iodine  in  its  com- 
position. 

The  efficacy  of  burnt  sponge  was  thought  to 
be  greatest  when  exhibited  in  the  form  of  a lo- 
zenge, composed  of  ten  grains  of  this  substance, 
ten  of  burnt  cork,  and  the  same  quantity  of  pu- 
mice stone.  These  powders  were  made  into  the 
proper  form  with  a little  syrup,  and  the  lozenge 
was  then  put  under  the  tongue  and  allowed  to 
dissolve.  To  the  latter  circumstance  much  im- 
portance was  attached.  Some  practitioners  gave 
a scruple  of  burnt  sponge  alone,  thrice  every  day; 
while  others  added  a grain  of  calomel  to  each 
dose.  A purge  of  calomel  was  ordered  about  once 
a week,  or  fortnight,  as  long  as  the  patient  per- 
severed in  the  use  of  the  calcined  sponge ; but, 
when  mercury  was  combined  with  each  dose  of 
this  medicine,  no  occasional  purgative  was  deemed 
requisite. 

External  means  may  very  materially  assist  the 
above  internal  remedies.  Frequently  rubbing  the 
swelling  with  a dry  towel,  bathing  the  part  with 
cold  water  ; rubbing  the  tumour  two  or  three  times 
a day  with  the  liq.  ammon.  acet.  or  the  camphor 
liniment,  are  the  best  steps  of  this  kind  which 
the  surgeon  can  take. 

“ In  the  treatment  of  bronchocele,”  says  Mr. 
A.  Burns,  ‘‘repeated  topical  detraction  of  bloo«. 
from  the  tumour  is  highly  beneficial . Electricity 
also  has  sometimes  a marked  effect ; but,  there 
is  no  remedy  which  I would  more  strongly  advise 
than  regular  and  long-continued  friction  over  the 
tumour.  By  perseverance  in  this  plan,  a broncho- 
cele, treated  in  London,  was  materially  reduced 
in  the  course  of  six  weeks.  Its  good  effects  I have 
likewise  witnessed  myself ; and  it  is  a remedy 
highly  recommended  by  Girard,  in  his  ‘ Trade 
des  Loupes.’  It  has  also  been  much  used  in 
scrofulous  tumours  by  Mr.  Grosvenor  of  Oxford, 
and  by  Mr.  Russell,  of  Edinburgh.”  ( Surgical 
Anatomy  of  the  Head  and  Neck,  p.204.)  Mr. 
A.  Burns  recommends  the  friction  to  be  made  with 
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flannel,  covered  with  hair-powder,  and  the  part 
to  be  rubbed,  at  least,  three  times  a day,  for 
twenty  minutes. 

In  two  cases  of  bronchocele,  related  by  Dr. 
Clarke,  the  patients  were  cured,  by  “ the  steady 
use  of  the  compound  plaster  of  ammoniac  and 
mercury,  conjoined  with  the  internal  exhibition  of 
burnt  sponge,  and  occasional  purgatives.”  (See 
Edin.  Med.  and  Surgical  Journal,  vol.  iv. 

p.  280.) 

We  learn  from  Professor  Odier,  that,  in  Ge- 
neva, bronchocele  used  to  be  cured  by  burnt 
sponge,  exhibited  in  powder,  or  infused  in  wine, 
and  combined  with  purgatives,  to  prevent  the 
cramps  of  the  stomach  which  sometimes  accom- 
pany the  disappearance  of  the  swelling.  Mu- 
riate of  barytes  has  likewise  been  recommended. 
(See  Manuel  de  Mtdecine  Pratique .) 

Mr.  Wilmer,  credulously  imputing  great  in- 
fluence to  the  changes  of  the  moon,  used  to  begin 
with  an  emetic,  the  day  after  the  full  moon,  and 
to  give  a purge  on  the  ensuing  day.  The  night  fol- 
lowing, and  seven  nights  successively,  he  directed 
the  above-mentioned  lozenge  to  be  put  under  the 
tongue  at  bed-time,  and  administered  every  noon 
a bitter  stomachic  powder.  On  the  eighth  day,  the 
purge  was  repeated,  and,  in  the  wane  of  the  suc- 
ceeding moon,  the  whole  process  except  the  emetic 
was  renewed.  ( Cases  in  Surgery , A ppendix.)  This, 
which  is  often  called  the  Coventry  plan  of  treat- 
ment, is  said  to  be  greatly  assisted,  by  rubbing 
the  tumour  with  an  ointment  containing  tartar 
emetic. 

Prosser  succeeded  with  his  medicines,  though 
the  patient  was  nearly  twenty-five  years  old,  and 
the  swelling  had  existed  more  than  twelve  years. 
It  is  said  that  no  instance  of  cure  has  been  known 
after  the  patient  was  twenty-five.  Prosser  orders 
one  of  the  following  powders  to  be  taken  early  in 
the  morning,  an  hour  or  two  after  breakfast,  and 
at  five  or  six  o’clock  in  the  evening,  every  day, 
for  a fortnight,  or  three  weeks.  The  powder  may 
be  taken  in  a little  syrup,  or  sugar  and  water  : 
R Cinnab.  opt,  levigat.  milleped.  ppt.  et  pulv. 
a a gr.  xv.  Spong.  calcin.  3.  M. 

These  powders  should  be  taken  for  two  or  three 
weeks,  and  then  left  off  for  a week  or  nine  days, 
before  a repetition.  At  bed-time  every  night, 
during  the  second  course  of  the  powders,  some 
purgative  pills,  composed  of  mercury,  the  ex- 
tractum  colocynthid.  comp,  and  rhubarb,  are  to 
be  administered  5 and,  in  general  it  will  be  pro- 
per to  purge  the  patient  with  manna,  or  salts,  be- 
fore beginning  with  the  powders.  Prosser  errone- 
ously puts  no  faith  in  external  applications. 

Some  have  recommended  giving  two  scruples 
of  calcined  egg-shells,  every  morning,  in  a glass 
of  red  wine ; half  a drachm  of  the  sulphuret  of 
potash  every  day,  dissolved  in  water ; or  ten,  or 
fifteen  drops  of  the  tinct.  digit,  twice  a day,  the 
dose  being  gradually  increased.  Muriated  ba- 
rytes, cicuta,  and  belladonna,  have  also  been 
exhibited.  Postiglione  commends  the  muriate  of 
lime  as  a medicine  possessing  great  efficacy.  The 
remedy  is  made  into  a bolus  with  honey,  to  which 
is  sometimes  added  burnt  sponge  with  cinnamon 
in  powder.  He  employs  also  frictions  with  flan- 
nel, liniments,  and  sometimes  purges  with  calo- 
mel. The  bolus  is  placed  under  the  tongue,  and 
allowed  to  dissolve  there.  (P.  59.  &c.) 

Sir  J . Wylie,  physician  to  the  Emperor  of  Rus- 


sia, prescribes  three  grains  of  the  submuriate  of 
mercury,  three  of  the  ammoniacal  muriate  of 
iron,  four  of  burnt  sponge,  and  ten  of  the  bark  of 
laurus  cassia,  divided  into  twelve  doses,  one  of 
which  is  given  twice  a week,  with  a gentle  ano- 
dyne at  night.  He  also  directs  twenty-four  lo- 
zenges to  be  made,  by  triturating  an  ounce  of 
burnt  sponge,  with  an  equal  quantity  of  the  pow- 
der of  gum  arabic,  and  fifteen  grains  of  cinnamon, 
first  blended  with  a sufficient  quantity  of  the 
syrup  of  orange-peel.  One  of  these  lozenges  is 
put  under  the  tongue  daily,  and  allowed  to  dis- 
solve there.  Lastly,  to  the  tumour  itself,  he  applies 
a plaster,  composed  of  half  an  ounce  of  litharge, 
a drachm  of  the  submuriate  of  mercury,  and  ten 
grains  of  antim.  tartariz.  (Alibert,  Nosol.  Nat.  t.  i. 
p.  474.) 

The  virtues  of  burnt  sponge,  in  the  cure  of  cer- 
tain forms  of  bronchocele,  are  now  ascertained  to 
be  owing  to  the  iodine  which  it  contains.  Iodine 
was  discovered  in  1813  by  Courtois,  manufacturer 
of  saltpetre  at  Paris  ; but  six  years  elapsed  before 
it  was  tried  as  a medicine.  From  the  first  me- 
moir of  Dr.  Coindet,  addressed  in  1820  to  the 
Helvetian  Society  of  Natural  Sciences,  it  appears, 
that,  as  he  was  searching  for  a formula  in  the 
work  of  Cadet  de  Gassicourt,  he  found,  that: 
Russell  had  recommended  the  ashes  of  the  fucus 
vesiculosus,  or  bladder  wrack,  under  the  name  of 
FEthiops  vegetabilis,  for  the  cure  of  bronchocele  3 
and  he  was  led  from  analogy,  between  this  sub- 
stance and  burnt  sponge,  so  long  celebrated  for 
its  efficacy  in  the  treatment  of  bronchocele,  to  sus- 
pect that  iodine  was  the  active  principle  of  both. 
“ The  great  and  unequalled  success  which  resulted 
from  its  use  in  the  treatment  of  bronchocele,  at 
once  indicated  the  power  of  iodine  as  a therapeutic 
agent,  and  encouraged  Dr.  Coindet  to  pursue  his 
researches  in  rendering  it  an  efficient  article  of  the 
materia  medica ; and  about  the  close  of  the  same 
year,  when  Dr.  Coindet  had  employed  iodine  in 
treating  goitre  for  six  months  at  least,  his  conjec- 
ture was  confirmed  by  the  discovery  which  Dr.Fyfe 
of  Edinburgh  made,  that  this  substance  was  actu- 
ally contained  in  the  ashes  of  the  burnt  sponge,  &c. 

“ It  has  been  generally  understood  among  the 
profession,  that  the  happy  conjecture,  which  in- 
troduced iodine  into  medical  treatment,  originated 
with  Dr.  Coindet,  of  Geneva ; yet,  we  find  that 
his  claim  to  this  honour  is  disputed  by  one  of  his 
countrymen,  Dr.  J.  C.  Straub,  of  Hofwyl,  in  the 
Canton  of  Berne. 

“ Dr.  Straub,  whose  communication  is  found 
in  Professor  Meisner’s  Physical  Intelligence  of 
the  General  Helvetian  Society  for  1 820,  states, 
that,  before  the  discovery  of  iodine,  attempts  had 
been  made  to  compound  a substitute  for  burnt 
sponge,  but  without  success  ; and  that  this  failure, 
and  his  observation  of  the  similarity  of  smell  be- 
tween iodine,  burnt  sponge,  and  other  marine 
productions,  led  him  to  suspect  the  existence  of 
iodine,  or  its  salts,  in  these  substances,  and  that 
its  absence  in  the  artificial  compounds  was  the 
cause  of  failure  in  these  experiments.  This  con- 
jecture, which  appears  to  have  been  made  pre- 
viously to  1819,  led  Dr.  Straub  to  examine  the 
real  burnt  sponge;  and  he  informs  us,  that,  though 
his  time  did  not  permit  him  to  ascertain  exact 
quantities,  yet  he  obtained  from  1^  oz.  of  burnt 
sponge,  as  much  iodine  as  to  render  his  conjecture 
probable,  and  to  be  astonished  that  the  ingre- 
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dient  should  have  escaped  notice.  He  was  there- 
fore at  once  induced  to  think  of  its  use  in  medicine ; 
and  in  the  same  paper,  from  which  we  obtain 
these  facts,  impressed  with  the  poisonous  quality 
ascribed  by  Orfila  to  iodine,  he  recommended, 
first  the  trial  of  its  salts,  especially  the  hydriodates 
of  soda  and  lime,  and  then  that  of  the  substance 
itself. 

“The  communication  of  Dr. Straub  is  dated 
Dec.  1819,  and  was  actually  published  in  Pro- 
fessor Meisner’s  periodical  work  in  February, 
1820  ; five  months,  at  least,  before  the  first  memoir 
of  Dr.  Coindet  was  communicated  to  the  Helve- 
tian society  of  Natural  Sciences  at  Geneva.  It 
is  unnecessary  to  have  recourse  to  any  supposition 
of  injustice  done  to  Dr.  Straub  ; much  less  would 
it  be  right  to  deprive  Dr.  Coindet  of  the  merit  of 
originality  in  substituting  the  direct  and  certain 
action  of  iodine  for  the  irregular,  and  sometimes 
inert,  qualities  of  burnt  sponge  in  the  treatment 
of  goitre.  Coincidence  of  this  kind  is  not  uncom- 
mon in  science  : in  the  present  instance,  the  inge- 
nuity of  Dr.  Straub  does  not  diminish  the  merit 
of  Dr.  Coindet.”  (See  Edin.  Med.  and  Surg. 
Journal,  No.  80.  p.210,  &c.) 

That  iodine  is  a medicine  of  considerable  effi- 
cacy in  bronchocele,  not  a doubt  can  be  enter- 
tained, after  the  many  cases  now  recorded  in  proof 
of  the  fact ; and  that  it  is  useful  in  some  other 
chronic  tumours,  especially  those  of  a scrofulous 
nature,  has  now  been  fully  proved.  In  broncho- 
cele, friction  with  the  ointment  on  the  swelling 
may  often  be  advantageously  conjoined  with  the 
use  of  one  of  the  preparations  for  internal  exhi- 
bition. 

In  the  Archives  Generates  de  Medecine  for  July, 
1823,  Dr.  Coster  mentions  the  opportunity  which 
he  had  had  of  remaining  eight  months  at  Geneva 
with  Dr.  Coindet,  and  of  observing  correctly  the 
good  effects  of  iodine  in  enlargements  of  the  thy- 
roid gland,  and  in  scrofulous  tumours.  Dr.  Coin- 
det first  of  all  employed  this  medicine  under  the 
form  of  alcoholic  tincture,  and  obtained  very  sur- 
prising effects  from  its  administration  in  goitre. 
He  next  tried  friction  on  the  tumour  itself,  with  an 
ointment,  composed  of  the  hydriodate  of  potass 
and  lard  ; and  the  success  of  this  practice  was  so 
great,  that  of  nearly  one  hundred  individuals  af- 
fected with  goitre,  whose  cases  Dr.  Coster  col- 
lected, more  than  two-thirds  were  completely 
cured  by  it.  Soon  after  these  successful  results, 
iodine  was  employed,  sometimes  internally,  and 
sometimes  in  the  form  of  friction,  in  scrofula. 
“ I shall  not  affirm  (says  Dr.  Coster)  that  success 
was  as  uniform  in  the  latter,  as  in  the  former  dis- 
ease ; but  it  is  certain,  that  scrofulous  tumours 
yield  sooner  to  the  action  of  iodine  than  to  that  of 
any  other  remedy  at  present  known  : when  the 
tumours,  whether  of  the  thyroid  gland,  or  of  the 
lympathic  glands,  are  hard  and  renitent,  experi- 
ence proves  that  the  effects  of  iodine  are  much 
more  prompt,  when  the  frictions  are  preceded  by 
the  application  of  leeches,  and  a low  regimen. 
Notwithstanding  these  precautions,  however,  the 
tumour  sometimes  continues  stationary.”  In  such 
a case,  Dr.  Coster  put  the  tumour  twice  a day,  for 
ten  or  twelve  minutes,  under  the  influence  of  the 
positive  pole  of  the  voltaic  pile,  taking  care  to 
change  sides  each  time  of  using  it : so  that,  in  the 
morning,  he  made  use  of  friction  with  iodine  on 
the  right  side,  and  the  action  of  the  pile  on  the 
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left;  and,  in  the  evening,  applied  the  friction  to 
the  left  side,  and  the  galvanism  to  the  right.  In 
twenty  days,  not  the  least  trace  of  the  bronchocele 
was  left.  It  is  stated,  that,  in  this  instance,  the 
voltaic  pile,  unassisted  with  the  frictions  of  iodine 
was  as  ineffectual  as  the  friction  by  itself  had  been. 
By  the  internal  and  external  use  of  iodine,  I once 
dispersed  a bronchocele,  which  had  formed  in  the 
neck  of  a young  lady,  aged  about  12,  who  was 
brought  to  my  house  by  my  neighbour,  Mr.  Blair. 
The  disease  began  to  diminish  in  less  than  a week 
from  the  commencement  of  the  treatment,  and  in 
six  weeks  the  cure  was  complete.  Since  this,  I 
have  treated  several  other  cases  with  an  equally 
favourable  result.  An  interesting  case,  in  which 
a similar  plan  was  attended  with  success,  is 
recorded  by  Dr.  Roots.  (See  Med.  Chir.  Trans. 
vol.xii.  p.310.)  Another  instance  of  its  de- 
cided efficacy  is  reported  by  Dr.  Barlow,  of 
Bath  (see  Edin.  Med.  Journ.  No.  79.  p.  337.)  ; 
but,  whoever  wishes  to  have  a large  and  convinc- 
ing body  of  evidence  on  this  point,  should  consult 
the  cases  and  observations  published  by  Dr.  Man- 
son,  of  Nottingham,  where  bronchocele  is  said  to 
be  endemic.  He  gives  the  results  of  one  hundred 
and  twenty  cases  of  bronchocele  in  which  he 
administered  iodine.  Fifteen  were  in  males,  and 
one  hundred  and  five  in  females.  When  the 
disease  was  complicated  with  diseased  lympathic 
glands,  the  thyroid  gland  first  yielded,  and  then 
the  others.  In  the  fourth  case,  a scrofulous  swell- 
ing of  the  foot  yielded  during  the  use  of  iodine. 
Of  the  hundred  and  twenty  cases  referred  to, 
eighty-seven  were  cured,  ten  much  relieved,  and 
only  two  or  three  discharged  without  relief.  (See 
Manson  or  Medical  Researche  on  the  Effects  of 
Iodine  in  Bronchocele,  Paralysis,  Chorea,  Scrofula, 
Fistula  Lacrymalis,  Deafness,  Dysphagia,  White 
Swellings,  and  Distortions  of  the  Spine,  Lond. 
1825.)  Some  further  notice  of  this  gentleman’s 
practice,  as  well  as  of  the  results  of  Mr.  Buchanan’s 
experience,  will  be  taken  in  the  articles.  Ear, 
Iodine,  Joints,  Scrofula,  Vertebr/e,  &c. 
For  the  preparations  and  doses  of  Iodine,  see 
Iodine. 

In  South  America  a remedy  for  bronchocele, 
called  aceyte  de  sal,  was  found,  by  M.  Roulin,  to 
contain  a proportion  of  iodine.  (See  Magendie, 
Journ.  de  Physiologie,  t.  v p.273.)  The  same 
gentleman  has  also  proposed  the  trial  of  chlorine, 
or  the  free  hydro-chloric  acid. 

Notwithstanding  the  numerous  cures  of  bron- 
chocele, accomplished  by  means  of  iodine,  the 
plan  fails  in  many  instances  As  Dupuytren  ob- 
serves, the  disease  depends  on  different  causes. 
Sometimes  it  is  a simple  hypertrophy  ; sometimes 
a schirrous  degeneration  ; and,  on  other  occasions, 
it  is  composed  of  cysts,  filled  with  matter  of  dif- 
ferent kinds.  Iodine  cannot  answer  equally  for  so 
many  affections  of  diverse  character.  (Clinique 
Chir.  t.  iv.  p.467.)  According  to  Dr.  Sacchi, 
iodine  is  chiefly  useful  in  the  hypertrophic  and 
scrofulous  forms : less  so  in  the  lymphatic  ; and  per- 
fectly ineffectual  against  small  isolated  hard  goitres. 
The  best  mode  of  using  iodine  seems,  to  Dr.  Sac- 
chi, to  be  friction,  with  an  ointment  of  hydriodate 
of  potass,  continued  from  one  to  several  months. 

Petit,  Heister,  and  Schmucker  make  mention 
of  inveterate  bronchoceles,  which  gradually  sub- 
sided, in  consequence  of  suppuration.  Volpi 
states,  that  such  ulcerations  are  not  unfrequent. 
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He  has  published  two  facts  of  this  kind,  which 
occurred  after  a nervous  fever  ; and  he  records  a 
third  case,  where  the  swelling  inflamed  in  conse- 
quence of  a blow,  suppurated,  and  sloughed,  so  as 
entirely  to  disappear.  (See  Leveille,  Nouvelle 
Doctrine  Chir.  t.  iv.  p.  128.)  A similar  fact  is 
recorded  by  Zipp.  ( Siebold , Samml.  Chir.  Beoh. 
b.  ii.  p.  229.) 

The  disease,  in  its  inveterate  form,  has  also  been 
sometimes  removed  by  the  application  of  caustic  ; 
(Mesny  in  Journ.  Je  Medicine,  t.  xxiv.  p.  75.; 
Timms , Cas.  p.283.)  ; the  establishment  of  issues 
(Jeitteles,  Ohs.  Med.)  ; the  making  of  an  incision 
into  the  swelling,  or  the  introduction  of  a seton 
through  it.  (Fodere,  Essai  sur  le  Goitre  et  le  Cre- 
tinage,  p.  75.;  Klein,  in  v.  Siebold,  Sammlung 
Chir.  Beohacht,  b.  ii.  p.  11.;  Flajani,  Collezione 
d'  Osservazioni  di  Chirurgia,  t. iii.  p.283.) 

Bronchoceles  have  sometimes  been  removed  by 
the  part  having  been  accidentally  or  purposely 
burnt  to  a considerable  depth.  (Motte,  in  Blegny, 
Zodiac,  ann.  2.  Febr.  Obs.  11.;  Severinus  de  Effi- 
caci  Medicina,  p.  220.)  The  disappearance  of 
bronchoceles  has  also  been  known  to  follow  a 
wound.  ( Schmidmuller  uber  die  Ausfiihrungsgdnge 
der  Schilddruse,  p.  37,  Landshut,  1805.)  A. 
Burns  sometimes  employed  blisters,  and  found 
them  useful.  ( Surgical  Anatomy  of  the  Head  and 
Neck,  p.  204.)  With  respect  to  caustic,  which  is 
spoken  of  by  Celsus  (lib.  7.  cap.  13.),  Flajani 
states  that  its  operation  is  tedious  and  painful,  and 
attended  with  danger  ; and  what  he  says  about  the 
practice  of  an  incision  is  not  more  encouraging. 
When  the  disease  contains  a cyst,  lie  prefers 
making  an  opening  with  a trocar,  though  he  con- 
fesses that  this  plan  is  apt  to  be  followed  by  a re- 
lapse, when  the  cyst  is  very  thick  and  hard  ; in 
which  circumstance  it  will  be  necessary  to  have 
recourse  either  to  an  incision,  or  the  seton,  for  the 
purpose  of  exciting  suppuration.  Should  the  dis- 
ease, however,  be  merely  composed  of  one  cyst  of 
moderate  size,  Flajani  recommends  its  entire  re- 
moval. “ Of  all  these  methods  (says  he),  pro- 
posed for  the  extirpation  of  bronchoceles,  the  seton 
is  the  least  dangerous,  and  by  means  of  it  a radical 
cure  may  be  generally  effected  without  any  severe 
symptoms,  as  I have  found  by  experience  in  many 
cases.  On  the  contrary, I have  been  an  eye-witness 
of  the  fatal  consequences  induced  by  the  other 
plans.  I was  called  to  assist  a gentleman,  about 
forty  years  of  age,  brought  to  death’s  door  by  a 
bleeding,  which  arose  from  the  application  of 
caustic  to  the  fore  part  of  the  neck.  As  tourniquets, 
bandages,  &c.  proved  quite  ineffectual,  it  was 
indispensable  to  make  pressure  on  the  part  with 
the  finger  of  an  assistant,  for  twenty-four  hours, 
ere  the  hemorrhage  could  be  stopped  ; a copious 
suppuration  ensued ; and  it  was  three  months 
before  the  parts  were  healed.  I was  likewise 
present  (says  he)  at  the  opening  of  a similar, 
but  larger  swelling  in  the  same  situation,  the  dis- 
ease having  afflicted  an  elderly  respectable  patient 
for  several  years.  The  incision  caused  the  evacu- 
ation of  a small  quantity  of  serum,  contained  in 
the  cellular  membrane,  but  the  following  day  the 
tumour  inflamed,  the  difficulty  of  respiration  in- 
creased, and  for  some  days  the  patient  was  in 
great  danger.  At  length,  suppuration  was  esta- 
blished, followed  by  a destruction  of  a great  deal 
of  the  cellular  membrane,  and  several  sinuses, 
and,  in  five  months,  the  patient  lost  his  life.  On 


examination  of  the  body,  the  lungs  were  found  tu- 
berculated,  an  effect  of  the  impediment  to  the  cir- 
culation of  the  blood  through  the  smaller  vessels 
of  those  organs.”  ( Flajani , Collezione  d’  Osserv. 
t.  iii.  p.283.  8vo.  Roma,  1802.) 

The  first  proposer  of  the  employment  of  setons 
for  the  cure  of  diseases  of  the  thyroid  gland,  is 
perhaps  not  exactly  known  ; but,  it  is  certain,  that 
the  method  has  been  known,  and  occasionally 
practised,  ever  since  the  middle  of  the  last  century. 
“ Dr.  Monro,  senior  (as  a well-informed  writer 
has  observed),  mentions  in  his  lectures,  that  he  has 
seen  a dropsy  in  the  centre  of  the  gland,  compli- 
cated with  bronchocele,  cured  by  a seton,  although 
the  glandular  swelling  still  continued.”  (A.  Burns 
on  the  Surgical  Anatomy  of  the  Head  and  Neck, 
p.  191.)  This  statement  is  given  on  the  authority 
of  some  MS.  notes  taken  by  Dr.  Brown  from  Dr. 
Monro’s  lectures.  According  to  Girard,  many 
cases  in  his  time  had  been  communicated  to  the 
Royal  Academy  of  Surgery,  at  Paris,  in  which 
the  disease  was  got  rid  of  either  by  means  of 
a seton,  drawn  through  the  swelling,  or  the  appli- 
cation of  an  issue.  ( Lupiologie , &c.  8vo.  Paris, 
1775.  (The  occasional  success  of  setons  was  also 
adverted  to  by  Richter,  in  the  year  1788.  ( Bib - 
liothek,  b.ix.  p.478.)  And  the  plan  is  spoken  of 
in  another  work,  published  in  1790,  as  being  eli- 
gible, where  the  disease  is  conjoined  with  a cyst. 
(Encyclopedic  Method.  Partie  Chir.  t.  i.  p.231.) 
The  practice  was  particularly  noticed  by  Fodere, 
in  his  valuable  treatise  on  bronchocele ; and  Ali- 
bert  mentions  the  seton  as  being  used  at  the  IIos- 
pital  St.  Louis.  (Nosol.  Nat.  t.  i.  p.  466.  fob  Paris, 
1817.) 

In  November, ‘1817,  Dr.  Quadri,  of  Naples, 
tried  this  practice,  which  he  erroneously  supposed 
to  be  quite  new.  “ By  means  of  a trocar-pointed 
needle,  six  and  a half  inches  long,  I passed  (says 
he)  a seton  from  above  downwards  through  the 
gland,  at  the  depth  of  about  four  lines  from  its 
surface.  Suppuration  took  place  in  forty-eight 
hours.  On  the  18th  of  November,  the  seton  es- 
caped, when  the  matter  was  squeezed  out,  and  the 
irritation,  occasioned  by  replacing  it,  produced 
aii  abscess  on  the  right  side  of  the  neck,  which 
was  opened  on  the  23d,  when  it  was  found  that 
the  suppuration  had  affected  the  destruction  of 
nearly  the  whole  gland.”  The  woman,  who  was 
thirty-six  years  of  age,  was  seen  by  Dr.  Somerville, 
in  April,  1818,  with  the  circumference  of  her 
neck  lessened,  from  sixteen  to  thirteen  inches 
French  measure.  In  another  case,  referred  to, 
a seton  was  passed  through  each  side  of  the  thy- 
roid gland,  and  the  result  was  the  removal  of  the 
tumour  on  the  side,  where  the  seton  had  been  main- 
tained long  enough  ; but,  on  the  opposite  side,  the 
seton  being  withdrawn  too  early,  the  matter,  col- 
lected in  the  sac,  and  at  the  end  of  four  months, 
a sinus  and  discharge  still  continued,  the  patient 
refusing  to  have  a counter  opening  practised. 
When  the  seton  does  not  prove  stimulating  enough, 
Dr.  Quadri  sometimes  enlarges  it,  or  attaches  to  it 
escharotic,  or  irritating  substances.  He  also  fre- 
quently uses  two  setons.  In  one  example,  in  en- 
deavouring to  perforate  the  gland  rather  deeply. 
Dr.  Quadri  appears  to  have  injured  the  larger 
branches  of  the  thyroid  arteries,  as  more  than  an 
ounce  of  blood  was  discharged,  and  the  tumour 
swelled,  as  if  injected  with  blood.  The  bleeding, 
however,  ceased  spontaneously.  He  states,  that 
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the  seton  has  been  passed  through  the  tumour  not 
less  than  sixteen  times,  the  direction  being  varied 
in  every  instance,  without  untoward  accident; 
and  he  is  confident,  that,  unless  the  needle  be 
pushed  deep  enough  almost  to  touch  the  thyroid 
cartilage,  the  trunks  of  the  thyroid  arteries  will 
not  be  exposed  to  injury,  while  the  branches,  in 
the  track  of  the  needle,  will  not  cause  any  danger. 
He  insists  also  upon  the  propriety  of  retaining  the 
seton  in  the  tumour  a considerable  time  ; and  ob- 
serves, that  it  remains  to  be  ascertained  whether 
this  practice  will  answer  in  every  description  of 
bronchocele.  For  these  and  several  other  cases 
and  particulars,  the  profession  is  indebted  to  Dr. 
Somerville.  (See  Med.  Chir.  Trans,  vol.  x.  p.  16 
&c.) 

Mr.  Gunning  applied  a seton  in  a case  of  bron- 
chocele in  St.  George’s  Hospital ; but,  in  this  in- 
stance, the  irritation  brought  on  sloughing,  and 
the  patient  after  a time  died.  The  particulars  of 
this  case,  and  of  three  successful  examples  of  the 
practice  in  England,  have  been  lately  recorded. 
One  of  the  successful  cases  was  treated  by  my 
friend,  Mr.  James,  of  Exeter,  another  by  Mr.  A. 
C.  Hutchinson,  who  has  taken  the  trouble  to  col- 
lect the  history  of  them,  and  the  third,  by  Dr. 
A.  T.  Thomson.  (S ee  Med.  Chir.  Trans,  vol.  xi. 
p.  235.)  Percy  and  Dupuytren  also  employed 
setons  in  bronchocele  with  success.  The  plan, 
however,  is  sometimes  inefficient,  as  is  proved  by 
two  cases  under  Dr.  Kennedy,  of  Glasgow.  (See 
London  Medical  Repository , No.  99.  Feb.  1822.) 
The  exact  nature  of  cases  relieved  by  this  prac- 
tice, and  their  difference  from  other  examples, 
which  are  benefitted  by  treatment  of  a different 
kind,  are  still  desiderata  in  surgery. 

When  a seton  was  passed  through  the  thyroid 
gland,  Dupuytren  always  noticed  a copious  dis- 
charge of  venous  blood ; but,  he  found  it  soon  stop, 
on  desiring  the  patient  to  make  full  inspirations, 
and  applying  cold  water,  and  moderate  pressure. 
(See  Clinique  Chir.  t.  iv.  p.  470.)  Dupuytren 
would  not  have  the  seton  looked  upon  as  capable 
of  curing  every  bronchocele.  Of  course,  it  will 
produce  no  favourable  change  in  the  scirrhous  de- 
generation of  the  thyroid  gland ; but,  in  cases  of 
hypertrophy,  cysts,  and  hydatids,  where  iodine  and 
other  specifics  frequently  fail,  the  disease  will ' be 
more  likely  to  yield  to  the  seton.  (Ib.  p.  471.) 

The  diseased  thyroid  gland  has  been  successfully 
extirpated  ; but  the  operation  is  one  of  so  much 
danger,  that  it  ought  never  to  be  attempted,  ex- 
cept under  the  most  pressing  circumstances.  The 
many  large  arteries  naturally  distributed  to  the 
gland  itself  ; their  still  greater  size  in  bronchocele, 
and  the  vicinity  of  the  carotid  arteries,  and  im- 
portant nerves,  render  the  undertaking  a thing  of 
no  common  difficulty. 

Mr.  Gooch  relates  two  cases,  which  do  not 
encourage  practitioners  to  have  recourse  to  the 
excision  of  enlarged  thyroid  glands.  In  one,  so 
copious  an  hemorrhage  took  place,  that  the  sur- 
geon, though  equally  bold  and  experienced,  was 
obliged  to  stop  in  the  middle  of  the  operation. 
No  means  availed  in  entirely  suppressing  the 
bleeding,  and  the  patient  died  in  a few  days.  In 
the  other,  the  same  event  nearly  took  place,  the 
patient’s  life  being  saved  only  by  compressing  the 
wounded  vessels  with  the  hand,  day  and  night, 
for  a whole  week,  by  persons  who  relieved  each 
other  in  turn.  This  was  found  the  only  way  of 
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stopping  the  hemorrhage,  after  many  fruitless  at- 
tempts to  tie  the  vessels. 

Hemorrhage  is  not  the  only  risk  : Dupuytren 
removed  a large  bronchocele  that  caused  danger- 
ous pressure  upon  the  trachea  ; the  whole  gland 
was  taken  away,  and  the  four  thyroid  arteries  and 
many  veins  secured.  Only  a few  spoonfuls  of 
blood  were  lost.  The  woman,  however,  died 'soon 
•after  the  operation,  with  pale  face,  hurried  respir- 
ation, cold  skin,  sickness,  & c.  denoting  injury  of 
some  important  nerves. 

I do  not  mention  these  facts  to  deter  surgeons 
from  the  operation  altogether,  because  it  is  proved 
by  modern  experience,  and  especially  by  six  cases 
in  which  Dr.  Hedenus,  of  Dresden,  has  success- 
fully removed  the  thyroid  gland,  that  not  only  it 
is  occasionally  a necessary  proceeding,  but  one 
that  may  be  well  accomplished  by  a skilful  oper- 
ator, as  will  be  particularly  explained  in  a future 
article.  (See  Thyroid  Gland.)  When  broncho - 
celes  by  their  pressure  dangerously  obstruct  respir- 
ation, deglutition,  and  the  return  of  blood  from 
the  head  ; and  when  the  disease  resists  the  efficacy 
of  iodine,  a seton,  blisters,  and  every  other  plan 
of  treatment  found  deserving  of  trial , what  can 
be  done  with  the  view  of  saving  the  patient  but  the 
bold  operation  of  cutting  away  the  swelling,  or 
that  of  exposing  and  tying  one  or  both  of  the  up- 
per thyroid  arteries  ? 

When  the  quantity  of  blood  flowing  into  a tu- 
mour is  suddenly,  and  greatly,  lessened,  the  size 
of  the  swelling  commonly  soon  undergoes  a con- 
siderable diminution.  The  experiment  was  once 
made  by  Sir  W.  Blizard : he  tied  the  arteries  of 
an  enlarged  thyroid  gland,  and  in  a week  the 
tumour  was  reduced  one-third  in  its  size.  The 
ligatures  then  sloughed  off,  repeated  bleeding 
took  place  from  the  arteries,  and,  by  the  extension 
of  hospital  gangrene,  the  carotid  itself  was  ex- 
posed. The  patient  died  ; yet,  as  Air.  A.  Burns 
observes,  this  does  not  militate  against  a repe- 
tition of  the  experiment ; as  the  same  thing  might 
have  happened  from  merely  opening  a vein,  and, 
in  the  confined  air  of  an  hospital,  has  actually 
happened.  ( Surgical  Anatomy  of  the  Head  and 
Neck , p.  202.) 

In  fact,  the  rationality  of  the  experiment  pre- 
vented surgeons  from  being  intimidated  by  the 
failure  in  question  ; and,  with  that  laudable  spirit 
for  the  improvement  of  operative  sui’gery  every 
where  diffusing  itself  through  the  profession,  other 
gentlemen  were  soon  found  who  had  judgment 
enough  to  make  further  trials  of  the  practice.  In 
a young  man,  twenty-four  years  of  age,  whose 
breathing  was  much  impeded  by  a bronchocele, 
and  whose  upper  thyroid  arteries  were  very  large 
and  affected  with  strong  pulsations,  Walther  of 
Landshut  tied  the  left  of  these  vessels,  the  left 
side  of  the  gland  being  the  largest.  The  opera- 
tion was  done  on  the  3d  of  June,  1814.  An  in- 
cision, an  inch  and  a half  in  length,  was  made  in 
the  direction  of  the  inner  edge  of  the  sterno- 
cleido-mastoid  muscle,  where  the  throbbing  of  the 
artery  was  quite  distinct.  By  a second  stroke  of 
the  knife,  the  platysma-myoides  was  divided  in  the 
same  direction,  and  to  an  equal  extent.  The 
vessel  was  then  exposed  by  a cautious  dissection, 
and  separated  from  the  surrounding  parts,  and 
one  arterial  branch,  which  was  divided,  was  im- 
mediately secured.  A ligature,  composed  of 
three  silk  threads,  was  then  conveyed  with  an 


288  BRO 

aneurism-needle  under  the  left  thyroid  artery, 
and  tied  with  two  simple  knots.  The  wound  was 
then  closed  with  adhesive  plaster,  and  the  ends 
of  the  ligatures  brought  out  at  the  angles.  The 
ligature  on  the  large  artery  came  away  on  the 
12th  day  ; and,  without  any  febrile  symptoms  or 
other  bad  consequences,  the  wound  was  perfectly 
healed  on  the  23d  day.  As  early  as  the  third  day 
after  the  application  of  the  ligature,  the  left  part 
of  the  tumour  began  to  be  less  tense,  and  the 
throbbing  feel  in  it  soon  ceased.  By  degrees,  it 
dwindled  away,  becoming,  as  it  lessened,  harder, 
and,  as  it  were,  cartilaginous.  In  a fortnight,  the 
left  half  of  the  swelling  was  one-third  smaller  than 
before  the  operation ; and,  at  length,  only  one- 
third  of  it  remained,  while  the  right  side  also  was 
somewhat  smaller.  On  the  17th  of  June,  Wal- 
ther  took  up  the  right  superior  thyroideal  artery, 
which  was  more  difficult  to  get  at,  as  it  lay  more 
deeply,  and  was  much  concealed  under  the  en- 
larged gland,  which  had  pushed  it  out  of  its  na- 
tural situation.  The  operation  lasted  three-quar- 
ters of  an  hour  ; and  several  large  and  small 
arteries  which  were  cut  were  tied.  With  respect 
to  the  thyroid  artery  itself,  it  could  not  be  tied 
without  including  a part  of  the  gland  in  the  liga- 
ture. No  unfavourable  symptoms  followed  this 
second  operation ; the  ligatures  were  detached  in 
good  time,  and  the  wound  healed  up  very  well. 
The  right  portion  of  the  bronchocele  also  now 
diminished  ; but,  though  it  was  originally  smaller 
than  the  left,  it  did  not  dwindle  away  so  com- 
pletely as  the  latter.  The  remains  of  the  tumour, 
however,  two  years  afterwards,  produced  no  in- 
convenience, and  respiration  was  quite  easy.  (See 
Neue  Heilart  der  Kropfes,  von  Ph.  Fr.  von 
Walther,  p.  25,  &c.  8vo.  Sulzbafch.  1817.)  On 
the  29th  of  December,  1818,  Mr.  H.  Coates,  of 
Salisbury,  took  up  the  superior  thyroideal  artery 
for  the  cure  of  a bronchocele,  which,  in  a young 
woman,  aged  seventeen,  made  pressure  on  the 
trachea  and  oesophagus,  attended  with  a great  noise 
in  breathing.  The  superior  thyroideal  arteries 
were  in  this  instance  large,  and  pulsated  strongly. 
Mr.  Coates  cut  down  upon  the  left  of  these  ves- 
sels, separated  it  from  its  accompanying  nerve,  and 
passed  under  it  a small  round  ligature,  which  was 
drawn  moderately  tight,  and  tied.  I he  next  day, 
there  was  headach,  and  some  swelling  of  the 
neck  and  side  of  the  head,  with  increased  difficulty 
of  swallowing,  and  febrile  symptoms.  These 
complaints,  however,  were  relieved  by  bleeding 
and  antimonial  medicines.  1 he  ligature  came 
away  on  the  9th  day ; and,  on  the  14th,  the  wound 
was  completely  healed.  On  the  14th  of  February, 
the  breathing  being  much  improved,  and  the  tu- 
mour reduced  nearly  to  one-half  of  its  former  size, 
the  patient  was  well  enough  to  be  discharged  from 
the  infirmary.  (See  Med.  Chir.  Ivans,  vol.  x.  p. 
312.)  The  late  Mr.  Rose  once  mentioned  to  me 
a case,  in  which  a similar  operation,  done  by  Sir 
Benjamin  Brodie,  did  not  produce  any  material 
diminution  of  the  tumour. 

Two  successful  cases  of  ligature  of  the  superior 
thyroid  artery  are  recorded  by  Chelius.  (See 
J.  G.  Crosse  in  Provincial  Med.  Chir.  Trans. 
vol.  v.) 

Dr.  Parry  remarked  a frequent  coincidence 
either  as  cause  or  effect,  between  enlargement  of 
the  thyroid  gland,  and  cardiac  diseases.  ( Elements 
of  Pathology,  §c.  p.  181.)  And  another  mo- 


BRO 

dern  writer  mentions,  that  he  has  lately  seen 
three  cases  of  this  complication.  (Medico  Chir. 
Journ.  vol.  i.  p.  181.)  A case  is  detailed  by 
Flajani,  where  the  disease  was  accompanied  with 
extraordinary  palpitations  of  the  heart.  (See 
Colleuone  d’  Osservazioni,  fyc.  di  Chirurgia , t.  iii. 
p.  270.)  In  the  instance  here  referred  to,  there 
was  great  irregularity  of  the  pulse  ; and  the  oppres- 
sion of  the  breathing  was  such,  that  the  patient  was 
obliged  to  submit  to  venesection  at  least  every 
month,  whereby  he  was  rendered  quite  emaciated. 

Albucasis  gave  the  first  good  account  of  Bronchocele. 
Wilmer’ s Cases  and  Remarks  in  Surgery,  with  an  Ap- 
pendix on  the  Method  of  Curing  the  Bronchocele  in 
Coventry,  8vo.  Lond.  1779.  Prosser,  An  Account  and 
Method  of  Cure  of  Bronchocele,  or  Derby-neck,  8vo. 
Lond.  1769. ; also,  3rd  edit.  4to.  Lond.  1782.  Memoirs  of 
the  Med.  Society  of  London,  vol.  i.  Gooch's  Chirurgical 
Works,  vol.  ii.  p.  96.  ; vol.  iii.  p.  157.  Desault's  Parisian 
Chirurgical  Journal,  vol.  ii.  p.  292.  CEuvres  Chirurgi- 
cales  de  Desault,  par  Bichat,  t.  ii.  p.  298.  V.  Malacarne, 
Lettre  sur  l’Etat  de  Cretin:  (Frank.  Del.  Op.)  Edin. 
Med.  and  Surgical  Journal,  vol.  iv.  p.  279.  Odier's  Ma- 
nuel de  Medecine  Pratique,  8vo.  Geneve,  1811.  Dr. 
Reeves's  Paper  on  Cretinism,  in  Edin.  Med.  and  Surg. 
Journal,  vol.  v.  Traite  du  Goitre,  et  du  Cretinisme,  par 
F.  E.  Fodere,  8vo.  Paris,  an.  8.  Richter's  Anfangsgriinde 
der  Wundarzneykunst,  b.  iv.kap.  13.  von  Kropfe.  Sur- 
gical Anatomy  of  the  Head  and  Neck,  by  A.  Burns,  p. 
191,  &c.  Larrey,  Memoires  de  Chirurgie  Militaire,  tom. 
i.  p.  123. ; t.  iii.  p.  199,  &c.  J.  F.  Ackermann,  iieber  die 
Kretinen,  eine  besondere  Menschenabart  in  den  Alpen. 
8vo.  Gotha,  1790.  B.  S.  Barton,  A Memoir  concerning 
the  Disease  of  Goitre,  as  it  prevails  in  different  parts  of 
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of  Engravings,  & c.  fasc.  ii.  tab.  1. 

BRON CFIOTOM Y,  (from  (3fyX°s>  the  wind- 
pipe, and  TB/otvM,  to  cut.)  An  operation  by  which  an 
opening  is  made  into  the  trachea,  either  for  the 
purpose  of  making  a passage  for  the  air  into  and  out 
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of  the  lungs,  when  any  disease  prevents  the  patient 
from  breathing  through  the  mouth  and  nostrils,  or 
of  extracting  foreign  bodies,  which  have  accident- 
ally fallen  into  the  trachea  : or,  lastly,  in  order  to 
be  able  to  inflate  the  lungs  in  cases  of  suspended 
animation.  The  operation  is  also  named  tracheo- 
tomy. When  the  incision  is  made  in  the  larynx, 
the  operation  is  termed  laryngotomy „ (See  Laryn- 
gotomy  and  Tracheotomy.) 

BUBO,  (@ov£vv,  the  groin.)  A swelling  of  the 
lymphatic  glands,  particularly  of  those  in  the  groin, 
from  acute  or  chronic  inflammation,  with  or  with- 
out suppuration.  The  term  is  also  occasionally 
applied  to  a similar  swelling  of  the  absorbent  glands 
in  other  parts,  especially  the  axilla. 

The  disease  may  arise  from  the  mere  irritation  of 
a local  disorder,  from  the  absorption  of  some  irri- 
tating matter,  such  as  the  venereal  poison,  or  from 
constitutional  causes. 

Of  the  first  kind  of  bubo,  that  which  is  named 
the  sympathetic  is  an  instance.  Of  the  second,  the 
venereal  bubo  is  a remarkable  specimen.  (See 
Venereal  Disease.) 

The  pestilential  bubo,  which  is  a symptom  of 
the  plague,  and  scrofulous  swellings  of  the  inguinal 
and  axillary  glands,  may  be  regarded  as  examples 
of  buboes  from  constitutional  causes.  (See  Scro- 
fula.) 

The  inguinal  glands  often  become  affected  with 
simple  phlegmonous  inflammation,  in  consequence 
of  irritation  in  parts,  from  which  the  absorbent 
vessels,  passing  to  such  glands,  proceed.  These 
swellings  ought  to  be  carefully  discriminated  from 
others,  which  arise  from  the  absorption  of  venereal 
matter.  The  first  cases  are  simple  inflammations, 
and  only  demand  the  application  of  leeches,  cold 
evaporating  lotions,  and  the  exhibition  of  a few 
saline  purges ; but  the  latter  render  the  adminis- 
tration of  mercury,  or  other  remedies  for  syphilis, 
advisable. 

Sympathetic  is  the  epithet  usually  given  to  in- 
flammation of  glands  from  mere  irritation  ; and  we 
shall  adopt  it  without  entering  into  the  question  of 
its  propriety. 

The  sympathetic  bubo  is  mostly  occasioned  by 
the  irritation  of  a virulent  gonorrhoea.  The  pain, 
which  such  a swelling  gives,  is  trifling,  compared 
with  that  of  a true  venereal  bubo,  arising  from 
the  absorption  of  matter,  and  the  tumour  less  fre- 
quently suppurates.  However,  it  has  been  con- 
tended, that  the  glands  in  the  groin  do  sometimes 
swell  and  inflame  from  the  actual  absorption  of 
venereal  matter  from  the  urethra,  in  cases  of 
gonorrhoea,  and,  if  this  were  true,  the  swellings 
would  be  venereal;  but  the  doctrine  is  now  nearly 
exploded.  (Hunter  on  the  Venereal,  p.  57.) 

BUBONOCELE,  (from  /SouCwv,  the  groin,  and 
KnXti,  a tumour.)  A species  of  hernia,  in  which 
the  bowels  protrude  at  the  abdominal  ring.  The 
case  is  often  called  an  inguinal  hernia,  of  which 
there  are  varieties.  (See  Hernia.) 

BUN  YON.  An  inflammation  of  the  bursa 
mucosa,  at  the  inside  of  the  ball  of  the  great  toe. 
(See  Brodie’s  Pathological  and  Surgical  Obs.  on  the 
Joints,  p.  320.  ed.  3.)  The  adjacent  parts  become 
thickened  and  indurated  ; the  bones  of  the  joint 
enlarge,  and  in  process  of  time  suffer  a sort  of  sub- 
luxation ; the  bursa  being  thus  projected  more  and 
more  against  the  shoe,  is  kept  in  a state  of  con- 
tinual excitement.  Dropsical  effusion,  thickening 
of  the  membrane,  and  suppuration,  with  obstinate 
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sinuses,  may  ensue.  (See  Syjnes’s  Princ.  of  Surgery, 
p.  347.)  It  is  therefore  proper  to  employ,  in  the 
early  stage  of  the  inflammation,  leeches,  poultices, 
and  fomentations,  or  cold  applications,  and  in  par- 
ticular to  remove  pressure  from  the  swollen  part, 
the  foot  being  kept  perfectly  quiet,  and  not  in  a 
depending  position.  I suspect  that  the  sublux- 
ation, or  projection  of  the  bones  inwards  at  the 
joint  above  spoken  of,  is  frequently  antecedent  to 
the  bunyon,  and  a principal  cause  of  the  disease. 
I had  a patient  in  the  North  London  Hospital, 
with  an  enormous  bunyon,  and  in  whom  the 
original  conformation  of  the  toe  of  each  foot  cor- 
responded to  this  statement.  In  fact,  he  suffered 
from  bunyons  in  both  feet,  in  consequence  of  the 
pressure  acting  with  great  effect  on  the  angular 
projection  at  the  inner  side  of  each  of  the  great 
toes.  I have  no  doubt,  however,  that  the  inflam- 
mation and  its  effects  may  lead  to  disease  and  fur- 
ther displacement  of  the  joint;  and  perhaps  this 
had  happened  in  the  case  to  which  I am  referring. 

BURNS.  A burn  is  the  effect  of  the  action  of 
concentrated  heat  on  the  living  textures  ; and  it  is 
upon  the  nature  of  its  cause  that  its  peculiar  cha- 
racters depend,  which  prevent  it  from  being  con- 
founded with  any  other  kind  of  injury.  These 
characters,  seemed  to  Dupuytren  to  partake  at 
once  of  the  nature  of  inflammation,  of  that  of 
wounds,  and  of  disorganisation.  (Clin.  Chir.  t.  i. 
p.  417.)  This  view  does  not  seem  to  me  strictly 
correct,  unless  a chemical  injury  can  be  rightly 
called  a wound,  and  every  burn  without  exception, 
is  essentially  accompanied  by  disorganisation, 
which  is  well  known  not  to  be  the  fact,  according 
to  the  usual  import  of  that  term  amongst  British 
pathologists. 

Dupuytren,  indeed,  concurs  with  all  surgical 
writers  in  representing  the  effects  of  the  action  of 
caloric,  as  attended  with  great  diversity  in  respect 
to  their  intensity  and  severity,  according  as  they 
may  have  been  produced  by  radiating  heat  at  vari- 
able distances,  or  by  the  direct  action  of  flames 
emitted  by  the  combustion  of  various  substances ; 
or  by  the  direct  application  of  the  ignited  bodies 
themselves. 

Moderate,  but  long-continued,  radiating  heat 
thickens  the  cuticle,  hardens  the  skin,  blunts  its 
sensibility,  and  renders  it  more  or  less  brown. 
These  effects  are  exemplified  in  persons  habitually 
exposed  to  the  burning  rays  of  the  sun,  or  whose 
usual  occupations  are  before  vast  fires.  Thus,  as 
Dupuytren  observes,  smiths  are  able  to  grasp  with 
their  rough  horny  hands  pieces  of  iron  of  a very 
high  temperature,  and  even  to  touch  them  for  a 
few  seconds  with  impunity. 

A higher  degree  of  radiating  heat  produces  mar- 
bled discolorations  in  the  skin,  and  cracks  in  the 
cuticle,  frequently  leading  to  troublesome  ulcer- 
ations. Such  effects  are  common  on  the  shins  of 
old  persons,  who  are  constantly  sitting  close  to  the 
fire.  In  a still  greater  intensity,  radiating  heat  will 
blister  the  surface  of  the  body,  or  cause  the  form- 
ation of  vesicles.  In  hot  climates,  exposure  to 
the  solar  rays  during  sleep  is  alleged  sometimes  to 
have  excited  inflammation,  followed  by  gangrene, 
and  death  on  the  fourth  or  fifth  day.  (See  Du- 
puytren, Clin.  Chir.  t.  i.  p.  419.) 

As  for  flame,  it  is  described  by  Dupuytren,  not 
only  as  occasioning  an  instantaneous  burn,  like 
heated  substances  directly  applied  to  parts,  but  also 
a3  readily  drawing  animal  substances  into  a partici- 
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pation  in  the  movement  of  combustion,  of  which  it 
is  itself  the  product.  The  animal  textures  subjected 
to  its  action  rapidly  part  with  their  moisture,  be- 
come  shrivelled  and  bent,  or  twisted,  and  emit  a 
flame,  which  annexing  itself  to  the  first,  increases 
its  activity  and  its  ravages. 

The  great  depth  and  fatality  of  burns  produced 
by  the  clothes  or  dress  taking  fire,  are  familiarly 
known  to  all  surgeons;  and  instances  have  occurred 
in  which  the  bodies  of  individuals  in  a state  of  in- 
toxication, or  apoplexy,  have  been  entirely  con- 
sumed in  a few  hours.  The  same  thing  has  happened 
to  infants,  incapable  of  extricating  themselves  from 
the  flames.  Dupuytren  arranges  with  burns  pro- 
duced by  flame,  those  caused  by  the  combustion  of 
hydrogen  gas,  and  by  the  explosion  of  gunpowder. 
In  general,  gases  cause  only  superficial,  but  at  the 
same  time  very  extensive  burns,  because  they  act 
instantly  upon  large  surfaces.  Burns  of  this  de- 
scription, however,  sometimes  penetrate  through 
the  cutis.  The  degree  of  a burn  is  according  to  the 
nature  and  density  of  the  ignited  or  heated  sub- 
stances which  are  immediately  applied  to  the  living 
textures,  their  capacity  for  caloric,  and  the  facility 
with  which  they  relinquish  it.  Thus,  all  boiling 
fluids  do  not  burn  with  the  same  force,  because 
they  do  not  all  boil  at  the  same  temperature. 
Hence,  the  burning  action  of  fatty  substances,  as 
soup,  oil,  lard,  &c.  is  more  energetic  than  that  of 
water.  But  as  Dupuytren  justly  adds,  another 
cause  of  this  difference  depends  upon  the  former 
adhering  to  the  skin,  while  water  merely  runs  over 
it.  Solid  bodies,  when  their  combustion  is  rapid, 
like  that  of  phosphorus,  sulphur,  and  resinous 
substances  in  general,  occasion  deep  burns.  In  the 
contrary  case,  the  intensity  of  their  effects  is  deter- 
mined by  their  degree  of  heat,  the  duration  of  their 
application,  and  the  tissues  being  more  or  less  sus- 
ceptible of  the  impression.  Ceeteris  paribus,  a burn 
is  less  deep  when  it  takes  place  on  parts  habitually 
exposed  to  the  air,  than  when  it  occurs  on  parts 
always  covered  with  clothes,  and  whose  cuticle  is 
very  thin.  (See  Dupuytren  Clin . Chir.  t.i.  p.  420 
— 422.) 

In  all  burns,  then,  the  quantity  of  injury  de- 
pends on  the  degree  of  heat  in  the  burning  sub- 
stance, on  the  duration  and  extent  of  its  application, 
and  on  the  sensibility  of  the  burnt  parts. 

By  Fabricius  Hildanus,  Boyer,  and  Dr.  J.  Thom- 
son, burns  are  divided  into  several  kinds  or  de- 
grees: — 1st.  Into  such  as  produce  an  inflammation 
of  the  cutaneous  texture,  but  an  inflammation 
which,  if  it  be  not  improperly  treated,  almost 
always  manifests  a tendency  to  resolution.  2dly. 
Into  those,  which  occasion  the  separation  of  the 
cuticle,  and  produce  suppuration  on  the  surface  of 
the  skin.  3dly.  Into  others,  in  which  the  vitality  and 
organisation  of  a greater  or  less  portion  of  the  cutis 
are  either  immediately  or  subsequently  destroyed, 
and  a soft  slough  or  hard  eschar  is  produced.  (See 
Thomson  on  Inflammation,  p.  585,  586.) 

Suppuration  is  not  always  an  unavoidable  con- 
sequence of  vesifications  in  burns  ; but  it  is  a com- 
mon and  a troublesome  one.  “ In  severe  cases,  it 
may  take  place  by  the  second,  or  third  day  ; often 
not  till  a later  period.  It  often  occurs  without  any 
appearance  of  ulceration,  continues  for  a longer  or 
shorter  time,  and  is  at  last  stopped  by  the  form- 
ation of  a new  cuticle.  In  other  instances,  small 
ulcerations  appear  on  the  surface  or  edges  of  the 
burn.  These,  spreading,  form  extensive  sores, 


which  are  in  general  long  in  healing,  even  where 
the  granulations  which  form  upon  them  have  a 
healthy  appearance.”  (Op.  cit.  p.595.) 

Heister  and  Callisen  divide  burns  into  four 
degrees,  by  adding  to  the  preceding  those  which 
occasion,  not  merely  suppuration  on  the  surface  of 
the  cutis,  but  ulceration  not  necessarily  accom- 
panied or  preceded  by  sloughing. 

As  Dupuytren  observes  in  the  above-mentioned 
classification  of  burns,  attention  is  paid  only  to  the 
intensity  of  the  effects  of  the  burn,  considered  ge- 
nerally, while  the  nature  of  the  organs  which  are 
the  seat  of  them,  the  textures  affected  or  destroyed, 
are  entirely  disregarded.  Yet,  it  is  manifest  that 
heat  acts  first  upon  the  skin,  and  that  then  its  ef- 
fects extend  to  variable  and  successively  increasing 
depths.  Dupuytren  therefore  preferred  another 
classification,  in  which  burns  are  divided  into  six 
degrees:  — 1.  Erythema,  or  superficial  phlogosis 
of  the  skin,  without  vesicles.  2.  Inflammation 
of  the  skin,  with  detachment  of  the  cuticle,  and  the 
formation  of  vesicles,  filled  with  serosity.  3. 
Destruction  of  a part  of  the  corpus  papillare,  and 
rete  mueosum.  4.  Disorganisation  of  the  cutis 
completely  down  to  the  subcutaneous  cellular 
tissue.  5.  Conversion  of  all  the  superficial  textures 
and  the  muscles  into  eschars  to  within  a variable 
distance  from  the  bones.  6.  Carbonisation  of  the 
whole  thickness  of  the  burnt  pari. 

In  the  first  degree  of  a burn,  the  parts  are  of  a 
bright  red  colour,  which  is  uncircumscribed,  and 
like  that  of  erysipelas,  disappears  for  a moment 
after  pressure  with  the  finger,  and  the  injury  is 
attended  with  sharp  pain.  Frequently  in  a few 
hours,  and  always  within  a few  days,  the  redness, 
heat,  and  pain  cease,  and  the  case  terminates  in  de- 
squamation, or  a peeling  off  of  the  cuticle.  How- 
ever slight  this  degree  of  a burn  may  be,  it  is  not 
unusual,  when  an  extensive  surface  is  implicated, 
for  the  pulse  to  rise  and  be  accelerated,  the  tongue 
to  be  reddened,  and  symptoms  of  gastro-intestinal 
irritation  to  come  on.  When  the  head  is  the  seat, 
of  the  bum,  the  irritation  is  liable  to  be  propa- 
gated to  the  brain,  and  then  restlessness,  delirium, 
convulsive  twitches,  coma,  and  even  death  may 
ensue.  (Dupuytren,  Clin.  Chir.  t.i.  p.  424.) 

The  second  degree  of  a burn  is  always  owing  to 
the  action  of  more  intense  heat,  or  the  longer  con- 
tinuance of  its  application.  A sharp  burning  pain  is 
felt,  and  sometimes  at  the  same  moment,  but  more 
frequently  at  the  expiration  of  a few  hours,  one,  or 
several  vesicles,  filled  with  a clear  transparent 
serosity,  are  formed  upon  the  burnt  surface.  The 
pain  is  then  accompanied  by  a sense  of  tension. 
The  vesicles  either  burst  or  are  pricked  ; the  de- 
tached cuticle  dries,  and,  in  a few  days,  falls  off  in 
large  pieces,  or  peels  off  in  smaller  ones,  leaving 
the  subjacent  rete  mueosum  covered  with  new  cu- 
ticle; yet  reddish,  thin,  and  delicate.  Sometimes, 
(to  continue  Dupuytren’s  admirable  description) 
the  cuticle,  instead  of  forming  vesicles,  is  tom 
in  the  first  instance  from  the  rete  mueosum,  which 
remains  exposed.  Most  severe  pain  is  the  conse- 
quence of  this  incident,  which  is  always  followed 
by  slight  suppuration.  But,  at  length,  the  denuded 
surface  becomes  dry,  and  soon  merely  a redness  is 
left,  which  disappears,  without  leaving  any  vestige 
of  the  injury  behind. 

Dupuytren’s  third  degree  of  burn  essentially 
consists  of  a causterisation  of  the  rete  mueosum  and 
cf  the  papillary  surface  of  the  cutis.  It  is  denoted 
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by  grey,  yellow,  or  brown  spots,  which  are  thin, 
supple,  and  insensible,  if  gently  touched,  but  more 
or  less  painful  if  greater  pressure  be  made  on 
them.  The  vesicles,  frequently  arising  over  the 
points  disorganised,  in  this  degree,  ordinarily  con- 
tain a brownish  milky  serosity,  or  else  a serosity 
highly  tinged  with  blood  ; and  this  appearance  is, 
at  the  very  first,  useful  in  the  diagnosis.  In  these 
cases,  sometimes  the  eschar  is  thrown  off  in  a 
mass  at  the  ordinary  period  ; and,  on  other  occa- 
sions, it  falls  off  in  fragments,  so  as  to  bring  into 
view,  in  the  places  covered  by  the  phlycten8e,more 
or  less  extensive  but  superficial  ulcerations,  the  ci- 
catrices of  which,  though  not  complicated  with 
cord-like  fraena,  will  almost  always  remain  con- 
spicuous, on  account  of  the  white,  dense,  shining 
substance  formed  as  a substitute  for  the  destroyed 
surface  of  the  cutaneous  texture.  To  this  degree 
belong  the  majority  of  burns  caused  by  gunpowder, 
and  the  eschars  of  w7hich  are  blackened  by  the 
materials  of  which  it  is  composed. 

In  whatever  shape  a burn  of  this  degree  may  at 
first  present  itself,  the  pains,  which  had  subsided  at 
the  end  of  24  or  48  hours,  return  acutely;  a pre- 
liminary inflammation  occurs ; the  eschar  be- 
comes circumscribed,  loosened,  and  detached  ; and 
the  whole  soon  heals,  leaving  a scar  of  a dead  white 
colour.  (See  Dupuytren,  Clin.  Chir.  t.  i.  p.  426.) 

This  celebrated  surgeon  lays  it  down  as  a prin- 
ciple, that,  though  the  pain  of  all  burns  is  acute, 
it  is  more  intense,  when  only  the  surface  of  the 
skin  is  burnt  than  when  this  texture  is  deeply 
destroyed  ; a fact  of  great  importance,  in  relation 
to  the  prognosis.  < 

The  following  are  tbe  characters  of  a burn  of 
the  fourth  degree,  as  described  by  Dupuytren. 
When  an  ignited  substance  is  applied  to  the  part 
for  a considerable  time,  a sharp  pain  is  the  effect, 
but,  this  ceases  as  soon  as  the  cause  of  the  burn  is 
removed.  The  cuticle,  rete  mucosum*,  the  whole 
thickness  of  the  skin,  and  sometimes  also  a super- 
ficial layer  of  the  subcutaneous  cellular  tissue,  are 
struck  by  death,  and  converted  into  a deep, 
yellowish,  or  blackish,  dry  mass,  which  is  not  at 
all  sensible  when  touched,  and  harder  and  tenser 
in  proportion  as  its  colour  is  darker.  The  adjoin- 
ing sound  skin  is  wrinkled  and  pinched  up,  as  it 
were  ; the  radiating  folds  around  the  burnt  part 
denoting  the  degree  of  shrivelling  which  this  has 
undergone.  In  three  or  four  days,  the  pain 
returns,  and  an  inflammatory  circle  forms  around 
the  slough,  which  is  generally  loosened  between 
the  fifteenth  and  twentieth  days.  The  bottom  of 
. the  ulcer  corresponds  to  the  subcutaneous  cellular 
tissue  ; the  suppuration  is  very  copious  ; and  gra- 
nulations rise  up  with  vigour. 

Burns  of  the  fifth  degree  only  differ  from  the 
preceding,  by  extending  to  parts  more  deeply 
situated,  and  they  are  liable  to  be  followed  by 
extremely  alarming  consequences.  The  eschars, 
which  comprise  aponeuroses,  muscles,  and  tendons, 
and  in  the  substance  of  which  sometimes  ves- 
sels and  nerves  are  placed,  which  have  resisted  the 
action  of  the  fire,  are  sonorous,  black,  brittle,  and 
depressed,  and  require  a much  longer  time  for 
their  detachment.  When  they  are  soft,  or  oc- 
casioned by  boiling  fluids,  they  present  a grayish, 
insensible  mass,  which  sinks  under  the  finger, 

Le  corps  muqucux,  as  Dupuytren  calls  the  rete  mu- 
cosum,  is  regarded  by  Breschet  and  others  merely  as  an 
inorganic  secretion. 


without  any  pain  being  excited.  Suppuration  is 
still  more  profuse,  and  the  cicatrix,  involving  the 
muscles  themselves,  remains  mis-shaped,  and  ad- 
herent, and  the  power  of  motion  in  the  part  is 
irremediably  lost. 

In  Dupuytren’s  sixth  degree  of  a burn,  the 
whole  thickness  of  the  injured  part  is  involved,  and 
its  surface  is  as  black  as  charcoal,  hard,  sensible, 
sonorous  when  struck,  and  readily  broken  by  any 
efforts  made  to  bend  it,  and,  after  the  detachment 
of  the  eschars,  a more  or  less  irregular  stump  is 
left.  (See  Dupuytren  in  Clin.  Chir,  t.  i.  p.  428 
— 431.) 

Burns  then  present  different  appearances,  ac- 
cording to  the  degree  of  violence  with  which  the 
causes  producing  them  have  operated,  and  ac- 
cording to  the  kind  of  cause  of  which  they  are  the 
effect.  Burns  which  only  irritate  the  surface  of 
the  skin  are  essentially  different  from  those  which 
destroy  it ; and  these  latter  have  a very  different 
aspect  from  what  others  present,  which  have 
attacked  parts  more  deeply  situated,  such  as  the 
muscles,  tendons,  ligaments,  &c.  Scalds  which 
are  the  effect  of  heated  fluids  do  not  exactly 
resemble  burns  occasioned  by  the  direct  contact  of 
hot  metallic  bodies,  or  a combustible  substance  on 
fire.  As  fluids  are  not  capable  of  acquiring  so 
high  a temperature  as  many  solids,  scalds  are 
generally  less  violent  than  burns  in  the  injury 
which  they  produce ; but,  in  consequence  of 
liquids  often  flowing  about  with  great  rapidity,  and 
being  suddenly  thrown  in  large  quantities  over  the 
patient,  scalds  are  frequently  dangerous  on  account 
of  their  extent.  The  danger  of  a burn  is  not  less 
proportionate  to  the  size,  than  the  degree  and  depth 
of  the  injury.  A burn  that  is  so  violent  as  to  kill 
parts  at  once,  may  not  be  in  the  least  dangerous  if 
not  extensive  ; while  a scald,  which  perhaps  only 
reddens  the  skin,  and  raises  the  cuticle,  may  prove 
fatal  if  very  large.  The  worst  burns  arise  from  ex- 
plosions of  gunpowder,  or  inflammable  gases,  from 
ladies’  dresses  catching  fire,  and  from  the  boiling 
over  of  hot  fluids  in  laboratories,  manufactories, 
&c. 

In  the  slighter  degrees  of  burns,  vesicles  form  ; 
but  when  the  skin  is  at  once  destroyed,  no  vesicles 
make  their  appearance  over  the  eschar.  In  some 
burns,  the  parts  are  killed  at  the  moment  of  the  in- 
jury ; in  others,  they  first  inflame,  and  then  mortify. 

The  extent  of  mischief  it  is  often  difficult  to 
judge  of,  directly  after  the  accident,  notwithstanding 
the  characters  of  the  various  degrees  of  organic 
injury  are  strongly  marked  ; format  the  same  time 
that  the  heat  disorganises  the  parts  on  which  it  acts 
with  the  greatest  violence,  it  always  affects  the  tex- 
tures immediately  below  them  ; and  though  they 
may  not  be  killed  in  the  first  instance,  they  may  not 
be  capable  of  bearing  the  subsequent  inflammation, 
and  afterwards  mortify.  Hence,  as  Dupuytren  has 
remarked  (Clin.  Chir.  t.  i.  p.433.),  the  greater 
number  of  burns  appear  deeper  and  more  exten- 
sive after  the  separation  of  the  eschars  than  at  first 
suspected;  and  the  knowledge  of  this  fact  is  of 
great  importance  in  medical  jurisprudence,  with 
reference  to  burns  of  the  third,  and  other  severe 
degrees,  inasmuch  as  the  surgeon  is  cautioned  by 
it  not  to  pronounce  an  opinion  concerning  the 
degree  of  danger,  until  the  sloughs  have  begun  to 
loosen,  and  the  extent  of  mischief  to  be  settled. 

In  the  various  cases,  the  phenomena,  peculiar  to 
each  degree,  are  not  exclusively  those  which  pro 
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sent  themselves.  In  general,  the  effects  of  the 
different  degrees  of  injury  are  blended  together  in 
the  same  burn.  Thus,  as  Dupuytren  observes, 
from  the  point,  where  the  eschar  is  deepest,  where 
it  may  even  reach  down  to  the  bones,  and  involve 
the  whole  thickness  of  a part,  it  becomes  gradually 
superficial,  until  at  length  it  comprehends  only  the 
rete  mucosum  and  cuticle. 

The  principal  eschars  are  frequently  surrounded 
by  more  superficial  ones  ; and  often  between  the 
disorganised  parts,  or  in  their  vicinity,  there  are 
only  vesicles  of  different  sizes,  and  again,  beyond 
these,  or,  in  the  interspaces  between  the  places  of 
deepest  mischief,  there  maybe  simply  erythematous 
redness.  Lastly,  in  many  cases,  all  the  several 
degrees  of  burn  are  exemplified  in  the  different 
regions  of  the  body. 

Burns,  according  as  they  are  of  little  or  con- 
siderable extent,  may  be  regarded  either  as  purely 
local  affections,  or  as  injuries  productive  of  such 
constitutional  disturbance  as  may  endanger  life 
itself.  The  effects  on  the  system  at  large  may 
be  the  immediate  result  of  a general  shock,  or,  (as 
Dupuytren  terms  it)  irritation,  caused  by  the 
action  of  caloric : or,  they  may  be  secondary, 
coming  on  during  ,the  stages  of  inflammatory  re- 
action, suppuration,  and  hectic  exhaustion,  which 
often  succeed  one  another  in  the  progress  of  the 
case.  Hence,  the  division  of  the  constitutional 
symptoms  into  primary,  and  consecutive.  (See 
Dupuytren,  Clin.  Chir.  t.  i.  p.  434.) 

The  mere  sufferings,  immediately  occasioned  by 
a burn,  may  prove  instantaneously  fatal,  death 
taking  place  from  excessive  pain ; at  least  such  is 
the  explanation  of  the  fact  given  by  Dupuytren, 
which,  however,  it  is  rather  difficult  to  reconcile 
with  his  subsequent  observation,  that,  in  such  cases, 
there  is  congestion  of  nearly  every  organ  in  the 
great  cavities,  which  congestion,  in  relation  to  some 
important  organs,  especially  the  brain,  one  would 
expect,  ought  to  have  a share  in  occasioning  the 
patient’s  death.  Be  this  as  it  may,  he  found  that 
the  sudden  fatality  of  burns  was  chiefly  exemplified 
in  children  and  nervous  females,  more  rarely  in 
adults,  and  still  less  frequently  in  old  persons. 

Supposing  death,  however,  not  to  be  produced 
thus  suddenly, then  excessive  agitation,  restlessness, 
spasms,  convulsions,  and  intense  fever  sometimes 
ensue  ; while,  in  other  instances,  the  patients  sink 
into  a state  of  stupor  and  prostration,  the  pulse 
being  small  and  rapid;  the  skin  cold  and  pale 
in  parts  of  the  body  not  touched  by  the  fire; 
respiration  slow  ; the  limbs  motionless  and  aban- 
doned to  their  own  weight ; and  questions  un- 
answered, or  replied  to  reluctantly  and  imperfectly. 
This  kind  of  collapse  may  soon  terminate  either  in 
death,  or  in  a general  reaction. 

If  the  burn  is  superficial,  and  does  not  exceed 
the  second  degree;  if  it  is  of  moderate  extent;  and 
especially  if  the  constitution  is  peculiarly  irritable, 
the  formidable  symptoms  above  specified  are  not 
observed,  but  a general  reaction  takes  place,  simi- 
lar to  what  happens  in  erysipelas.  The  pylse 
becomes  frequent  and  strong,  the  skin  hot,  the 
tongue  dry  and  red,  denoting  irritation  of  the  di- 
gestive organs,  and  there  is  thirst,  nausea,  or  vomit- 
ing, loss  of  appetite,  &c.  In  numerous  cases  of 
deep  burns,  amounting  to  the  third  and  fourth 
degrees,  no  remarkable  symptom  occurs  in  the 
interval  between  the  period  of  the  accident  and 
the  time  when  the  process  for  the  detachment  of 


the  eschars  commences.  But  at  this  crisis,  which 
is  usually  about  the  fourth  day,  the  inflammation 
excites  pain,  which  is  very  acute  when  the  burn 
happens  to  be  in  parts  where  the  cutis  is  largely 
supplied  with  bloodvessels  and  nerves.  When 
extensive  surfaces  are  injured,  all  the  above-men- 
tioned symptoms  of  nervous  and  gastric  irritation, 
which  take  place  in  a burn  of  the  second  degree, 
may  present  themselves,  but  in  a far  more  intense 
form,  and  sometimes  with  such  severity,  that  they 
quickly  prove  fatal.  (See  Dupuytren,  in  Clin. 
Chir.  t.  i.  p.  434  — 436.) 

It  has  long  been  observed,  that  persons,  who  die 
of  severe  burns,  experience  a remarkable  difficulty 
of  breathing,  and  oppression  of  the  lungs.  The 
common  explanation  of  this  fact  was,  that,  as  these 
organs  and  the  skin  are  both  concerned  in  sepa- 
rating a large  quantity  of  water  from  the  circu- 
lation, their  participating  in  this  function  would 
account  for  respiration  being  often  much  affected, 
when  a large  extent  of  skin  is  burnt.  However, 
the  kidneys  perform  the  same  office,  and  they  are 
not  particularly  affected  in  burnt  patients  ; so  that 
the  asthmatic  symptoms,  frequently  noticed  in  cases 
of  burns,  are  probably  owing  to  some  other  cause. 
Dupuytren  attributes  them  in  the  first  instance  to 
the  impression  made  on  the  organs  of  the  circulation 
and  respiration,  and  then  to  the  secondary  develope- 
ment  of  intense  bronchial  irritation,  or  considerable 
pulmonary  congestion. 

If  the  patients  have  surmounted  all  the  fore- 
going perils,  others  still  await  them ; for,  as  Du- 
puytren observes,  whenever  burns  are  deep  and 
extensive,  and  consequently  leave,  after  the  sepa- 
ration of  the  sloughs,  ulcers  of  great  size,  the  co- 
piousness and  long  continuance  of  the  suppuration 
frequently  -exhaust  the  strength,  and  by  degrees 
bring  on  great  emaciation.  In  burns,  this  stage  of 
suppuration  and  exhaustion  is  characterised  by  the 
same  symptoms,  as  accompany  the  latter  stages  of 
all  chronic  diseases. 

Amongst  the  severe  complications  of  burns, 
Dupuytren  enumerates  erysipelas,  particularly 
phlegmonous  erysipelas,  which,  if  not  checked, 
leads  to  gangrene  of  the  cellular  tissue,  the  pro- 
duction of  large  abscesses  and  sinuses,  an  extensively 
undermined  state  of  the  integuments,  and  exces- 
sively profuse  suppuration ; circumstances,  in 
which  the  amputation  of  the  limb,  now  the  only 
means  of  preserving  life,  offers  but  a doubtful 
chance  of  success. 

According  to  the  doctrines  of  Dupuytren,  there 
are  then  four  different  periods  or  stages,  in  which 
the  patient’s  life  may  be  successively  endangered  in 
cases  of  severe  burns  : — 

1.  The  stage  of  irritation,  or,  as  I should  say, 
the  period  of  the  first  shock  on  the  system. 

2.  The  stage  of  inflammation. 

3.  The  stage  of  suppuration. 

4.  The  stage  of  exhaustion,  or  hectic.  (See 
Clin.  Chir.  t.  i.  p.  438,  439.) 

The  post  mortem  examinations  of  burnt  patients, 
instituted  by  Dupuytren,  tend  to  prove  that,  when 
the  sufferer  perishes  in  the  flames,  or  a few  instants 
after  having  been  extricated  from  them,  traces  of 
excessive  congestion  are  observable  in  the  digestive 
tube,  although  there  has  not  been  sufficient  time 
for  inflammation  to  commence.  Not  only  does 
the  mucous  membrane  exhibit  bright  red  patches 
of  greater  or  less  size  — not  only  is  it  gorged  with 
blood,  but  the  cavity  of  the  intestines  contains  a 
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certain  quantity  of  this  fluid,  which  has  passed  into 
it  by  exhalation.  The  brain  is  largely  injected 
with  blood,  and  the  serosity  in  its  ventricles  of  a 
reddish  tint,  which  is  likewise  frequently  noticed  in 
the  serous  fluid  of  the  pericardium,  pleura,  and 
peritoneum.  The  mucous  secretion  of  the  bronchi 
is  also  bloody,  and  their  investing  membrane,  at 
various  points,  of  a bright  red  colour,  and  streaked 
with  highly  injected  capillary  vessels.  It  seems, 
in  such  cases,  as  if  the  blood,  suddenly  driven  from 
the  skin,  made  an  effort  to  escape  through  all  the 
pores  of  internal  surfaces.  ( Clin.  Chir.  t.  i.  p.  440.) 
A boy,  about  fifteen  years-  old,  died  in  the  North 
London  Hospital  in  the  winter  of  1835-36,  a Tew 
hou.rsafter  thereceiptof  an  extensive  and  deep  burn. 
I took  the  opportunity  of  having  the  body  carefully 
examined,  in  the  expectation  of  finding  the  con- 
gestions of  the  mucous  surfaces,  and  the  bloody 
serosity  in  the  ventricles  of  the  brain,  the  chest, 
&c.  specified  by  Dupuytren  ; but  these  effects 
were  much  less  conspicuous  than  the  observations 
of  this  distinguished  surgeon  led  me  and  others  to 
anticipate. 

According  to  Dupuytren  when  patients  die  be- 
tween the  third  and  eighth  days  after  the  accident, 
or  in  the  second  stage,  in  consequence  of  the 
violence  of  the  inflammatory  action  all  the  signs 
of  gastro-enteritis  will  be  found  strongly  marked, 
and  ordinarily  accompanied  by  inflammatory  af- 
fections of  the  brain  and  lungs.. 

Lastly,  if  the  patient  has  not  sunk  till  a later 
period,  or  the  stage  of  suppuration  and  exhaustion, 
the  viscera, especially  the  intestines, are  found  much 
altered  by  the  previous  long-existing  inflammation  ; 
the  mucous  coat  is  studded  with  patches  of  redness, 
and  ulceration,  and  the  mesenteric  glands  are 
generally  enlarged.  (Also  Andral,  Anat.  Pathol , 
t.  ii.  p.  223.) 

In  a child,  three  years  old,  who  died  in  Novem- 
ber, 1836,  under  my  care  in  the  North  London 
Hospital,  about  a month  after  her  admission  with 
several  extensive  burns  of  the  fourth  and  fifth  de- 
grees, the  post  mortem  examination  revealed  in- 
flammation of  the  mucous  membrane  of  the  bowels 
in  various  places,  and  deposits  of  pus  in  the  lungs. 

The  prognosis  in  burns  is  to  be  deduced  from 
their  extent,  depth,  and  situation  ; the  nature  of 
the  cause  which  has  occasioned  them  ; and  the  age 
and  constitution  of  the  patient.  Strong,  sanguin- 
eous, young  subjects  are  more  exposed  than  others 
to  such  bad  symptoms  as  may  originate  from  ex- 
cessive inflammation.  (Dupuytren,  Clin.  Chir.  t.  i. 
p.  442.)  Burns  of  the  head  and  trunk  are  more 
perilous  than  those  of  the  limbs.  Vesicles,  redness, 
and  burns  of  the  third  degree  leave  behind  either 
no  traces  of  them,  or  none  which  are  very  con- 
spicuous. But  burns  of  the  fourth  degree,  which 
involve  the  whole  thickness  of  the  skin,  if  not 
properly  treated,  will  give  rise  to  deformed  cica- 
trices, and  disadvantageous  adhesions,  especially 
when  the  eyelids,  face,  neck,  hands,  or  feet,  are 
amongst  the  injured  parts.  The  reason  of  tins  is 
correctly  ascribed  by  Dupuytren  to  the  tendency 
of  all  ulcers  in  the  integuments,  and  more  particu- 
larly of  such  as  result  from  burns,  to  contract,  and 
diminish  by  the  approximation  of  their  margins  to 
the  central  point.  Thus,  the  fingers  may  be  drawn 
towards  the  back  of  the  carpus  and  confounded  with 
it ; the  whole  hand  fixed  against  the  forearm  ; the 
radio-carpal  articulation  dislocated  (see  Cruveil- 
hier,  Anat,  Pathol.  Livr.  ix.)  ; the  foot  variously 
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twisted  and  constituting  only  a shapeless  mass  ; 
the  head  forcibly  drawn  to  the  shoulders  ; the  nape 
of  the  neck  adherent  to  the  back  ; the  chin  to  the 
sternum  ; the  ears  to  the  adjacent  portion  of  the 
scalp,  &c. 

In  a burn  of  the  fifth  degree,  the  destruction  of 
tendons  and  muscles  deprives  the  limb  of  the 
power  of  executing  its  functions  ; the  thickness  of 
the  disorganised  tissues  is  followed  by  so  copious  a 
suppuration,  that  the  patient  is  in  danger  of  falling 
a victim  to  debility  ; and  the  exposure  of  the  bones 
creates  a risk  of  necrosis.  A burn  of  this  de- 
scription may  open  the  synovial  membranes,  and 
excite  inflammation  in  them;  and  if  the  joint  im- 
plicated be  of  considerable  size,  the  most  favour- 
able issue  can  only  be  looked  for  in  anchylosis  or 
amputation.  (See  Dupuytrm,  Clin.  Chir.  t.  i.  p. 
443,  444.) 

In  the  limbs,  a burn  of  the  sixth  degree  renders 
amputation  indispensable. 

A burn  of  the  first  degree>.  if  very  extensive, 
often  proves  fatal  immediately,  or  in  a few  hours 
after  the  accident.  But,  after  24  or  48  hours, 
resolution  begins,  and  the  danger  is  over.  The 
same  observations  apply  to  a burn  of  the  second 
degree ; but  it  is  attended  with  a greater  chance 
of  inflammation  of  internal  organs,,  the  tendency  to 
which  continues  also  for  a longer  time.  In  burns 
of  the  third  degree,  the  patients  are  exposed  not 
only  to  all  the  dangers  accompanying  burns  of  the 
two  first  degrees,  but  to  others  arising  during  the 
inflammation  preliminary  to  the  loosening  of  the 
eschars  : first,  to  speedy  death  from  the  irritation,  or 
shock  on  the  system  ;.  to  an  immediate  attack  of 
gastro-enteritis  ; or  of  tetanus,  spasms,  and  convul- 
sions ; or,  in  a later  stage,  to  the  same  consequences. 
When  such  a burn  is  so  extensive,  as  to  affect  two  or 
three  square  feet  of  the  skin,  it  generally  proves 
fatal  in  the  stage  of  detachment  of  the  eschars,  or 
that  of  suppuration.  In  a burn  of  the  fourth 
degree,  and  above  it,  the  pain  and  irritation  only 
continue  while  the  cause  is  operating  ; but  the 
patients  may  perish  immediately.  If  they  yet  live, 
sometimes  they  are  plunged  in  a complete  stupor  ; 
are  seized  with  an  icy  coldness,  and  die  in  a few 
hours  ;.  while,  in  other  instances,  the  system  rallies, 
but  the  patients  are  cut  off  by  the  inflammatory 
reaction  between  the  fifth  and  ninth  clay.  Lastly, 
sometimes  they  are  worn  out  and  destroyed  by 
the  profuseness  of  the  suppuration,  the  length  of 
the  disease,  or  an  attack  of  hospital  gangrene, 
or  fever  of  bad  type.  Burns  of  the  fifth  degree, 
even  though  not  very  extensive,  are  unavoidably 
productive  of  considerable  danger,  on  account  of 
the  inflammatory  reaction,  or  febrile  disturbance, 
winch  must  ensue;  and  the  danger  is  often  very 
much  augmented,  by  almost  all  the  degrees  of 
burns,  which  are  usually  noticed  in  the  neighbour- 
hood of  a burn  of  the  fifth  degree. 

Burns,  implicating  the  conjunctiva,  may  cause 
ophthalmy  and  opacity  of  the  cornea  ; or,  if  their 
effects  reach  more  deeply,  they  may  occasion  a 
total  disorganisation  of  the  eye,  (See  Op.  et.  vol. 
cit.  p.  447 — 450.) 

Treatment  of  Burns. 

In  all  ages  burns  have  been  objects  of  empi- 
ricism. Sovereign  and  specific  remedies  for  them 
have  been  tried  and  lauded  one  after  another  in 
endless  succession,  each  falling  into  oblivion  to  be 
succeeded  by  others  of  the  same  temporary  anti 
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undeserved  reputation.  It  seems  as  if  nothing 
would  ever  open  the  eyes  of  those,  who  search 
after  infallible  remedies  for  these  peculiar  injuries. 
The  fact,  that  a burn  presents  itself  in  very  differ- 
ent states  and  degrees,  and  that  it  is  generally  a 
complicated  kind  of  injury,  ought  at  once  to  render 
it  plain  to  the  most  common  understanding,  that 
the  various  conditions  and  complications  of  burns 
must  necessarily  require  great  diversity  in  the 
treatment ; which,  as  Dupuytren  has  explained, 
should  be  founded  upon  the  following  indications : 

- — 1.  That  of  keeping  down  inflammation  ; and,  in 
the  two  first  degrees  of  a burn,  assuaging  pain 
and  irritation,  and  preventing  the  extension  of 
effects  to  internal  organs.  2.  That  of  keeping 
within  proper  bounds  the  secondary  inflammation, 
attending  the  separation  of  eschars,  and  the  estab- 
lishment of  suppuration.  3.  That  of  promoting 
the  healing  of  the  ulcers.  4.  That  of  resisting  the 
formation  of  fraena  and  adhesions,  which  would 
interfere  with  the  motions  of  parts,  or  even  com- 
pletely destroy  their  functions.  5.  That  of  reliev- 
ing the  primary  constitutional  symptoms,  and  also 
such  consecutive  ones  as  may  occur.  (See  Clin. 
Chir.  t.  i.  p.  483.) 

In  burns  of  the  first  degree,  and  in  those  of  the 
second,  unaccompanied  by  detachment  of  the 
cuticle,  Dupuytren  thought  that  every  effort  should 
be  made  to  avert  inflammation,  and  prevent  the 
formation  of  vesicles  or  eschars.  (See  Clin.  Chir. 
t.  i.  p.  484.)  This  doctrine,  which  I may  say  is 
the  commonly  received  one  of  the  present  day, 
does  not  agree  with  the  view  which  was  adopted 
half  a century  ago  by  Mr.  B.  Bell,  who  did  not 
approve  of  trying  to  prevent  the  formation  of 
vesicles,  since  he  always  remarked,  that  there  was 
less  pain  when  these  made  their  appearance,  than 
when  they  were  hindered  from  rising  by  the  in- 
fluence of  cold,  or  astringent  applications.  All 
applications,  possessing  slightly  astringent  sedative 
qualities,  seem  adapted  to  the  fulfilment  of  this 
first  indication.  The  part  may  be  dipped  in  the 
diluted  liquor  plumbi  acetatis,  with  a small  quan- 
tity of  alcohol  or  vinegar  in  it,  or  in  ice-water, 
and  kept  for  some  time  immersed.  The  late  Sir 
James  Earle  was  a zealous  advocate  for  the  use  of 
cold  water,  or  rather  ice  ; but  the  method  is  one  of 
great  antiquity.  “ Cold  is  a remed}^  which  has 
long  been  employed  to  diminish  the  inflammation 
of  superficial  burns.  Rhazes  directs,  that  in  recent 
burns,  cloths  dipt  in  cold  water,  or  in  rose-water, 
cooled  with  snow,  be  applied  as  soon  as  possible  to 
the  parts  which  have  been  injured,  and  that  these 
cloths  be  renewed  from  time  to  time;  and  Avi- 
cenna says,  that  this  practice  often  prevents  the 
formation  of  blisters.”  ( Lectures  on  Inflammation, 
p.  589.)  Sir  James  Earle’s  publication,  however, 
had  the  good  effeet  of  drawing  considerable  atten- 
tion to  the  subject,  and  of  leading  surgeons  to  try 
the  method  in  a great  number  of  instances,  in  which 
other  more  hurtful  modes  of  treatment  might 
otherwise  have  been  employed.  The  burnt  parts 
may  either  be  plunged  in  cold  water,  or  they  may 
be  covered  with  linen  dipped  in  the  same,  and 
renewed  as  often  as  it  acquires  warmth  from  the 
part.  The  application  should  be  continued  as  long 
as  the  heat  and  pain  remain,  which  they  will  often 
do  for  many  hours.  (See  Essay  on  the  Means  of 
lessening  the  Effects  of  Fire  on  the  Human  Body. 
8vo.  Lond.  1803.) 

Some  caution,  however,  in  the  application  of 


cold  becomes  necessary,  when  a scald  is  of  very 
large  size,  or  situated  upon  the  trunk  of  the  body. 
In  extensive  burns,  superficial  as  they  may  be,  the 
patient  is  liable  to  be  affected  with  cold  shiverings ; 
and  these  shiverings  may  be  greatly  aggravated  by 
exposure,  and  by  the  application  of  cold.  N o doubt, 
therefore,  in  these  examples,  warm  applications 
ought  to  be  preferred.  {Dr.  J . Thomson’s  Lec- 
tures on  Inflammation,  p.  591.) 

With  respect  to  the  topical  applications  recom- 
mended by  this  gentleman,  he  generally  prefers,  in 
cases  of  superficial  burns,  cooling  and  refrigerant 
remedies.  When  there  are  vesications,  and  sup- 
puration takes  place  without  ulceration,  he  advises 
us,  after  refrigerants  have  ceased  to  produce  bene- 
ficial effects,  to  use  the  linimentum  aquae  calcis. 
However,  where  the  progress  of  cicatrisation  is 
slow,  he  recommends,  instead  of  this  liniment, 
ointments  containing  lead  or  zinc,  particularly  the 
ceratum  calaminse. 

When  immersion  is  impracticable,  linen,  wetted 
with  the  above-mentioned  applications,  may  be 
laid  over  the  burnt  parts,  and  frequently  renewed ; 
or,  if  the  cuticle  is  unbroken,  a solution  of  the 
sulphate  of  iron,  or  of  subcarbonate  of  potassa,  or 
ammonia,  will  produce  very  good  effects.  Du- 
puytren considered  it  always  of  importance  to  pre- 
serve the  cuticle  over  a burn  in  an  unbroken  state  ; 
and,  with  this  view,  he  particularly  recommends 
the  clothes  over  the  injured  part  to  be  taken  off 
with  slowness  and  caution. 

When  vesications  form,  some  surgeons  are 
in  favour  of  opening  them  immediately ; while 
others  assert  that  they  should  not  be  meddled  with. 
Mr.  B.  Bell  disapproved  of  opening  them  till  the 
pain  arising  from  the  burn  had  entirely  ceased. 
Then  he  thought  that  they  should  always  be 
punctured;  because  when  the  serum  remained  a 
long  while  upon  the  subjacent  skin,  he  found  it 
likely  to  bring  on  ulceration.  He  was  certainly 
right  in  expressing  a preference  to  small  punctures  ; 
a practice  which  has  the  sanction  of  Dupuytren, 
who  observes,  that  only  a single  prick  of  the  vesicle 
with  a needle,  or  the  point  of  a lancet,  should 
be  made  in  its  most  depending  part. 

On  the  subject  of  opening  vesications  in  burns, 
Dr.  Thomson  believes,  that  the  diversity  of  opinion 
arises  from  the  different  effects  resulting  from  the 
particular  manner  in  which  the  opening  is  made. 
“If  a portion  of  the  cuticle  be  removed,  so  as 
to  permit  the  air  to  come  into  contact  with  the  in- 
flamed surface  of  the  cutis,  pain,  and  a consider- 
able degree  of  general  irritation,  will  necessarily 
be  induced ; but  if  the  vesications  be  opened 
cautiously  with  the  point  of  a needle,  so  as  to  allow 
the  serum  to  drain  off  slowly,  without,  at  the  same 
time,  allowing  the  air  to  enter  between  the  cuticle 
and  cutis,  the  early  opening  of  the  vesications  will 
not  only  not  occasion  pain,  but  will  give  con- 
siderable relief,  by  diminishing  the  state  of  tension 
with  w'hich  the  vesications  are  almost  always,  in 
a greater  or  less  degree,  accompanied.  When 
opened  in  this  manner,  the  vesications  frequently 
fill  again  with  serum  ; but  the  punctures  may  be 
repeated  as  often  as  is  necessary,  without  any 
hazard  of  aggravating  the  inflammation.  Great 
care  should  be  taken,  in  every  instance,  to  preserve 
the  raised  portion  of  cuticle  as  entire  as  possible,” 
&c.  (See  Lectures  on  Inflammation,  p.  595.) 

When  there  is  much  irritation  and  fever,  blood- 
letting, and  such  remedies  as  the  particular  sym- 
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ptoms  demand,  must  be  advised.  On  account  of 
the  pulse  being  frequently  small,  quick,  and 
vibratory,  bleeding  is  at  present  not  often  em- 
ployed. As  Dr.  Thomson  remarks,  however,  it 
may  become  necessary  in  patients  of  a strong 
robust  constitution,  in  whom  the  symptomatic 
fever  assumes  an  inflammatory  type.  He  has  often 
seen  a single  bleeding  procure  great  relief  in 
these  cases ; and  he  does  not  remember  a case, 
where  bleeding  was  followed  by  injurious  effects. 
(P.  594.) 

In  burns,  if  the  subject  was  young,  vigorous, 
and  full  of  blood,  Dupuytren  advocated  local  and 
general  bleeding  as  contributing  powerfully  to 
tranquillise  the  system,  and  keep  down  inflam- 
mation. He  also  restricted  the  patient  to  low  diet 
in  proportion  to  the  severity  of  the  injury. 

When  the  pain  and  irritation  are  considerable, 
Dupuytren,  like  the  generality  of  surgeons,  pre- 
scribed opium  internally,  and  with  this  he  com- 
bined soothing  anodyne  applications.  The  stupor, 
with  which  a patient  so  situated  is  frequently 
seized,  is  sometimes  alleged  to  receive  more  relief 
from  opium  than  any  thing  else. 

If,  notwithstanding  every  care,  inflammation 
come  on,  it  is  to  be  moderated,  and  prevented 
from  invading  the  uninjured  textures,  and  from 
attaining  a degree  in  which  it  may  either  terminate 
in  gangrene,  or  produce  formidable  sympathetic 
effects  on  internal  organs.  According  to  Dupuy- 
tren, therefore,  now  is  the  period  for  having  re- 
course t©  emollient  fomentations  and  poultices, 
and  to  local  and  general  bleeding.  If  the  pain  be 
severe,  anodynes  should  also  be  prescribed. 

The  same  indications  seems  to  Dupuytren  to 
present  itself  also  in  burns  of  the  third  and  fourth 
degrees,  when  the  inflammatory  process  for  the 
detachment  of  the  eschars  commences.  If  the 
inflammation  be  too  violent,  it  is  to  be  checked ; 
if  the  process  of  separation  be  languid,  it  is  to  be 
roused.  But  Dupuytren  cautions  surgeons  never 
to  forget,  that,  in  this  case,  the  employment  of  too 
powerfully  stimulating  applications,  or  the  con- 
tinuance of  them  too  long,  often  brings  on 
erysipelas  which,  originating  at  the  edges  of  the 
wound,  may  invade  an  extensive  portion  of  the 
surface  of  the  body,  and  even  prove  fatal.  Du- 
puytren affirms,  that  he  generally  succeeded  in 
stopping  the  progress  of  this  kind  of  erysipelas  by 
laying  a blister  over  the  surface  attacked.  (See 
Clin.  Chir.  t.  i.  p.  487.) 

But,  in  the  foregoing  stage  of  a burn,  other 
things  were  insisted  upon  by  this  eminent  surgeon. 
One  was  to  cover  the  burn  with  fine  soft  linen, 
with  many  holes  cut  in  it,  and  spread  with  the 
saturnine  cerate,  over  which  linen  was  laid  a thin 
stratum  of  dry  charpie  for  the  purpose  of  absorbing 
the  pus.  The  detachment  of  eschars  he  promoted 
with  emollient  poultices;  and  when  they  were 
completely  loose,  with  the  exception  of  a few'  fila- 
ments at  the  bottom  of  the  ulcer,  these  he  divided 
with  a pair  of  scissors  as  closely  as  possible  to  the 
eschars.  Sometimes,  when  the  eschar  is  deep,  as 
in  burns  of  the  fourth  and  fifth  degrees,  pus  collects 
under  it,  and  its  presence  is  denoted  by  fluctuation. 
In  this  circumstance,  Dupuytren  recommended 
incisions  to  be  promptly  made,  to  hinder  the 
matter  from  extending  into  the  adjacent  cellular 
tissue.  When,  after  the  detachment  of  superficial 
eschars,  or  the  separation  of  the  cuticle  constituting 
vesications,  the  exposed  cutis  was  very  painful, 
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a cerate  containing  opium,  or  dressings  wetted 
with  an  aqueous  solution  of  the  extract  of  opium, 
was  the  application  to  which  Dupuytren  gave  the 
preference.  (See  Clin.  Chir.  t.  i.  p.  487.) 

Another  maxim,  enjoined  by  Dupuytren,  and 
which  I consider  one  of  the  most  important  in 
relation  to  the  treatment  of  burns,  is  that  of  chang- 
ing the  dressings  quickly,  so  that  the  parts  may  be 
exposed  to  the  air  for  as  short  a time  as  possible, 
and  with  the  utmost  tenderness.  Hence,  he  used 
to  uncover  only  a part  of  the  ulcer  at  a time,  and 
then  dress  it,  before  the  other  dressings  were  taken 
off.  For  this  same  reason,  he  considered  the  sepa- 
rate pieces  of  Scultetus’s  bandage  more  advan- 
tageous than  a roller. 

In  extensive  burns,  and  particularly  those  of 
the  fourth  and  fifth  degrees,  the  suppuration  is 
generally  so  profuse,  that  Dupuytren  deemed  it 
necessary  to  change  the  dressings  two,  or  even 
three  times  a day.  But  as  patients  thus  cir- 
cumstanced soon  became  dangerously  reduced 
and  debilitated,  Dupuytren  used  to  allow  them  a 
nutritious  diet,  and  tonic  medicines,  especially 
quinine.  The  plan  of  dressing  burns,  two  or  three 
times  a day,  appears  to  me  rarely  advisable ; and 
I do  not  remember  to  have  seen  a single  example, 
in  which  this  frequent  exposure  and  irritation  of  a 
burn  would  have  been  likely  to  have  proved 
beneficial.  The  advice  of  Dupuytren  on  this 
point,  I deem  one  of  the  few  objectionable  things 
in  the  view  which  he  takes  of  the  treatment  of 
burns.  In  fact,  some  of  the  most  approved  me- 
thods of  treating  burns  are  founded  upon  the 
opposite  principles  of  exposing  injured  parts  as 
little  as  possible  to  the  air,  and  of  letting  the 
applications  remain  a good  while  unchanged.  The 
plans  here  alluded  to,  however,  repress  suppuration 
very  considerably,  and  the  discharge  is  less  than 
in  Dupuytren’s  treatment. 

In  the  ulcerating  state  of  suppurating  burns. 
Dr.  Thomson  prefers  emollient  cataplasms.  But, 
when  the  discharge  continues,  or  becomes,,  more 
profuse  under  the  use  of  poultices,  they  are  to  be 
left  off,  and  astringent  washes  employed,  such  as 
lime-water,  the  compound  decoction  of  oak  bark, 
a weak  solution  of  sulphate  of  copper,  &c. 

Where  the  parts  are  destroyed  and  converted 
into  sloughs,  Dr.  Thomson  does  not  thinks  it  matters 
much  whether  vinegar,  oily  liniments,  turpentine, 
spirits  of  wine,  or  emollient  poultices  be  at  first 
employed.  He  acknowledges,  however,  that  the 
poultice  is  the  remedy  under  the  application  of 
which  the  separation  of  the  dead  parts  is  most  easily 
and  agreeably  accomplished.  “ The  question/' 
says  he,  “ at  present  most  deserving  the  attention 
of  medical  practitioners,  with  regard  to  the  use  of 
the  warm  emollient  poultice  in  burns,  is,  whether 
we  should  apply  it  immediately  after  the  burn  has 
been  received,  or  interpose  for  some  hours,  as  has 
been  so  strongly  recommended,  dressings  with 
vinegar,  spirits  of  wine,  or  oil  of  turpentine.  My 
own  experience  has  not  been  sufficient  to  enable  me 
to  determine  this  point  to  my  entire  satisfaction. 
Yet  I think  it  rig  lit  to  state  to  you,  that,  in  a 
number  of  trials  made  at  different  times,  I have 
had  occasion  to  see  burns,  to  which  common 
emollient  poultices  had  been  from  the  first  ap- 
plied, slough  and  granulate  faster,  and,  in  a more 
kindly  manner,  than  similar  burns  in  the  same 
persons,  to  which  in  some  instances  the  Carron  oil 
(lin.  aq.  calcis),  and  in  others  again  oil  of  tur* 
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pentine,  were  applied  at  the  same  time  with  the 
poultices.”  ( See  Lectures  on  Inflammation,  p.  609 . ) 

In  burns,  attended  with  a more  or  less  consider- 
able destruction  of  textures,  the  cicatrices  which 
follow  are  frequently  deformed,  and  sometimes 
interfere  seriously  with  the  free  motion  of  the  parts 
on  which  they  are  situated,  or  even  totally  prevent 
the  execution  of  some  function.  The  plan,  re- 
commended by  Dupuytren  for  the  hinderance  of 
these  ill  consequences,  is  to  take  care  that  the 
cicatrix  may  be  of  nearly  the  same  extent  as  the 
destroyed  skin,  and  that  it  may  not  heal  by  the 
approximation  of  its  margins  to  one  another.  The 
end  may  almost  always  be  fulfilled  by  carefully 
applying  the  nitrate  of  silver  to  the  granulations 
which  are  too  high.;  by  placing  the  limb  in  a 
proper  position ; and  employing  suitable  dressings 
and  splints.  Thus,  if  the  burn  be  situated  over 
the  flexor  muscles,  the  limb  should  be  kept  ex- 
tended ; if  over  the  extensor  muscles,  bent.  Tents, 
tubes,  or  pieces  of  sponge,  are  to  be  kept  in  natural 
openings,  which  the  healing  process  may  tend  to 
contract  or  close.  Parts,  like  the  fingers,  which 
are  disposed  to  grow  together,  are  to  be  kept 
apart  with  lint  or  plaster.  In  the  face,  where  the 
parts  are  so  moveable  and  extensible,  more  or  less 
deformity  cannot  always  be  prevented  ; but  the 
best  way  of  counteracting  the  tendency  to  it 
seemed  to  Dupuytren  to  consist  in  drawing  the 
margins  of  the  ulcer  away  from  one  another  with 
straps  of  adhesive  plaster,  and  other  means  which 
circumstances  will  admit  of.  But,  whenever  the 
attempts  to  obtain  a good  cicatrix  cause  a danger- 
ous degree  of  suffering,  they  should  be  abandoned. 
(See  Clin.  Chir.  t.  i.  p.  489.) 

When  the  whole  thickness  of  a limb  is  destroyed, 
amputation  is  proper,  as  substituting  a simple 
wound,  the  cure  of  which  will  be  easy,  for  an 
eschar,  or  disorganised  mass,  the  separation  of 
which  would  be  tedious,  and  followed  bv  an 
irregular  solution  of  continuity,  and  a projection 
of  the  bone,  and  other  deep  textures  to  which  the 
action  of  the  concentrated  heat  had  least  extended. 
Besides,  as  Dupuytren  justly  observes,  the  oper- 
ation preserves  the  patient  from  the  secondary 
inflammation  which  would  otherwise  take  place, 
and  not  be  free  from  peril.  At  the  same  time, 
before  making  a decision,  the  surgeon  is  to  consider 
the  age,  constitution,  and  strength  of  the  patient, 
and  whether  he  is  in  a state  to  bear  the  process  by 
which  the  dead  parts  are  to  be  thrown  off.  If  he 
were  in  a condition  of  stupor,  or  inflammation 
had  already  come  on,  with  fever,  &c.  the  sub- 
sidence of  these  effects,  and  the  establishment  of 
suppuration,  must  be  awaited  ; after  which,  a deci- 
sion for  or  against  amputation  should  be  made, 
according  to  the  general  state  of  the  patient,  or 
that  of  the  ulcerated  surface.  (See  Dupuytren, 
Clin.  Chir.  t.  i.  p.  490.) 

With  regard  to  constitutional  treatment,  all 
surgeons  agree  with  Dupuytren,  that  when  a burn 
is  slight,  superficial,  of  limited  extent,  and  un- 
attended with  any  disturbance  of  the  economy, 
it  requires  no  internal  treatment.  But,  although 
superficial,  if  it  cover  a large  surface,  the  patient 
should  be  at  first  restricted  to  low  diet,  take 
cooling  diluent  beverages,  and  be  kept  in  a quiet 
cool  room,  remote  from  every  thing  likely  to 
disturb  his  mind  or  body.  Dupuytren  recommends 
the  same  plan  to  be  followed  in  cases  of  deep 
burns.  Acute  pain  is  to  be  assuaged  by  means 


of  large  doses  of  opium ; and  fever  and  in- 
flammatory symptoms  are  to  be  repressed  by 
bleeding,  especially  in  strong  plethoric  subjects ; 
but,  when  the  large  size  and  the  depth  of 
the  eschars  justify  the  apprehension  of  the  suppu- 
ration being  extremely  abundant,  bleeding  should 
be  less  insisted  upon,  because  the  loss  of  blood 
would  render  the  patient  incapable  of  bearing  the 
suppuration,  and  likely  to  die  of  exhaustion.  In 
such  cases,  Dupuytren  confined  his  means  for 
keeping  down  inflammation  to  diluents,  low  diet, 
and  repose. 

Suppuration  having  taken  place,  and  the  fever 
subsided,  Dupuytren  then  ventured  to  allow  his 
patients  a small  quantity  of  nourishing  food.  When 
the  suppuration  became  very  profuse,  and  lasted  a 
considerable  time,  so  as  to  threaten  the  patient  with 
a dangerous  degree  of  debility,  he  used  to  prescribe 
steel  medicines  and  bark.  When  hectic  symptoms 
and  diarrhoea  came  on,  he  gave  the  patient,  three 
or  four  times  a day,  a pill  composed  of  half  a grain 
of  the  extract  of  opium,  and  one  grain  of  sulphate 
of  zinc.  When  inflammation  invaded  any  of  the 
viscera,  this  affection  was  resisted  by  appropriate 
menas.  (See  Clin.  Chir.  t.  i.  p.  492.) 

Dupuytren  made  some  particularly  interesting 
observations  on  the  cicatrisation  of  burns.  In  the 
first  degree  of  a burn,  there  is,  as  already  stated, 
no  solution  of  continuity,  and  consequently  no 
process  like  cicatrisation.  The  cure  is  by  re- 
solution.  But,  in  the  second  degree,  the  cuticle 
being  detached  from  the  rete  mucosum,  it  must 
fall  off,  and  will  require  to  be  replaced.  Here, 
the  reparation,  as  Dupuytren  explains,  is  affected 
in  three  ways,  viz.  without  suppuration,  with  a 
slight  suppuration  of  short  continuance,  or  with  a 
long  and  copious  suppuration.  In  many  instances, 
when  the  cuticle  forming  the  vesicle  is  not  re- 
moved, but  remains  applied  to  the  rete  mucosum, 
after  the  discharge  of  the  serosity,  no  suppuration 
whatever  takes  place.  A new  cuticle  is  produced 
immediately  under  the  old  one,  with  various  quick- 
ness, sometimes  in  24  hours,  sometimes  in  two, 
three,  four,  five  days,  or  even  later.  No  vestiges 
of  the  burn  are  then  left,  but  a more  or  less  con- 
spicuous redness,  which  disappears  between  the 
twelfth  and  thirtieth  days,  the  skin  resuming  its 
natural  colour.  If  the  action  of  caloric  has  been 
more  intense,  or  the  cuticle  has  been  removed,  and 
the  rete  mucosum  exposed,  the  surface  of  the 
skin  will  be  attacked  by  inflammation,  more  or  less 
acute.  In  some  of  these  cases,  after  the  discharge 
of  serous  fluid  for  a few  days,  an  inconsiderable  and 
short  suppuration  occurs,  without  any  remarkable 
alteration  of  the  rete  mucosum.  Here  the  result  is 
nearly  the  same  as  that  of  the  foregoing  example  ; 
the  suppurating  surface  drying  up,  and  becoming 
covered  with  a delicate  pellicle,  the  rudiment  of 
the  new  cuticle,  and  all  traces  of  the  injury 
being  obliterated.  But,  in  many  other  instances, 
a profuse  suppuration  comes  on,  which,  under 
neglect,  or  even  sometimes  under  the  most  skilful 
treatment,  continues  a long  while,  and  even  oc- 
casionally for  months.  Under  these  circumstances, 
either  the  rete  mucosum  is  completely  destroyed, 
or  the  organisation  connected  with  it  deeply  im- 
paired ; while,  in  other  examples,  it  is  destroyed  at 
some  points,  but  saved,  though  altered  at  others. 
In  the  first  case,  the  injury  has  reached  to  the 
cutis ; the  burn  has  attained  the  third  degree,  and 
the  progress  of  cicatrisation  is  the  same  as  what  will 
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be  presently  explained  as  taking  place  in  the  latter. 
In  the  second  case,  the  colouring  matter  usually 
becomes  much  deeper  than  in  the  natural  state. 
Hence,  those  yellow,  tawny,  or  brown  stains, 
exhibited  by  the  scars  after  the  cure  ; stains,  which 
are  never  effaced,  and  in  which  time  scarcely  ever 
causes  any  perceptible  modification  ; and  in  the 
negro,  the  skin  becomes  even  blacker  than  in  the 
natural  state.  Lastly,  in  the  third  case,  the 
surface  of  the  cutis  granulates  unequally  at  every 
point  where  the  rete  mucosum  has  been  com- 
pletely destroyed.  The  granulations  are  sometimes 
very  exuberant,  and  hence  irregular  prominences, 
which  continue  under  the  new  cuticle,  and  form 
more  or  less  numerous  columns,  crossing  one 
another  in  different  directions.  The  cicatrix  then 
exhibits  an  odd  appearance  ; for  the  rete  mucosum 
not  being  reproduced,  or  reproduced  but  very 
imperfectly,  over  the  points  where  it  has  been 
destroyed,  the  columns  or  projections,  resulting 
from  such  injury,  are  of  a white  colour ; while 
the  points  of  the  skin,  corresponding  to  those, 
where  the  rete  mucosum  has  been  merely  changed, 
are  of  a brownish  tint.  * 

The  foregoing  views  seem  to  Dupuytren  to 
suggest  certain  principles  in  practice  ; viz.  to  keep 
down  any  inflammation,  likely  to  rise  above  the 
ordinary  degree,  by  all  suitable  means,  emollients, 
discutients  and  even  bleeding,  if  necessary  ; to 
refrain  from  employing  irritating  topical  appli- 
cations ; to  avoid  removing  the  cuticle ; to  hinder 
suppuration  from  coming  on ; or,  if  it  has  taken 
place,  to  endeavour  to  stop  it  as  quickly  as  possible. 
But  if  suppuration  has  already  continued  a good 
while,  cannot  be  checked,  and  the  rete  mucosum 
is  deeply  altered,  or  destroyed,  then  Dupuytren  is 
an  advocate  for  destroying  and  levelling  the 
granulations  with  frequent  touches  of  the  nitrate 
of  silver,  and  for  dressing  the  ulcer  with  fine  linen 
spread  with  cerate,  and  having  many  apertures 
cut  in  it.  Such  astringents  as  are  calculated  to 
accelerate  cicatrisation  are  also  to  be  applied, 
and  even  sheet  lead  which,  by  its  equable  pres- 
sure, may  be  of  considerable  service.  In  this 
manner,  Dupuytren  found  that  a smooth  flat 
cicatrix  would  be  obtained,  free  from  deformity. 
But  all  means  commonly  prove  ineffectual  for 
the  dispersion  of  the  .diversified  stains,  of  a 
tawny,  yellow,  or  brown  colour,  occasioned  by 
the  alteration  of  the  undestroyed  rete  mucosum, 
or  rather  of  the  minute  glands,  which  secrete  it 
and  the  colouring  matter.  (See  Dupuytren,  Clin. 
Chir.  t.  ii.  p.  5 - — 12.) 

As  already  mentioned,  the  third  degree  of  a 
burn  is  characterised  by  the  total  destruction  of 
the  cuticle  and  rete  mucosum,  and  by  a con- 
siderable but  not  complete  destruction  of  the 
whole  thickness  of  the  cutis.  Hence,  in  this  case, 
there  is  no  reproduction  of  a complete  cutaneous 
texture,  as  in  a burn  of  the  fourth  degree.  A layer 
of  skin  is  yet  left,  and  it  is  from  it  that  other 
new  and  more  superficial  layers  are  derived. 
After  the  detachment  of  the  eschar,  comprising  the 
rete  mucosum,  and  a portion  of  the  thickness  of 
the  skin,  numerous  small  red  points  present  them- 

* IfBreschet’s  views  of  the  structure  of  the  skin  be 
correct,  then,  instead  of  referring  these  differences  to  the 
injured,  uninjured,  or  destroyed  state  of  the  rete  mu- 
cosum itself,  we  must  ascribe  them  to  the  accidental 
condition  of  the  minute  glands,  which  are  described  by 
Breschet,  as  the  sources  of  it,  and  to  the  state  of  the  co- 
louring apparatus. 
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selves  on  the  surface  of  the  ulcer,  which  exhibits  a 
whitish  ground.  According  to  Dupuytren,  this  is 
nothing  more  than  the  undestroyed  portion  of  the 
cutis,  which  soon  becomes  entirely  concealed  by 
the  increasing  number  of  red  points,  and  then  the 
ulcer  is  of  one  uniform  redness.  These  red  points 
or  granulations,  by  their  progressive  developement, 
gradually  fill  up  the  chasm  left  by  the  separation 
of  the  eschar. 

It  is  another  remark  made  by  Dupuytren,  that 
however  instantaneous  the  action  of  the  caloric  may 
be,  it  never  extends  its  effects  to  precisely  the 
same  depth  at  every  point.  This  is  a fact,  exem- 
plified in  every  kind  of  burn.  In  burns  of  the 
third  degree,  in  some  places  the  rete  mucosum 
alone  is  destroyed,  and  the  cutis  is  but  very  slightly 
injured;  whilst,  in  other  situations,  this  is  more 
deeply  involved,  without,  however,  being  com- 
pletely burnt  through.  This  irregularity  in  the 
depth  of  the  injury  refers  to  the  inequalities,  so 
often  noticed  in  the  granulations,  and  terminating 
where  cicatrisation  is  left  to  itself,  in  an  uneven 
rugged  scar. 

In  cases  of  the  third  degree,  Dupuytren  con- 
siders all  those  therapeutic  means  proper  which 
have  been  specified  or  called  for  by  burns  of  the 
second  degree.  If  the  inflammation  is  too  intense, 
or  the  suppuration  so  copious  and  protracted,  as  to 
threaten  a complete  destruction  of  the  cutis,  they 
are  to  be  diminished.  Cicatrisation  is  to  be  quick- 
ened by  appropriate  means.  Adhesions  of  parts  ta 
one  another,  and  the  obliteration  of  natural 
openings,  are  to  be  prevented  by  expedients,  which 
will  be  presently  described. 

For  the  correction  of  the  exuberance  and 
irregularity  of  the  granulations,  Dupuytren 
recommends  the  nitrate  of  silver  to  be  frequently 
employed.  He  also  preferred  dressings  which 
prevented  the  pus  from  lying  long  upon  the  ulcer. 
Hence  his  custom  of  covering  the  whole  surface 
with  fine  old  linen  spread  with  cerate,  and  full  of 
numerous  apertures  ; of  putting  over  this  a layer 
of  dry  charpie,  and  of  covering  the  whole,  not 
with  a common  roller,  but  with  separate  pieces  of 
bandage.  Thus  the  pus,  which  passed  through  the 
perforated  linen,  was  absorbed  by  the  charpie, 
and,  if  it  was  very  profuse,  it  made  its  escape  in 
the  interspaces  of  the  pieces  of  the  bandage. 

After  a more  or  less  prolonged  suppuration,  the 
cellular  and  vascular  granulations  are  described 
by  Dupuytren  as  gradually  assuming  a firmer  con- 
sistence, and  more  fibrous  character  ; and  the 
cuticle  is  deposited  over  them,  which  is  at  first  ex- 
ceedingly fine,  and  under  which  the  rete  mucosum 
is  organised,  of  a bright  red  colour,  irritable, 
prone  to  congestion,  and  often  the  seat  of  erysipelas. 
The  existence  of  the  rete  mucosum,  though  in  an 
imperfect  state,  and,  in  most  cases,  destitute  of  its 
colouring  matter,  was  considered  by  Dupuytren  an 
indisputable  fact.  Thus,  according  to  his  re- 
searches, the  cicatrix  of  a burn  of  this  degree  is 
white  in  the  negro,  and  whiter  in  the  F.uropean, 
than  the  common  skin.  In  some  cases,  however, 
he  believed  that  the  pigmentum  was  entirely 
or  partly  reproduced,  and  imparted  to  the  skin  a 
more  or  less  dark  colour.  The  rete  mucosum,  when 
entirely  a new  formation,  seemed  to  Dupuytren 
always  to  be  imperfect,  and  never  to  resume  its 
original  colour : hence  irremediable  disfigurement. 

In  the  fourth  degree  of  a burn,  the  whole  thick- 
ness of  the  skin  is  burnt  through  and  destroyed; 
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but  the  subcutaneous  cellular  tissue,  though 
exposed,  is  either  not  all,  or  but  slightly  injured. 
In  this  case,  according  to  Dupuytren’s  investiga- 
tions, cicatrisation  takes  place  in  several  ways. 
1.  After  the  detachment  of  the  eschar,  the  edges 
of  the  ulcer  insensibly  approach  one  another,  and 
unite.  2.  Or  else  the  edges  of  the  ulcer  being 
retained  in  their  respective  situations,  a new  cutis 
is  produced  from  the  subcutaneous  cellular  tissue. 
3.  Or,  lastly,  both  these  processes  are  combined. 

After  the  detachment  of  the  eschar,  the  bottom 
of  the  ulcer  is  described  by  Dupuytren  as  formed 
by  the  cellular  tissue ; its  margins  exhibit  a red 
circle,  which  is  the  rete  mucosum,  and  under  it, 
more  deeply,  a white  circle,  which  is  the  cutis. 
The  surface  of  the  ulcer  is  reddish  and  granular : 
it  diminishes  from  day  to  day ; its  swollen  edges 
subside  and  approach  one  another ; the  surround- 
ing skin  yields,  and  is  more  or  less  displaced  and 
dragged,  according  to  the  extent  of  the  chasm. 
If  this  extent  is  too  considerable,  then,  after  the 
skin  has  yielded  as  far  as  possible,  a new  texture  is 
produced,  which  serves  as  a substitute  for  those 
which  are  destroyed.  On  the  contrary,  if  the 
edges  of  the  ulcer  can  be  made  to  meet,  their 
union  is  accomplished  after  a suppuration  of 
longer  or  shorter  duration.  Dupuytren  further 
states,  that  this  is  what  happens  when  the  skin  is 
not  able  to  yield,  or  extend  itself,  and  the  parts  are 
put  into  a position  which  allows  the  sides  of  the 
ulcer  to  be  brought  into  contact.  But  if  the  approxi- 
mation of  the  margins  of  the  ulcer  to  one  another 
is  prevented,  either  by  the  unyielding  nature  of  the 
parts,  or  by  the  interference  of  the  surgeon,  then  a 
new  tissue  is  generated,  which  is  endued  with 
very  peculiar  properties.  (Clin.  Chir.  t.  ii.  p.  17 
— 19.) — This  tissue,  which  is  alleged  by  Dupuy- 
tren  to  be  fibro-cellular,  constitutes  the  cutis.  As 
soon  as  it  is  formed,  the  new  integuments  are 
promptly  completed  ; a rete  mucosum,  very  im- 
perfect indeed,  and  destitute  of  colouring  matter, 
covers  the  cutis,  and  is  itself  quickly  covered 
by  cuticle,  the  qualities  of  which  differ  but  little 
from  those  of  the  original. 

Dupuytren  concurs  with  Hunter  in  represent- 
ing the  formation  of  a new  skin  as  a difficult  task 
for  nature:  and  this  texture  is  always  organ- 
ised slowly,  when  the  ulcer  is  of  considerable 
extent;  but  when  this  has  been  accomplished, 
cicatrisation  is  soon  completed.  Thus  it  is  sur- 
prising to  see  an  ulcer,  which  has  continued  for 
months  without  any  particular  change,  all  on  a 
sudden  heal  up  in  a few  days.  (See  Clin.  Chir. 
t.  ii.  p.  25.) 

Dupuytren  enters  into  some  very  interesting  re- 
flections on  the  surgical  plans  which  are  to  be 
adopted,  in  order  to  make  the  cicatrix  correspond 
as  accurately  as  possible  to  the  destroyed  textures. 
The  first  is,  position  of  the  limb  or  part.  Here  the 
general  maxim  is  to  let  the  position  of  the  part  be 
diametrically  the  reverse  of  what  would  promote 
the  cure,  by  bringing  the  edges  of  the  ulcer  towards 
one  another.  The  desideratum  is  to  obtain  a 
cicatrix,  whose  extent  should  be  equal  to  that  of 
the  destroyed  skin,  and  even  somewhat  greater, 
on  account  of  the  contractile  property  of  the  new 
texture.  Thus,  if  the  burn  is  on  the  front  of  the 
elbow,  the  arm  is  to  be  kept  forcibly  extended, 
until  the  substance  of  the  cicatrix  has  been  formed. 
The  same  plan  is  applicable  to  burns  of  the  anterior 
part  of  the  fingers,  hand  and  wrist,  groin,  sole  of 


the  foot,  ham,  &c.  Supposing  the  burn  to  be  on 
the  back  of  the  neck,  the  chin  is  to  be  kept  ap- 
proximated to  the  chest ; but,  on  the  contrary, 
the  burn  is  on  the  forepart  or  side  of  the  trunk,  the 
opposite  position  is  to  be  maintained.  If  the  burn 
is  on  the  front  of  the  knee,  or  back  of  the  elbow, 
the  leg,  or  forearm,  should  be  kept  half  bent, 
or,  what  is  still  better,  in  a state  of  complete  and 
forced  extension.  When  the  armpit  is  burnt,  the 
arm  should  be  kept  in  the  position  of  abduction  ; 
but,  in  that  of  adduction,  when  the  top  of  the 
shoulder  is  the  seat  of  the  burn.  (See  Clin.  Chir. 
t.  ii.  p.  27.) 

Dupuytren  notices  some  circumstances,  how- 
ever, under  which  it  is  difficult,  or  impossible,  for 
the  foregoing  principle  to  be  acted  upon  in  practice. 
Such  is  the  case  where  the  skin  all  round  the  mem- 
ber has  been  destroyed  to  some  extent : by 
adopting  one  position,  the  advantages  of  another 
would  be  lost.  Here  Dupuytren  advises  a posi- 
sition  to  be  selected  which  will  leave  a cicatrix  that 
will  interfere  least  with  the  free  movements  of  the 
part.  Thus,  if  the  burn  occupies  the  whole  surface 
of  the  radio-carpal  articulation,  it  is  better  to  keep 
the  wrist  extended  than  bent,  because  the  cicatrix, 
which  would  confine  the  joint  in  the  first  posture, 
would  be  less  inconvenient  than  one  which  would 
fix  it  in  the  second.  In  some  of  these  perplexing 
cases,  Dupuytren  considers  it  advantageous  to 
adopt  different  positions  alternately,  and  to  hasten 
cicatrisation  on  one  side,  and  retard  it  on  the  other. 
(See  Clin.  Chir.  t.  ii.  p.  29.) 

Mr.  Earle  is  of  opinion  that,  by  due  attention  to 
certain  principles,  the  deformities  from  burns  may 
generally  be  avoided.  “ 1 am  quite  ready  to  ad- 
mit (he  observes),  that  it  is  not  in  our  power 
to  arrest  the  law  of  nature,  by  which  a cicatrised 
surface  becomes  smaller,  and  occupies  less  space, 
than  the  original  Wound ; but  it  is  in  our  power,  in 
most  cases,  to  direct  and  modify  that  which  we 
cannot  wholly  prevent;  and  thus,  at  all  events,  to 
counteract  its  injurious  effect.  We  cannot  prevent 
the  process  of  absorption  (of  the  granulations), 
but  we  can  prevent  its  taking  place  in  a direction 
which  may  interfere  with  the  healthy  functions 
of  the  part.  To  take  the  upper  extremity  as  an 
example.  I will  suppose  a case,  where  the  whole 
integuments  on  the  inner  and  front  part  of  the  arm 
and  forearm  have  been  destroyed.  If  such  ex- 
tremity be  kept  carefully  extended  on  a splint,  not 
only  during  the  whole  progresss  of  healing,  but  long 
subsequent  to  the  perfect  cicatrisation,  you  will 
find  that  the  cicatrised  surface  will  diminish  in 
a circular  direction,  drawing  the  healthy  integu- 
ment together  from  side  to  side  ; but,  that  no  con- 
traction will  take  place  in  the  long  axis,  in  which 
alone  it  can  impede  the  due  motions  of  the  limb. 
This  permanent  extension  should  be  persevered 
in  during  the  day  and  night,  until  all  changes 
have  ceased,  and  the  cicatrix  has  contracted  to  its 
smallest  dimensions.  Care,  however,  should  be 
taken,  during  this  time,  to  give  passive  motion  to 
the  different  joints,  by  which  the  proper  secreth  a 
of  synovia  will  be  kept  up,  and  the  eventual  free 
use  of  the  limb  will  be  insured.  This  plan  of 
maintaining  the  limb  in  state  of  permanent 
extension  should  be  commenced  as  soon  as  the 
wound  has  begun  to  granulate.”  (See  Earle’s 
Lect.  on  Burns,  p.  43.) 

Cases  are  noticed  by  Dupuytren,  in  which  the 
plans  calculated  to  produce  a good  cicatrix  cannot 
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be  persevered  in  without  danger ; as,  where  the 
patient  is  likely  to  be  exhausted  by  the  long  and 
profuse  discharge.  Here,  instead  of  retarding  the 
formation  of  the  cicatrix,  and  compelling  nature  to 
fill  up  the  chasm  with  a new  texture,  it  is  necessary 
to  expedite  it  by  favouring  the  approximation  of 
the  edges  of  the  ulcer  to  one  another,  promoting 
the  developement  of  the  tissues  of  union,  or  excit- 
ing inflammation  when  it  is  languid,  and  repressing 
it'when  it  is  too  violent.  But,  in  such  cases,  it  is 
prudent  to  follow  Dupuytren’s  advice  in  apprising 
the  patient,  or  his  friends,  of  the  necessity  for  this 
plan,  and  of  the  deformity  which  will  unavoidably 
follow  it. 

There  are  also  certain  regions  of  the  body,  specified 
by  Dupuytren,  where  no  advantage  can  be  derived 
from  position,  and  where  it  is  exceedingly  difficult 
to  prevent  deformity.  Such,  in  particular,  is  the 
face.  Thus,  if  a burn  of  the  fourth  degree  were 
to  destroy  a portion  of  the  lower  eyelid  and  cheek, 
it  would  be  impossible  to  hinder  the  edges  of  the 
ulcer  from  getting  nearer  together,  and  the  eyelid 
would  be  drawn  down  until  it  almost  formed  a junc- 
tion with  the  upper  lip.  If  a similar  burn  were  to 
occur  on  the  forehead,  temples,  upper  eyelid,  or 
scalp,  an  analogous  deformity  would  be  the  result. 
Beetle  as  the  means  are  which  are  within  the  sur- 
geon’s reach,  when  position  is  unavailing,  they 
should  never  be  neglected.  Here,  as  Dupuytren  ex- 
plains, it  is  proper,  1.  To  retard,  as  much  as  pos- 
sible, the  detachment  of  the  eschar,  which,  so  long 
as  it  remains,  has  the  effect  of  keeping  the  edges  of 
the  ulcer  apart.  The  healing  processes  commence 
under  it,  and  the  margins  of  the  chasm,  becoming 
more  fixed  to  the  subjacent  textures  by  inflamma- 
tion, are  less  disposed  to  be  drawn  towards  one 
another  when  the  separation  of  the  eschar  does 
take  place.  2.  As  soon  as  the  latter  event  has 
occurred,  cicatrisation  is  to  be  quickened,  by 
frequently  touching  the  ulcer  with  the  nitrate  of 
silver.  Care  is  also  to  be  taken  to  prevent  any 
cicatrising  points  in  the  centre,  or  at  the  cir- 
cumference of  the  ulcer,  from  being  destroyed,  by 
the  pus  being  suffered  to  continue  too  long  in  con- 
tact with  them.  Hence,  Dupuytren  was  an  advo- 
cate for  frequently  washing  the  part,  and  renewing 
the  dressings. 

Position,  by  means  of  which  a good  cicatrix  has 
been  obtained,  is  recommended  by  Dupuytren  to 
be  continued  a month,  six  weeks,  or  even  longer, 
after  the  cure. 

It  is  not  only  necessary  to  place  the  parts  in 
the  desirable  position,  but  also  to  maintain  it  by 
means  of  a bandage,  or  apparatus.  Thus,  when  the 
burn  is  situated  on  the  anterior,  posterior,  or  lateral 
part  of  the  neck,  the  head  is  to  be  kept  inclined 
in  one  direction  or  another,  with  straps  or  bands, 
fastened  to  a bandage  on  the  body.  When  the 
burn  is  on  some  part  of  the  wrist,  Dupuytren  used 
to  put  along  the  forearm  on  the  side  furthest  from 
thr  injury,  a pad  of  a certain  thickness  which  de- 
scended to  the  joint  without  going  beyond  it. 
Over  this  he  laid  a splint  of  sufficient  length  to 
reach  to  the  ends  of  the  fingers,  and  then,  availing 
himself  of  the  vacancy  between  the  hand  and  the 
splint,  he  kept  the  former  inclined  towards  the 
latter  with  a few  additional  turns  of  the  roller 
employed  to  fix  the  pad. 

When  the  burn  involved  the  palm  of  the  hand, 
or  passed  between  the  fingers,  Dupuytren  used  to 
place  the  pad  along  the  back  of  the  forearm,  car- 


pus, and  metacarpus,  and  then  a splint  terminating 
below  in  a hand  board,  and  long  enough  to  cover 
the  whole  hand,  even  when  the  fingers  were  ex- 
tended, and  widely  separated  from  one  another. 
The  hand  board,  at  the  points  corresponding  to  the 
extremities  of  the  fingers,  had  ten  slits  in  it, 
intended  for  the  reception  of  the  ends  of  five  pieces 
of  tape,  which  formed  so  many  nooses  for  the  con- 
finement of  the  fingers.  Or  the  hand  board,  in- 
stead of  having  fissures,  was  adapted  to  the  shape 
of  the  hand,  and  furnished  with  prolongations  for 
the  fingers. 

In  burns  of  the  second  and  third  degrees,  Du- 
puytren found,  that  adhesion  of  contiguous  parts 
might  be  prevented  by  keeping  them  apart  by  the 
interposition  of  some  extraneous  body,  moving 
them  about,  and  passing  a probe  between  them  at 
every  time  of  dressing  them  ; but  that,  when  the 
burn  was  of  the  fourth  degree,  these  means  were 
not  effectual.  Thus  he  found  it  not  enough  to 
maintain  the  fingers  separated  and  extended,  but 
that  it  was  essential  to  make  more  or  less  pressure 
directly  on  the  point  where  the  cicatrix  began. 
This  pressure  was  made  by  means  of  a long  narrow 
compress,  the  middle  of  which  was  applied  pre- 
cisely to  the  angle  of  the  commissure  of  the  fingers, 
while  the  two  ends  were  carried  over  the  front  and 
back  of  the  forearm,  and  there  fastened.  The  same 
principle  is  applicable  to  other  similar  cases. 

When  a burn  of  the  fourth  degree  implicated  the 
circumference  of  natural  orifices,  as  those  of  the 
nostrils,  vagina,  mouth,  &c.,  Dupuytren  used  to 
prevent  the  obliteration  of  such  apertures  with 
dossils  of  lint,  tents,  cannulae,  prepared  sponge, 
ivory  tubes,  &c.  Attention  to  this  indication 
seemed  to  him  here  as  proper  as  in  burns  with  ve- 
sication, or  those  of  the  third  degree ; but,  with 
these  differences,  1.  That  they  are  even  more 
rigorously  indispensable.  2.  That  the  diameter  of 
the  foreign  bodies  must  always  exceed  that  of  the 
orifice  into  which  they  are  introduced.  3.  That  their 
use  must  be  continued  long  after  the  cure,  in  order 
to  resist  the  contractile  tendency  of  the  cicatrix. 

Amongst  the  means  for  fulfilling  the  indication 
under  consideration,  are  straps  of  adhesive  plaster. 
But  Dupuytren  correctly  observes  that,  though 
they  are  very  efficient  when  they  are  applied  across 
an  ulcer,  in  keeping  its  edges  approximated,  their 
action  is  but  feeble  when  employed  for  maintaining 
them  apart.  Yet  he  admits  that  circumstances 
occur,  in  which  they  are  of  service.  Such  are 
burns  of  the  face,  forehead,  temples,  scalp,  &c.  j 
where  the  parts  cannot  be  operated  upon  by  po- 
sition and  other  means. 

In  burns  of  the  fifth  and  sixth  degrees,  impli- 
cating the  muscles  and  tendons,  a chief  object  is 
to  keep  the  limb  or  part  in  such  a position  as  will 
leave  after  the  cure  the  least  inconvenience.  In 
general,  as  Dupuytren  remarks,  the  disorganisation 
is  so  considerable,  that  the  preservation  of  the  pa- 
tient’s life,  by  promoting  cicatrisation  by  every 
possible  means,  engages  all  the  surgeon’s  attention, 
who  has  now  no  opportunity  of  thinking  about  the 
prevention  of  deformity,  or  the  losses  of  functions 
resulting  from  it.  (See  Clin.  Chir.  t.ii.  p.  33 — 39.) 

Of  the  Means  for  correcting  the  Deform- 
ities, AND  RELIEVING  THE  IMPAIRMENT  OF 

FUNCTIONS  ARISING  FROM  THE  UNFAVOURABLE 

Cicatrisation  of  Burns. 

These  deformities  consist  of  inequalities,  fleshy 
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bands,  fraena,  adhesions,  depressions,  a puckering 
up  of  the  part,  and  decolourations  or  stains  of  the 
skin. 

With  respect  to  the  marbled  or  mottled  deco- 
lourations left  as  consequences  of  exposure  to  mo- 
derate degrees  of  heat,  the  treatment  recommended 
by  Dupuytren,  consists  in  removing  the  exciting 
cause,  and  using  astringent  lotions,  particularly 
those  of  the  acetate  of  lead.  He  acknowledges,  at 
the  same  time,  that  the  plan  is  generally  unavailing, 
and  suspects,  that  it  would  prove  more  successful, 
if  combined  with  methodical  compression.  The 
slow  and  prolonged  action  of  caloric  here  adverted 
to,  he  found  to  be  not  unfrequently  the  cause  of 
varices. 

The  following  are  some  examples  of  the  various 
deformities,  which  Dupuytren  had  known  to  follow 
burns.  In  some  patients,  all  the  integuments  at 
the  base  of  the  skull,  and  with  them,  the  ears  and 
eyebrows,  were  strongly  drawn  upwards  by  a cica- 
trix, which  had  contracted  itself  towards  the  top 
of  the  head.  In  others,  the  eyebrow  and  upper 
eyelid  were  drawn  up,  and  rendered  immoveable 
by  a cicatrix  on  the  forehead.  In  one,  the  eyelids 
were  everted  by  scars  on  their  fore  part,  or  at  the 
base  of  the  orbit.  In  another,  the  commissures  of 
the  eyelids  were  drawn  outwards  or  inwards  by 
cicatrices  on  the  temple,  or  root  of  the  nose  ; or 
the  ala  of  the  nose  was  pulled  upwards  by  a cica- 
trix above  it,  and  the  nostril  obliterated.  In 
others,  again,  the  commissure  of  the  lips  was  drawn 
upwards,  outwards,  or  downwards,  by  cicatrices  on 
various  parts  of  the  cheek  ; or  the  upper  lip  was 
united  to  the  septum  of  the  nose  ; or  the  lower  one 
to  the  chin,  so  as  to  be  incapable  of  preventing  the 
escape  of  the  saliva.  In  others,  the  ears  adhered 
to  the  temples,  and  the  meatus  was  contracted,  or 
obstructed;  or  the  chin,  with  its  prominence  effaced, 
was  fixed  to  the  front  of  the  neck,  or  upper  part 
of  the  chest ; or  the  skin  of  the  neck  adherent  to 
the  thyroid  cartilage,  or  hyoid  bone,  whence  a 
difficulty  of  swallowing,  and  an  incurable  enroue- 
ment.  In  other  instances,  the  shoulder  was  drawn 
upwards,  and  the  head  to  one  side,  by  a cicatrix 
on  the  lateral  part  of  the  neck.  In  some  girls,  in 
consequence  of  the  horrible  mutilation  of  the 
breast,  the  mammary  glands  could  not  be  de- 
veloped, or  serve  for  the  secretion  of  milk.  In 
other  cases  seen  by  Dupuytren,  the  trunk  was 
bent  forwards,  by  bands  extending  from  the  front 
of  the  chest  to  the  abdomen  ; or  the  shoulder  was 
depressed  towards  the  hip,  and  this  pulled  up- 
wards by  a cicatrix  on  the  side  of  the  trunk  ; or 
the  elbow  was  fixed  close  to  the  side  by  a cicatrix 
in  the  axilla,  resembling  a kind  of  fin,  when  an 
attempt  was  made  to  lift  the  humerus  from  the 
side  ; or  the  forearm  was  held  in  the  bent  position 
by  the  effects  of  a cicatrix  situated  on  the  front  of 
it,  or  the  upper  arm.  In  other  instances,  the 
wrist  was  bent  or  extended,  or  the  fingers  simi- 
larly affected  were  all  united,  and  blended  toge- 
ther in  one  mass,  covered  by  the  cicatrix.  Du- 
puytren had  seen  the  penis  either  fixed  to  the  linea 
alba  by  a cicatrix  which  represented  a sort  of  fold, 
like  what  prevails  in  quadrupeds  ; or  else  drawn 
to  one  side,  and  adherent  to  the  scrotum,  which 
had  grown  to  the  thighs.  In  one  case,  the  thigh, 
was  fixed  in  the  bent  posture  by  a cicatrix  in  the 
groin,  which  cicatrix,  though  scarcely  apparent 
when  the  limb  was  quiet,  was  converted  into  a 
very  prominent  band  by  the  least  movement  of 


extension.  Dupuytren  had  known  the  abdominal 
ring  so  weakened  by  a cicatrix  in  front  of  it,  that 
a hernia  took  place,  attended  with  the  peculiarity, 
that  the  cicatrix  formed  such  a projection  when 
the  limb  was  extended,  that  it  prevented  the  pa- 
tient from  keeping  up  the  bowels  with  a truss, 
until  it  had  been  divided.  In  other  cases,  he  had 
seen  the  leg  kept  permanently  bent  by  bands  in 
the  ham  ; or  the  feet  twisted  outwards  or  inwards, 
in  consequence  of  burns  on  the  sides  of  these  parts, 
or  the  legs,  which  had  occurred  in  early  life  ; or 
the  toes  pointing  straight  upwards,  or  downwards, 
sometimes  with  their  dorsal  surface  directed  to- 
wards the  ground,  so  as  entirely  to  incapacitate 
the  patient  from  walking. 

Mr.  Earle  has  known  the  contraction  of  the  ci- 
catrix of  a burn  act  with  such  force,  as  to  bring 
the  shoulders  towards  one  another  by  a partial 
absorption  of  the  clavicles.  He  mentions  another 
case,  in  which,  not  only  the  whole  head  was  bowed 
down  towards  the  sternum,  but  the  lower  jaw- 
bone curved  downwards,  so  as  only  to  admit 
of  the  last  molar  teeth  coming  in  contact ; the 
mouth  being  kept  permanently  open,  and  the  di- 
rection of  the  incisor  teeth  so  altered,  that  they 
projected  nearly  in  a horizontal  line.  In  a third 
case,  the  arm  was  pinioned  to  the  side,  and  the 
hair  and  scalp  drawn  many  inches  down  the  back 
between  the  scapulre.  (See  Two  Led.  an  Burns, 
p.  41.)  Such,  indeed,  is  the  force  adverted  to, 
that  dislocations  may  be  produced  by  it.  I have 
known  instances  of  this  with  reference  to  the 
thumb  and  fingers  ; and  Cruveilhier  describes  the 
particulars  of  a rare  example,  in  which  the  carpus 
was  luxated  from  the  radius  from  the  same  cause. 
(See  Anat.  Pathol.  Livr.  ix.) 

Plowever  numerous  or  diversified  the  deform- 
ities from  burns  may  be,  Dupuytren  considered  all 
of  them  as  admitting  of  being  classed  under  a few 
heads.  All  of  them  consist  either  of  cicatrices, 
which  are  too  narrow,  or  too  prominent  ; or  in  un- 
natural adhesions,  or  obliterations,  or  in  losses  of 
organs. 

With  respect  to  operations  undertaken  for  the 
cure  of  deformities  from  burns,  Dupuytren  lays 
down  the  following  principles:  — 1.  The  attempt 
should  never  be  made  till  several  months,  or  even 
years,  after  the  formation  of  the  cicatrix.  This 
rule,  he  says,  cannot  be  deviated  from,  without  the 
risk  of  incurring  a great  loss  of  substance  pro- 
duced by  the  destruction  of  the  new-formed  sub-  1 
stance  of  the  cicatrix.  2.  An  operation  should  1 
never  be  practised,  unless  a larger  and  less  de- 
formed cicatrix  than  that  which  it  is  wished  to 
correct,  can  certainly  be  obtained  with  the  aid  of 
position  and  bandages.  This  precept  Dupuytren 
deemed  specially  applicable  to  cicatrices  on  the 
face,  which  in  general  should  not  be  meddled  with. 

3.  An  operation  should  only  be  undertaken  when 
it  will  restore  the  original  shape  and  functions  of 
the  parts.  Hence,  it  must  be  abstained  from 
whenever  anchylosis  exists,  or  the  muscles  and 
tendons  are  destroyed.  Occasionally,  however,  it 
may  be  performed  for  the  removal  of  deformity, 
though  the  functions  of  the  part  cannot  be  restored 
by  it.  (See  Clin.  Chir.  t.  ii.  p.  51.  &c.) 

But  in  what  manner,  and  according  to  what 
rules,  is  the  operation,  if  judged  advisable,  to  be 
performed?  Now  Dupuytren  does  not  admit, 

1.  That  every  operation  which  leaves  the  texture 
of  the  cicatrix  subsisting,  will  be  followed  by  a 
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return  of  the  contraction  as  before.  2.  Or  that, 
in  order  to  attain  success,  it  is  absolutely  necessary 
to  cut  away  the  cicatrix,  and  then  bring  the  edges 
of  the  wound  together,  so  as  to  unite  them  by  the 
first  intention.  He  found,  that  when  the  cicatrices 
had,  after  a length  of  time,  acquired  their  com- 
plete solidity,  and  the  frsena  or  bands  had  become 
perfectly  organised,  that  the  substance  of  the  cica- 
trix is  scarcely  more  disposed  to  contract  than  an 
original  texture.  Hence  the  rule  which  he  lays 
down,  that  no  surgical  operation  should  ever  be 
done  until  the  cicatrices  and  adhesions  have  at- 
tained this  perfect  organisation.  When  the  object 
was  to  remedy  too  narrow  a cicatrix,  Dupuytren 
used,  1.  To  make,  at  various  points  of  thefrgenum, 
transverse  incisions  completely  through  it,  so  as  to 
be  able  perfectly  to  extend  ifi  without  removing 
any  of  its  texture.  2.  To  extend  the  parts,  and 
bring  them  into  the  opposite  direction  to  that  in 
which  they  had  been  drawn  by  the  burn,  and  thus 
obtain  a cicatrix  by  the  production  of  a new  cuta- 
neous tissue.  The  requisite  position  was  then 
maintained  by  means  of  bandages,  machinery,  &c. 
If  the  parts  were  supple  and  yielding,  they  were 
put  at  once  into  the  right  posture  ; in  the  opposite 
case,  a slow  and  gradual  extension  of  them  was 
made,  for  which  purpose  Dupuytren  conceived 
that  splints  furnished  with  elastic  springs,  so  as  to 
keep  up  a gentle  but  permanent  effect,  would  be 
of  great  use.  In  this  country  splints  with  hinges, 
and  allowing  their  angle  of  flexion  to  be  regulated 
by  a screw,  are  often  employed.  3.  The  operation 
having  been  performed,  the  case  seemed  to  Du- 
puytren to  be  nearly  in  the  same  condition,  as  di- 
rectly after  the  separation  of  the  eschar.  Hence 
his  advice  is,  that  the  formation  of  the  cicatrix 
should  be  regulated  by  the  means  already  specified  ; 
and  every  effort  made  to  hinder  it.  from  taking 
place  by  the  approximation  of  the  edges  of  the 
wound.  If  secondary  frsena  or  bands  form,  they 
are  to  be  immediately  cut  through  without  sparing 
one  of  them.  To  the  neglect  of  this  precept, 
Dupuytren  ascribes  the  failure  of  many  oper- 
ations. 

If  the  removal  of  too  prominent  a cicatrix  was 
the  object,  Dupuytren  first  sliced  off  the  project- 
ing part  of  it  on  a level  with  the  skin  : secondly, 
he  kept  the  edges  of  the  wound  apart:  thirdly,  he 
frequently  cauterised  the  surface  so  as  to  keep  it 
rather  below  the  level  of  the  integuments.  (See 
Clin.  Chir.  t.  ii.  p.  68.) 

Instead  of  slicing  off  the  prominent  cicatrix,  Mr. 
Higginbottom  rubs  it  with  the  nitrate  of  silver,  ex- 
poses it  to  the  air  for  three  days,  and  then  covers 
the  part  with  ointment.  The  application  is  re- 
peated as  cften  as  necessary.  (See  J.  Higginbot- 
tom on  the  Use  of  the  Nitrate  of  Silver,  p.  157. 
ed.  2.) 

If  the  deformity  consisted  in  simple  adhesions, 
Dupuytren’s  practice  was  as  follows:  — 1.  After 
having  divided  them,  he  dissected  them  freely  to 
beyond  their  origin.  2.  Then  he  drew  the  parts 
asunder.  3.  Methodical  and  constant  pressure 
was  maintained  on  the  point  whence  the  cicatrix 
must  proceed,  which  is  always  at  the  angle  of  union 
of  the  parts.  (C/m.  Chir.  t.  ii.  p.  69.) 

When  the  surfaces  adherent  to  one  another  are 
extensive,  as  in  cases  of  union  of  the  arm  to  the 
trunk,  or  the  two  thighs  together,  Dupuytren  cau- 
tions surgeons  not  to  complete  the  operation  at 
once,  as  dangerous  consequences  may  follow  so 


large  a wound.  The  same  rule  is  applicable  to 
extensive  callous  prominences.  Here  it  is  best  to 
proceed  by  fractions,  and  to  let. the  wound  of  one 
operation  be  cured  before  another  is  undertaken. 
(P.  73.)  Another  important  caution,  given  by 
Dupuytren,  is,  to  be  certain,  before  any  operation 
is  attempted,  that  the  limb,  retained  in  a faulty 
position,  is  not  incapable  of  being  brought  into 
a better  one ; if  there  .were  deformity  of  the  arti- 
cular surfaces,  anchylosis, rnr  atrophy  of  the  limb, 
the  division  of  the  adhesions  and  contractions  would 
be  entirely  useless. 

Mr.  Earle  admits  that,  in  recent  cases,  occurring 
in  any  of  the  extremities,  and  where  the  contrac- 
tion is  confined  to  the  integuments,  the  division  of 
it  may  remove  the  deformity  for  a time  ; but,  he 
maintains,  that  when  the  contraction  has  been  of 
longer  duration,  the  muscles  acquire  a new  sphere 
of  action,  and  afford  an  additional  and  powerful 
opposition  to  the  free  exercise  of  the  limb.  In 
some  cases,  he  observes,  even  the  bony  fabric  be- 
comes moulded  and  altered  by  the  powerful  con- 
striction exerted  on  it.  In  such  circumstances,  he 
regards  transverse  incisions  and  other  severe  oper- 
ations as  promising  not  even  a prospectof  temporary 
alleviation.  Hence  in  a case  which  was  under  his 
care  in  1813  (See  Med.  Chir.  Trans,  vol.  v.p.  96. 
&c.),  he  was  induced,  like ' Ilildanus,  to  remove 
the  whole  of  the  diseased  cicatrix,  and  to  bring  the 
healthy  integuments  together  from  the  two  sides  of 
the  arm,  which  was  kept  extended  on  a splint,  not 
only  during  the  healing  of  the  wound,  but  for  a 
considerable  time  after  the  new  cicatrix  had 
formed.  Under  suc/h  treatment,  he  conceived, 
that  the  contraction  would  take  place  in  a lateral 
direction,  and  not  in  the  long  axis  of  the  limb. 
This  case  proved  completely  successful  as  well  as 
many  others  under  Air.  Earle  himself,  Sir  Benja- 
min Brodie,  Air.  James  of  Exeter,  and  Air.  Hodg- 
son of  Birmingham.  (See  Earle’s  Led.  on  Burns , 
p.  51). 

Mr.  J ames  constructed  an  apparatus  for  keeping, 
the  chin  elevated  after  operations  for  relieving 
contractions  of  the  neck.  This  plan,  with  certain 
modifications,  Air.  Earle  has  found  answer,  not  only 
for  curing  but  preventing  such  contractions.  In 
slighter  cases,  a stiff  soldier's  collar,  worn  night 
and  day,  will  be  a sufficient  protection  against  con- 
traction, provided  the  skin  directly  below  the  chin 
be  not  burnt.  (P.53.) 

When  Dupuytren  had  to  deal  with  a contrac- 
tion or  obliteration  of  some  natural  opening,  1.  It 
was  enlarged,  if  only  lessened ; but  perforated 
again,  if  obliterated,  with  a cutting  instrument  or 
trocar.  2.  Dossils  of  lint,  tents,  or  ivory  tubes, 
much  wider  than  the  natural  openings,  were  then 
introduced,  and  kept  in,  not  only  until  the  cicatrix 
had  formed,  but  for  a long  while  afterwards. 

For  the  prevention  of  the  return  of  the  contrac- 
tion, Dupuytren  strongly  insisted  on  the  necessity  of 
persevering  with  the  means  calculated  to  resist  it, 
until  the  cicatrix  had  lost  this  tendency  by  attain- 
ing its  definitive  organisation  ; and,  besides  ma- 
chinery, he  had  recourse,  occasionally,  to  warm 
bathing,  douches,  emollient  applications,  and  oily 
embrocations. 

Cleg  norm's  Plan  of  treating  Burns. 

This  consisted  in  the  immediate  application  of 
vinegar,  which  was  continued  until  the  pain  abated  - 
and  when  this  returned,  it  was  repeated.  If  there 
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were  eschars,  these,  after  the  pain  had  ceased, 
were  covered  with  a poultice  for  six  or  eight  hours, 
after  which,  the  parts  were  sprinkled  with  finely 
powdered  chalk,  so  as  to  remove  every  appearance 
of  moisture.  The  whole  surface  was  then  poul- 
ticed again  ; and  the  same  mode  was  pursued 
every  night  and  morning,  until  the  cure  was  com- 
plete. If  the  use  of  poultices  relaxed  the  ulcers 
too  much,  a plaster,  or  ointment,  containing  the 
acetate  of  lead,  was  applied , but  the  chalk  was 
still  sprinkled  upon  the  sore. 

With  respect  to  general  remedies,  Mr.  Cleghorn 
allowed  his  patients  to  eat  boiled,  or  roasted  fowl, 
or,  in  short,  any  plainly  dressed  meat  which  they 
liked.  He  did  not  object  to  their  taking  moderate 
quantities  of  wine,  spirits  and  water,  ale,  or  porter. 
He  never  had  occasion  to  order  bark,  or  any 
internal  medicines  j whatever  ; and  he  only  once 
thought  it  necessary  to  let  blood.  When  the  pa- 
tient was  costive,  Mr.  Cleghorn  ordered  boiled  pot- 
barley  and  prunes,  or  some  other  laxative  nourishing 
food,  and  sometimes  an  injection,  but  never  any 
purgative,  as  he  remarked  that  the  disturbance  of 
frequently  going  to  stool  was  distressing  to  a pa- 
tient with  bad  sores.  Besides,  he  thought,  that  a 
hurtful  weakness  and  languor  were  always  (more 
or  less)  brought  on  by  purgatives. 

In  cold  weather,  Mr.  Cleghorn  sometimes 
warmed  the  vinegar  a little,  placed  the  patients 
near  the  fire,  and  gave  them  something  warm  in- 
ternally. His  object  in  so  doing  was  to  prevent 
the  occurrence  of  tremblings,  and  chilliness,  which, 
in  two  instances,  after  employing  cold  vinegar, 
took  place  in  an  alarming  degree.  The  account  of 
Mr.  Cleghorn’s  plan  was  published  by  Mr.  Hunter. 
(See  Med . Facts  and  Observations,  v.  ii.)  In  this 
gentleman’s  use  of  fine  chalk  may  be  recognised 
the  commencement  of  the  analogous  practice  of 
covering  burns  with  flour,  which  is  chiefly  useful 
on  the  principle  of  excluding  the  air. 

Dr.  Kentish’s  Plan. 

The  fanciful  theories  advanced  by  Dr.  Kentish, 
lead  him  to  believe,  that  as  burns  are  injuries 
attended  with  increased  action,  there  are  two 
indications  for  restoring  what  he  terms  the  unity 
of  action:  viz.  the  excitement,  or  action,  of  the 
part  is  first  to  be  gradually  diminished  ; secondly, 
the  action  of  the  system  is  to  be  increased  to  meet 
the  increased  action  of  the  part,  according  to  the 
following  law : That  any  part  of  the  system, 
having  its  action  increased  to  a very  high  degree, 
must  continue  to  be  excited,  though  in  a less  degree, 
either  by  the  stimulus,  which  caused  the  increased 
action,  or  some  other  having  the  nearest  similarity  to 
it,  until  by  degrees  the  extraordinary  action  subsides 
into  the  healthy  action  of  the  part. 

With  this  view,  holding  the  part  to  the  fire, 
seems,  to  Dr.  Kentish  the  best  mode  of  relief ; 
but,  as  parts  of  the  body  are  injured,  to  which 
this  cannot  be  done,  stimulant  applications  must 
be  used.  The  strongest  rectified  spirits,  made  still 
stronger  by  essential  oils,  are  proper,  and  may  also 
be  heated  as  much  as  the  sound  parts  can  bear. 
These,  and  many  other  applications  of  the  same 
class,  says  Dr.  Kentish,  will  give  the  most  speedy 
relief.  They  are,  after  a certain  time,  to  be  suc- 
ceeded by  less  stimulant  applications,  until  the 
parts  act  by  common  natural  stimuli. 

The  internal  mode  of  relief  is,  to  give  those 
substances  which  most  speedily  excite  the  system  to 


great  action,  such  as  aether,  ardent  spirits,  opium, 
wine,  &c.,  by  which  means,  the  solution  of  con- 
tinuity of  action  is  allowed  to  last  the  shortest  time 
possible,  and  the  unity  of  action  is  restored,  which 
constitutes  the  cure. 

After  explaining  his  principles,  Dr.  Kentish 
takes  notice  of  the  various  substances,  which  have 
commonly  been  employed.  Of  these  he  would 
chiefly  rely  on  alcohol,  liquor  ammonias  subcar- 
bonatis,  aether  (so  applied  as  to  avoid  the  cooling 
process  of  evaporation),  and  spirit  of  turpentine. 

In  applying  these,  we  are  directed  to  proceed  as 
follows  : — The  injured  parts  are  to  be  bathed,  two, 
or  three  times  over,  with  spirits  of  wine,  spirits  'of 
wine  with  camphor,  or  spirit  of  turpentine,  heated 
by  standing  in  hot  water.  After  this  a liniment, 
composed  of  the  ceratum  resinae  softened  w'ith 
spirit  of  turpentine,  is  to  be  spread  on  soft  cloth, 
and  applied.  This"  liniment  is  to  be  renewed  only 
once  in  twenty-four  hours,  and,  at  the  second 
dressing,  the  parts  are  to  be  washed  with  proof 
spirit,  or  laudanum,  made  warm.  When  the  se- 
cretion of  pus  takes  place,  milder  applications 
must  be  made,  till  the  cure  is  effected. 

The  yellow  ointment  stops  the  pores  of  the  cloth, 
impedes  evaporation,  and  thus  confines  the  effect 
of  the  alcohol  to  the  burnt  surface.  The  first 
dressings  are  to  remain  on  four  and  twenty  hours. 
Dr.  Kentish  thinks  it  of  importance,  that  the  in- 
jured surface  should  be  left  uncovered  as  little  as 
possible.  It  is  therefore  recommended  to  let  the 
plasters  be  quite  ready,  before  the  old  ones  are  re- 
moved, and  then  only  to  take  off  one  piece  at  a time. 

It  will  seldom  be  necessary  to  repeat  the  appli- 
cation of  alcohol,  or  that  of  oleum  terebinth  in  ae. 
The  inflammatory  action  will  be  found  diminished, 
and,  according  to  Dr.  Kentish’s  principles,  the 
exciting  means  should  therefore  be  diminished. 
Warm  proof  spirits,  or  laudanum,  may  be  sub- 
stituted for  the  alcohol,  and  the  unguentum  resin m 
flavse  is  to  be  mixed  with  oleum  camph.  instead 
of  turpentine.  If  this  should  be  found  too  irri- 
tating, Dr.  Kentish  recommends  ceratum  plumbi 
acetatis,  or  cer.  calaminae.  Powdered  chalk  is  to 
be  used  to  repress  the  growth  of  exuberant  granu- 
lations, and  to  absorb  the  pus.  Into  the  cavities  of 
separated  eschars,  and  into  the  furrows,  between 
sloughs  and  living  parts,  he  introduced  powdered 
chalk.  Then  a plaster  was  applied,  and,  in  tedious 
cases,  a poultice  over  the  plaster. 

With  respect  to  the  internal  treatment,  the  II 
author  observes,  that  great  derangement  of  the  j 
system  arises  in  certain  persons,  from  causes, 
which,  in  others,  produce  no  effect ; and  that  this 
depends  on  a difference  in  the  degree  of  strength. 
Hence,  he  concludes,  that  as  strength  resists  the  i 
sympathetic  irritative  actions  of  parts,  and  weak- 
ness induces  them,  we  should,  in  all  cases,  make 
the  system  as  strong  as  we  can,  immediately  updu 
the  receipt  of  the  injury.  In  considerable  burns, 
he  supposes  a disproportion  of  action  to  take  place 
between  the  injured  parts,  and  the  system  at  large, 
or  what  he  styles  a solution  of  the  continuity  of 
action ; and  that,  by  a law  of  the  system,  a con- 
siderable commotion  arises,  for  the  purpose  of  re- 
storing the  equilibrium,  or  enabling  the  constitution 
to  take  on  the  action  of  the  part.  Hence,  Dr. 
Kentish  is  of  opinion,  that  the  indication  is  to  restore 
the  unity  of  action  of  the  whole  system,  as  soon  as 
possible,  by  throwing  it.  into  such  a state  as  to  absorb 
the  diseased  action,  and  then  gradually  bring  down 
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the  whole  to  the  natural  standard  of  action,  by 
nicely  diminishing  the  exciting  powers.  JEther 
and  alcohol,  or  other  stimulants,  are  to  be  imme- 
diately given  in  proportion  to  the  degree  of  inj  ury ; 
and  repeated,  once  or  twice  within  the  first  twelve 
hours,  and  afterwards  wine  or  ale  to  be  ordered, 
till  suppuration  takes  place,  when  it  will  be  no 
longer  necessary  to  excite  the  system. 

In  a second  essay,  Dr.  Kentish  remarks,  that 
m the  first  species  of  burns,  in  which  the  action  of 
the  part  is  only  increased,  he  has  not  found  any 
thing  better  for  the  first  application,  than  the  heated 
oleum  terebinthinae  and  ceratum  resinas,  thinned 
with  the  same.  In  superficial  burns,  when  the 
pain  has  ceased,  he  considers  it  advisable  to  desist 
from  this  application  in  about  four-and-twenty 
hours,  and  use  at  the  second  dressing  a digestive, 
sufficiently  thinned  with  common  oil,  beginning,  on 
the  third  day  with  the  ceratum  lap.  calaminaris. 
This  author  has  frequently  seen  secondary  inflam- 
mation excited  by  the  remedy.  The  most  certain 
remedy  for  this  unpleasant  symptom,  is  a digestive 
ointment,  thinned  with  oil,  or  a plaster  of  cerate, 
and  over  that  a large  warm  poultice.  The  cerate 
will  finish  the  cure.  Should  there  be  much  un- 
easiness of  the  system,  an  anodyne,  proportioned 
to  the  age  of  the  patient,  should  be  given. 

The  growth  of  fungus,  and  the  profuse  discharge 
of  matter  are  to  be  repressed,  as  already  mentioned, 
by  sprinkling  finely  levigated  chalk  on  the  surface, 
and  by  the  use  of  purgatives  in  the  latter  stages. 

We  learn  from  Dr.  Reese,  that  Dr.  Kentish’s 
treatment  is  still  the  most  popular  in  the  United 
States,  and  that  alcohol,  spirits  of  turpentine,  and 
the  mixture  of  linseed  oil  and  limewater,  are  in 
almost  universal  use.  (S ee  Amer’.  ed.  of  this  Diet.) 

Of  dressing  Burns  with  carded  Cotton. 

In  America  one  of  the  best  applications  for  su- 
perficial burns  is  found  to  be  raw  Motion,  thinly 
spread  out,  or  carded,  and  put  directly  on  the 
injured  parts.  (See  Dallam  on  the  use  of  Cotton 
in  Burns,  in  Potter’s  Medical  Lyceum,  p.  22. ; and 
Gibson’s  Institutes  and  Practice  of  Surgery,  p.62. 
vol.  i.  Bvo.  Philadelphia,  1824.)  According  to 
Professor  Gibson,  it  is  only  in  superficial  burns 
that  this  practice  answers ; but  Dr.  Anderson , of 
Glasgow,  who  has  tried  it  on  a large  scale,  repre- 
sents it  as  applicable  to  injuries,  whether  occasioned 
by  scalding,  or  actual  fire  ; whether  superficial,  or 
deep,  recent  or  old,  vesicated  or  sphacelated.  He 
states,  that  it  has  been  long  adopted  by  the  inhabit- 
ants of  the  Greek  islands.  One  of  its  advantages, 
he  says,  is,  that,  except  in  cases  of  deep  injury, 
the  cure  is  always  accomplished  without  any  ap- 
pearance of  cicatrisation.  (See  Glasgow  Med. 
Journ.  vol.  i.  p.  209.)  Another  is  the  avoidance 
of  the  pain  always  attending  the  frequent  renewal 
of  other  kinds  of  dressings  ; for  this  is  left  un- 
changed a considerable  time.  Some  care,  says 
Dr.  Anderson,  is  necessary,  both  in  preparing  and 
applying  the  cotton.  For  this  purpose,  it  should 
be  finely  carded,  and  disposed  in  narrow  fleeces, 
so  thin  as  to  be  translucent ; by  which  means 
it  can  be  applied  in  successive  layers,  and  is  thus 
made  to  fill  up  and  protect  the  most  irregular 
surfaces.  The  burnt  parts,  if  vesicated,  are  to  be 
washed  with  tepid  water,  and  the  fluid  evacuated 
by  small  punctures.  Or,  if  more  deeply  scorched, 
they  may  be  bathed  with  a spirituous  or  turpentine 
lotion.  The  cotton  is  then  applied,  layer  after 


layer,  until  the  whole  surface  is  not  only  covered, 
but  ^protected  at  every  point,  so  that  pressure  and 
motion  may  give  no  uneasiness.  On  some  parts 
it  will  adhere  without  a bandage,  especially  when 
there  is  much  discharge  ; but,  in  general,  a support 
of  this  kind  is  useful.  Where  the  vesications  have 
been  broken,  and  the  skin  is  abraded,  or  where 
there  is  sphacelus,  more  or  less  suppuration  always 
ensues  : and,  in  such  cases.  Dr.  Anderson  admits, 
the  discharge  may  be  so  great  as  soon  to  soak 
through  the  cotton,  and  become  offensive,  particu- 
larly in  summer,  so  that  it  may  be  necessary  to 
remove  the  soiled  portions.  This,  however,  he 
advises  to  be  done  as  sparingly  as  possible,  care 
being  taken  to  avoid  uncovering  or  disturbing  the 
tender  surface.  (Op.  cit.  p.  213.)  According  to 
Dr.  Anderson,  there  appears  to  be  a twofold  effect 
from  this  kind  of  treatment.  The  primary  effect 
arises  from  the  exclusion  of  the  air,  and  the  slowly 
conducting  power  of  cotton,  by  which  the  heat  of 
the  part  is  retained,  whilst  a soft  and  uniformly 
elastic  protection  from  pressure  is  afforded.  The 
secondary  effect,  he  says,  depends  entirely  on  the 
sheath,  or  case,  formed  by  the  cotton,  absorbing  the 
effused  serum,  or  pus,  and  giving  the  best  possible 
substitute  for  the  lost  cuticle.  “ But,  in  order  that 
the  full  benefit  may  be  derived  from  this  substitute, 
and  to  ensure  an  equable  and  continued  support  to 
the  tender  parts,  until  the  new  skin  is  formed,  it  is 
absolutely  necessary  that  the  cotton  should  not  be 
removed,  except  under  particular  circumstances, 
until  the  real  cuticle  is  sufficiently  formed  to 
bear  exposure.”  (P.  217.)  If  much  constitutional 
irritation  be  evinced  after  the  cotton  has  been  for 
some  time  applied,  Dr.  Anderson  confesses  that 
it  may  be  necessary  to  let  out  the  discharge,  or 
even  remove  the  cotton  altogether.  “ We  are  then 
to  be  guided  by  the  symptoms  and  appearances, 
whether  to  reapply  the  same  dressings,  or  first 
restore  a more  healthy  action  in  the  constitution  ” 
(P.  219.) 

Mr.  M‘ Intyre,  of  Newcastle,  lately  gave  me  a 
favourable  account  of  his  trials  of  this  method. 

Dr.  Reese,  of  New  York,  the  learned  editor  of 
the  American  edition  of  this  Dictionary,  admits, 
that  “ the  exclusion  of  the  air  ” is  the  true  indication 
in  the  treatment  of  burns  ; but,  that  it  is  imperfectly 
fulfilled  by  the  carded  cotton.  “ In  superficial 
burns,  salt  has  long  been  a domestic  application, 
and  can  only  act  in  this  way  $ yet,  when  the  part 
is  completely  covered  with  a layer  of  salt,  the  relief 
is  immediate,  and,  in  superficial  burns,  is  perma- 
nent.” (See  Reese’s  Amer.  ed.  of  Cooper’s  Diet.) 

Of  dressing  Burns  with  Flour. 

I believe  that  one  of  the  most  important  prin- 
ciples in  the  treatment  of  burns,  is  to  exclude  them 
as  much  as  possible  from  the  air,  and  that  it  is  in 
this  way  that  the  treatment  with  powdered  chalk, 
the  linimentum  calcis,  the  linimentum  terebinthinze, 
flour,  &c.  proves  very  commonly  advantageous. 
In  particular,  several  of  these  applications  super- 
sede all  occasion  for  an  early  or  a frequent  removal 
of  the  dressing,  and  exposure  of  the  part.  When 
it  is  considered  what  agony  is  thus  prevented,  we 
cannot  wonder  that  the  simple  application  of  flour 
should  have  come  into  extensive  favour.  In  the 
North  London  Hospital,  it  is  employed  with  great 
success,  fresh  flour  being  sprinkled  with  a dredger 
over  the  parts  from  day  to  day,  at  each  point  where 
matter  shows  itself  in  the  stage  of  suppuration. 
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When  the  flour  is  to  be  discontinued,  the  masses  of 
it  are  covered  with  a poultice,  which  softens  them, 
and  makes  their  removal  easy.  Then  the  surgeon 
may  have  recourse  to  the  same  application,  or 
others,  according  to  circumstances. 

The  following  passage,  in  relation  to  this  subject, 
I find  in  Reese’s  American  edition  of  this  Dic- 
tionary : — “ As  the  relief  afforded  in  burns  is  ge- 
nerally the  result  of  the  exclusion  of  the  air  from 
the  raw  surface,  the  modern  practice,  introduced 
on  the  Continent,  of  covering  burns  with  wheat 
flour,  or  other  farinaceous  material,  will  be  found 
by  far  the  most  immediate  in  its  action,  and  the 
most  successful  in  its  results ; and  this  application  is 
adapted  to  every  species  of  burns,  whether  occa- 
sioned by  scalding,  or  actual  fire  ; whether  super- 
ficial or  deep,  recent  or  old,  vesicated  or  sphacelated. 
In  the  most  desperate  burns,  where  the  injury  is 
extensive,  and  the  destruction  of  the  cutis  almost 
universal,  the  patient  is  unable  to  sustain  either  the 
refrigerent  treatment,  or  any  modification  of  Dr. 
Kentish’s  plan.  In  these  shocking  cases,  if  the  flour 
be  applied  all  over  the  injured  surface,  until  the 
air  is  entirely  excluded,  the  pain  is  almost  annihi- 
lated ; and,  from  the  most  excruciating  torture,  the 
patient  is  instantly  placed  under  circumstances  of 
comparative  comfoi’t.  The  flour  should  be  repeat- 
edly applied,  and  persevered  in,  until  the  acute  in- 
flammation is  removed,  or,  in  common  parlance, 
e the  fire  .is  out.’  No  other  application,  or  dress- 
ing will  be  necessary  till  the  acute  stage  is  past ; 
and  then  the  plan  of  Dr.  Kentish,  modified  accord- 
ing to  the  circumstances  of  the  case,  will  be  found 
adequate  to  the  restoration  of  the  injured  surface, 
however  extensive.  I can  confidently  recommend 
this  practice,  having  witnessed  its  success  in  the 
most  hopeless  cases.”  (Reese.) 

Larrey’s  method  of  dressing  burns  with  fine  old 
linen,  spread  with  saffron  ointment,  is  probably 
useful  also  on  the  principle  of  excluding  the  air. 
He  continues  this  application  till  suppuration  has 
taken  place,  after  which  the  styrax  ointment  is 
employed  for  promoting  the  detachment  of  the 
eschars.  As  soon  as  this  has  been  accomplished, 
the  saffron  ointment  is  applied  again,  and  sub- 
sequently dry  lint,  covered  with  strips  of  linen 
spread  with  cerate.  When  the  granulations  rise 
too  much,  he  uses  the  nitrate  of  silver,  and  some- 
times a weak  solution  of  oxymuriate  of  mercury, 
or  sulphate  of  copper.  He  also  prescribes  milk  of 
almonds  with  nitrate  of  potassa  ; and  allows  his 
patients  broth,  jellies,  eggs  &c.  (See  Mem.  de 
Chir.  Milk.  t.  i.  p.  93.) 

See  B.  Bell's  System  of  Surgery.  Medical  Facts  and 
Obs.  vol.  ii.  J.  Sedillot,  De  Ambustione  Theses,  4to. 
Parisiis,  1781.  Sir  James  Earle's  Essay  on  the  Means  of 
lessening  the  Effects  of  Fire  on  the  Human  Body,  8vo. 
Lond.  1799.  Kentish's  Two  Essays  on  Burns,  the  first 
of  which  was  published  in  1798.  Robert  Lyall,  in  Edin. 
Med.  and  Surg.  Jour,  vol  vii.  p.  313.  Hedin , Diss.  sis- 
tens  Observationes  circa  vulnera  ex  combustione,  &c-  4vo. 
Upsalise,  1804.  Larrey , Memoires  de  Chirurgie  Mili- 
taire,  t.  i.  p.  93 — 96.  Boyer , Traite  des  Maladies  Chir. 
t.  i.  p.  160.  Nodes  Dickinson , on  Burns  and  Scalds, 
Lond.  1818.  Lectures  on  Inflammation,  by  John  Thomp- 
son, p.  585.,  &c.  Edin.  1813.  Anderson,  in  Glasgow  Medi- 
cal Journ.  vol.  i.  Gibson's  Institutes  of  Surgery,  vol.  i. 
Philadelphia,  1824.  Andral  Precis  d’Anat.  Pathol,  t.  ii. 
p.  223.  ,7."  Higginbottom  on  the  Use  of  the  Nitrate  of 

Silver,  chap.  7.  ed.  2.  8vo.  Lond.  1829.  M.  T^e  Baron 
Dupuylren,  Lemons  Orales  de  Clinique  Chirurgicale,  t.  i. 
art.  16.  t.  ii-  art.  1.  8vo.  Paris,  1832.  H.  Earle , Two 
Lectures  on  the  Primary  and  Secondary  Treatment  of 
Burns,  8vo.  Lond.  1832. 

BURSiE'MUCOSiE.  Small  sacs  of  synovial 
membrane,  interposed,  either  between  the  perios- 
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teum  and  the  skin ; or  between  the  periosteum  and 
muscles ; or  between  the  periosteum  and  tendons ; 
or  between  tendon  and  tendon.  The  slippery 
fluid,  which  they  secrete,  serves  to  lubricate  the 
surfaces  over  which  it  passes.  The  subcutaneous 
bursae  are  either  natural,  like  those  upon  the  patella, 
or  the  olecranon,  or  are  developed  in  the  common 
cellular  tissue  by  pressure.  (See  Mayo’s  Outlines 
of.  Human  Pathology,  p.  110.)  It  is  an  observ- 
ation made  by  Meckel,  that  it  is  not  uncommon  to 
find  in  some  individuals  cellular  tissue  substituted 
for  certain  portions  of  serous  tissue.  Thus,  in  situ- 
ations where  a synovial  bursa  is  met  with  in  one 
person,  simple  cellular  tissue,  containing  a larger 
quantity  of  unctuous  fluid  than  usual,  is  found  in 
another.  On  the  other  hand,  at  more  than  one 
point,  where  commonly  only  cellular  tissue  exists, 
a serous  cavity,  more  or  less  developed,  is  dis- 
covered. Thus,  in  consequence  of  long-continued 
friction  between  two  parts,  the  intervening  cel- 
lular tissue  may  be  converted  into  the  serous. 
When  the  integuments  are  subjected  to  protracted 
and  repeated  friction,  the  subcutaneous  cellular 
tissue  is  transformed  at  the  part  into  a synovial 
sac.  In  persons  with  club  feet,  Beclard  found 
similar  bursas  placed  at  the  point  where  the  skin 
suffers  friction  against  the  projecting  bones  of 
the  tarsus.  When  a stump  is  examined,  long 
after  amputation,  a serous  cavity  is  frequently 
found  beneath  the  skin,  at  the  extremity  of  it. 
Sir  Benjamin  Brodie  met  with  an  instance  of  a 
bursa  formed  between  the  projecting  part  of  a 
curved  spine  and  the  integuments,  which  at  this 
point  were  continually  gliding  over  the  bony  pro- 
minence. In  examples  of  unreduced  dislocations, 
the  bones,  in  their  new  relation  to  one  another, 
frequently  require  and  receive  a synovial  or  serous 
sac  in  the  interspace  between  them,  which  sac, 
according  to  Andral,  is  formed  at  the  expense  of 
the  cellular  tissue  ; and  the  same  thing  happens 
in  cases  of  fracture,  where  the  bones  continue 
united.  (See  Andral,  Precis,  Anat.  Pathol,  t,  i. 
p.  243.) 

Together  with  synovial  bursae,  Sir  Benjamin 
Brodie  arranges  the  sheaths  of  tendons,  as  they 
have  the  same  structure  and  perform  a similar 
office.  In  the  healthy  state,  the  oily  fluid  formed 
by  the  synovial  bursas  is  so  small  in  quantity,  that 
it  cannot  be  seen  without  opening  the  membrane 
containing  it ; but,  occasionally,  such  an  accu- 
mulation takes  place,  that  very  considerable 
swellings  are  the  consequence.  Tumours  of  this 
sort  are  often  produced  by  bruises  and  sprains,  and 
now  and  then  by  rheumatic  affections.  Sometimes 
they  are  not  attended  with  much  pain,  though  in 
other  cases,  when  pressure  is  made  with  the  fingers, 
it  is  rather  acute.  The  tumours  yield,  in  a certain 
degree,  to  pressure  ; but  they  rise  again,  with  an 
elasticity,  not  remarked  in  other  sorts  of  swellings. 
At  first,  they  appear  to  be  circumscribed,  and 
confined  to  a small  extent;  but,  sometimes,  the 
fluid,  forming  them,  is  so  abundant,  that  they 
extend  over  a great  part  of  the  circumference  of 
the  limb.  The  skin,  when  not  inflamed,  retains 
its  usual  colour. 

In  this  morbid  state  of  the  bursae  mucosae,  they 
contain  different  kinds  of  fluids,  according  to  the 
cause  of  the  disease.  When  the  tumour  depends 
on  a rheumatic  affection,  the  contents  are  mostly 
thin ; but  thicker,  when  the  cause  is  of  a s-crofulous 
nature.  When  the  disease  is  the  consequence  of 
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a bruise,  or  sprain,  the  effused  fluid  often  contains 
hard  concretions,  and,  as  it  were,  cartilaginous 
ones,  which  are  sometimes  quite  loose,  and  more 
or  less  numerous.  I have  had  some  cases,  in 
which  they  corresponded  to  Sir  Benjamin  Brodie’s 
description,  in  bearing  some  resemblance,  in  shape 
and  size,  to  small  melon  seeds.  This  is  not  unusual 
when  the  tumour  is  of  long  standing.  Such  sub- 
stances may  occasionally  be  felt  with  the  fingers; 
but,  in  general,  when  the  swelling  is  old,  the  cyst  is 
thick,  and  prevents  them  from  being  perceptible. 

In  the  greater  number  of  instances,  inflamma- 
tion of  the  bursae  mucosae  produces  an  increased 
secretion  of  synovia.  In  other  cases,  the  bursa  is 
distended  with  a somewhat  turbid  serum,  con- 
taining floating  portions  of  coagulable  lymph.  The 
inflammation  sometimes  leads  to  the  formation  of 
an  abscess  ; and  occasionally  the  membrane  of  the 
bursa  becomes  thickened,  and  converted  into  a 
gristly  substance.  Sir  Benjamin  Brodie  has  seen 
it  at  least  half  an  inch  in  thickness,  with  a small 
cellular  cavity  in  the  centre  containing  synovia.  In 
the  North  London  Hospital,  I lately  saw  a diseased 
bursa,  equal  ip  size  to  an  orange,  and  the  mem- 
brane of  which  was  fully  half  an  inch  thick.  The 
fluid  within  it  contained  numerous  small  bodies, 
of  the  size  of  melon  seeds.  In  other  instances, 
however,  though  the  inflammation  has  lasted  a 
considerable  time,  the  membrane  of  the  bursa  re- 
tains nearly  its  original  structure.  ( Pathological 
and,  Surgical  Ohs.  on  the  Joints,  p.  317.  ed.  3.) 

According  to  the  same  authority,  the  disease 
may  be  the  consequence  of  pressure,  or  other  local 
injury;  the  abuse  of  mercury;  rheumatism,  or 
other  constitutional  affection  ; and,  in  such  cases, 
the  complaint  is  frequently  joined  with  inflamma- 
tion of  the  synovial  membrane  of  the  joints.  (See 
Joints.)  Sometimes  it  has  ihe  form  of  an  acute, 
but,  more  commonly,  that  of  a chronic  inflamma- 
tion. 

In  the  beginning,  Sir  Benjamin  Brodie  recom- 
mends the  use  of  leeches  and  cold  lotions,  and 
afterwards  that  of  blisters  or  stimulating  liniments. 
In  particular  cases,  he  says,  these  means  should 
be  combined  with  such  constitutional  remedies 
as  circumstances  indicate.  When  the  disease  is 
of  long  standing,  the  preternatural  secretion' of 
fluid  will  often  continue  after  the  inflammation  has 
entirely  subsided.  If  blisters  now  fail  in  procuring 
its  absorption,  Sir  Benjamin  Brodie  recommends 
friction  ; and,  if  this  be  unavailing,  he  considers  it 
advisable  to  discharge  the  fluid  by  a puncture. 
The  presence  of  loose  substances  in  the  bursa,  he 
thinks,  may  of  itself  keep  up  a collection  of  fluid. 

Dr.  Monro  met  with  cases  in  which  the  ill  con- 
sequences of  a puncture  were  such  as  to  render 
amputation  necessary.  These  he  imputed  to  the 
air  having  access  to  the  interior  of  the  bursa. 
Hence  it  has  been  recommended  to  pass  a seton 
through  the  swelling,  and  to  remove  the  silk  after 
it  has  remained  just  long  enough  to  excite  inflam- 
mation of  the  cyst,  when  an  attempt  is  to  be  made 
to  unite  the  opposite  sides  of  the  cavity  by  pres- 
sure. 

This  practice  is  sometimes  approved  of  by  Sir 
Benjamin  Brodie  on  other  grounds  ; he  has  noticed 
that,  after  the  whole  cavity  of  the  bursa  has  been 
converted  into  an  abscess,  and  this  has  been  cured, 
no  fluid  generally  collects  again.  Hence,  he  has 
sometimes  been  induced  to  pass  into  the  puncture 
a seton,  or  tent,  or  (what  he  deems  better)  the 


blunt  end  of  a probe,  for  the  irritation  of  the  inner 
surface  of  the  bursa.  This  practice  I tried  very 
successfully  on  a young  woman  who  was  under  my 
care.  I punctured  the  bursa  below  the  patella, 
and  discharged  about  an  ounce  of  fluid,  resembling 
white  of  egg.  The  disease  had  existed  several 
months,  and  the  bursa  was  much  thickened.  I 
kept  the  puncture  open  about  ten  days,  during 
which  time  there  was  a discharge  from  it  of  the 
same  kind  of  fluid,  without  any  tendency  to  sup- 
puration. I therefore  introduced  a tent  into  the 
opening,  by  which  means  the  necessary  degree  of 
inflammation  was  excited,  the  bursa  suppurated, 
and  the  disease  was  soon  permanently  cured, 
without  any  severe  symptoms.  At  the  same  time, 
I believe  Sir  Benjamin  Brodie  to  be  perfectly 
right  in  cautioning  surgeons  against  the  indis- 
criminate adoption  of  this  practice.  Inflammation 
and  suppuration  of  a large  bursa  (he  says)  some- 
times disturb  the  constitution  so  much,  that  it 
may  be  prudent  merely  to  make  a puncture,  and 
keep  the  patient  afterwards  perfectly  quiet.  He 
mentions  a diseased,  bursa  mucosa,  which  he  had 
seen  between  the  lower  angle  of  the  scapula  and 
the  latissimus  dorsi,  and  which  was  not  much  less 
than  a man’s  head.  In  this  case,  death  followed 
the  constitutional  disturbance  excited  by  a punc- 
ture and  a seton.  In  another  example  seen  by 
this  judicious  surgeon,  where  the  patient  was  in 
bad  health,  and  the  due  observance  of  quietude 
was  neglected,  the  puncture  of  a diseased  bursa 
wras  followed  by  death.  ( Op . cit.  p.  360.)  In 
some  instances,  the  making  of  an  incision  into  a 
bursa  mucosa  has  been  followed  by  a fatal  attack 
of  phlegmonous  erysipelas. 

Mr.  Mayo  believes,  that  there  is  never  occasion 
to  lay  an  enlarged  bursa  extensively  open,  or  to 
pass  a seton  through  it,  or  to  apply  caustic.  “ If 
the  fluid  will  not  disperse  by  common  means,  it  is 
only  necessary  to  puncture  the  sac  several  times, 
when  it  will  either  cease  to  secrete  an  undue 
quantity  of  fluid,  or  suppurate,  and  thus  get  well.” 
(See  May  o'1  s Outlines  of  Human  Pathology,  p. 
111.) 


In  the  North  London  Hospital,  I have  had  under 
my  care  numerous  cases  of  diseased  bursa.  If 
inflamed,  1 find  cold  applications,  leeches,  and 
quietude  the  best  means  of  relief.  Afterwards  a 
blister,  or  friction  with  ointment  of  hydriodate  of 
potassa,  or  camphorated  mercurial  ointment. 
When  the  swelling  suppurates,  or  resists  these 
plans,  I usually  make  an  opening.  A large  one, 
which  was  under  the  care  of  Mr.  Liston,  and  the 
sides  of  which  were  nearly  three  quarters  of  an  inch 
thick,  was  successfully  removed  by  means  of  the 
knife.  It  lay  between  the  patella  and  the  skin,  and 
was  easily  taken  out,  after  a crucial  division  of  the 
integuments. 

When  the  coats  of  a bursa  are  much  thickened, 
and  cannot  be  restored  to  their  natural  condition, 
if  superficially  situated,  it  may  be  removed  with  as 
much  facility  as  an  encysted  tumour.  This  prac- 
tice Sir  Benjamin  Brodie  has  only  as  yet  applied 
to  the  bursa  between  the  patella  and  the  skin, 
though  he  entertains  no  doubt  of  there  being  other 
superficial  bursa  which  would  also  safely  admit  of 
removal. 


Consult  Monro’s  Description  of  all  the  Burste  Mucosae, 
&c.,  with  remarks  on  their  accidents  and  diseases,  &c. 
fol.  Edin.  1788.  C.  M.  Koch , De  Morbis  Bursarum,  ten. 
din  urn  mucosarum.  Sir  B.  C.  Brodie’ s Pathological  and 
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Surgical  Obs.  on  the  Joints,  chap*  10.  ed.  3.  8vo.  Lond. 
1834.  Herbert  Maijo’’ s Outlines  of  Human  Pathology, 
p.  110.  8vo.  Lond.  1835. 

CESAREAN  OPERATION.  Galled  also 
Hysterotomia,  from  vcrrspa,  uterus,  and  r opabfSectio. 
Pliny,  book  vii.  chap.  9.  of  his  Natural  History, 
gives  us  the  etymology  of  it  as  follows  : “ Auspi- 
catiils  (says  he)  enectd  parente  gignuntur,  sicut 
Scipio  Africanus  prior  natus,  primusque  Caesar  a 
cceso  matris  utero  dicta s ; qua  de  causa  caesones 
appellati.  Simili  modo  natus  est  Manlius  qui  Car- 
thaginem  cum  exercitu  intravit.”  Whether  this 
explanation  be  correct,  or  not,  it  is  now  difficult  to 
settle.  According  to  Bayle,  Aurelia,  Caesar’s 
mother,  was  living  at  the  period  when  that  warrior 
invaded  Britain,  so  that,  if  he  were  taken  out  of  the 
womb  by  this  proceeding,  the  life  of  the  mother 
was  also  saved.  Although  the  etymology  and  first 
practice  of  the  Caesarean  operation  are  points 
involved  in  obscurity,  its  great  antiquity  is  gene- 
rally admitted  ; and  this,  notwithstanding  no  de- 
scription of  it  is  to  be  found  in  the  works  of  Hip- 
pocrates, Celsus,  Paul  us  Higineta,  or  Albucasis. 
The  earliest  account  of  it  in  any  medical  work,  is 
that  in  the  Chirurgia  Guidonis  de  Cauliaco,  pub- 
lished about  the  middle  of  the  fourteenth  century. 
Here,  however,  the  practice  is  only  spoken  of  as 
proper  after  the  death  of  the  mother.  (See  Cap. 
de  Extractione  Foetus.  Vigo,  who  was  born  to- 
wards the  close  of  the  fifteenth  century,  takes  no 
notice  of  the  Caesarean  Operation  ; and  Pare,  who 
greatly  improved  the  practice  of  midwifery,  thinks 
this  measure  only  allowable  on  women  who  die 
undelivered.  (De  Hominis  Generatione,  cap.  31.) 
Rousset,  who  was  contemporary  with  Pare,  col- 
lected the  histories  of  several  cases,  in  which  the 
operation  was  successfully  performed  ; and,  after 
their  publication,  the  subject  excited  more  general 
interest. 

By  the  Caesarean  Operation  is  commonly  un- 
derstood that  in  which  the  foetus  is  taken  out  of 
the  uterus,  by  an  incision  made  through  the  pa- 
rietes  of  the  abdomen  and  womb.  The  term, 
however,  in  its  most  comprehensive  sense,  is  ap- 
plied to  three  different  proceedings.  It  is  some- 
times employed  to  denote  the  incision,  which  is 
occasionally  practised  in  the  cervix  uteri,  in  order 
to  facilitate  delivery  ; but  this  particular  method 
is  named  the  Vaginal  Caesarean  Operation,  for  the 
purpose  of  distinguishing  it  from  the  former,  which 
is  frequently  called,  by  way  of  contrast,  the  Ab- 
dominal Caesarean  Operation.  With  these  cases, 
we  have  also  to  class  the  incision,  which  is  made  in 
the  parietes  of  the  abdomen,  for  the  extraction  of 
the  foetus,  when,  instead  of  being  situated  in  the 
uterus,  it  lies  in  the  cavity  of  the  peritoneum,  in 
consequence  of  the  rupture  of  the  womb,  or  in  the 
ovary,  or  Fallopian  tube,  in  consequence  of  an 
extra-uterine  conception. 

Vaginal  C/esarean  Operation. 

Disease,  malformation,  or  a preternatural  po- 
sition of  the  cervix  uteri,  may  render  this  practice 
indispensable.  A fibro-cartilaginous  hardness  of 
the  neck  of  the  uterus  is  the  most  frequent  cause. 
When  the  induration  is  such,  that  the  cervix  cannot 
be  dilated,  and  the  patient  is  exhausting  herself  with 
unavailing  efforts,  the  parts  should  be  divided  in 
several  directions.  This  has  been  successfully 
done  under  various  circumstances.  Cases  have 
been  met  with,  in  which  the  cervix  uteri  presented 
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no  opening  at  all,  and  yet  the  preceding  Operation 
proved  quite  effectual.  Such  was  the  example 
which  Dr.  Simson  inserted  in  the  third  vol.  of  the 
Eclinb.  Essays.  A woman,  forty  years  of  age, 
became  pregnant,  after  recovering  from  a difficult 
labour,  in  which  the  child  had  remained  several 
days  in  the  passage.  She  had  been  in  labour  sixty 
hours  ; but  the  neck  of  the  womb  had  no  ten- 
dency to  dilate.  Dr.  Simson,  perceiving  that  its 
edges  were  adherent,  and  left  no  opening  betwixt 
them,  determined  to  practise  an  incision,  with  the 
aid  of  a.  speculum  uteri.  The  bistoury  penetrated 
to  the  depth  of  half  an  inch  before  it  got  quite 
through  the  substance  which  it  had  to  divide,  and 
which  seemed  as  hard  as  cartilage.  As  the 
opening  did  not  dilate  in  the  efforts  which  the 
woman  made,  it  became  necessary  to  introduce  a 
narrow  bistoury  on  the  finger,  in  order  to  cut  this 
kind  of  ring  in  various  directions.  There  was  no 
hemorrhage ; and  the  only  additional  suffering 
which  the  patient  encountered,  arose  from  the 
distension  of  the  vagina.  As  the  child  was  dead. 
Dr.  Simson  perforated  the  head,  in  order  to  render 
delivery  more  easy. 

Strong  convulsions  at  the  moment  of  parturition 
may  create  a necessity  for  the  vaginal  Caesarean 
Operation.  These  sometimes  subside,  as  soon  as 
the  membranes  are  ruptured,  and  the  waters  dis- 
charged, so  as  to  lessen  the  distension  of  the  womb. 
However,  if  the  convulsions  were  to  continue,  and 
the  cervix  uteri  were  sufficiently  dilated,  the  child 
should  be  extracted  with  the  forceps,  or  by  the 
feet,  according  to  the  kind  of  presentation.  On 
this  subject,  Baudelocque  has  recorded  a fact, 
which  was  communicated  to  the  Academy  of  Sur- 
gery, by  Dubocq,  professor  of  surgery  at  Toulouse. 
A woman,  forty  years  of  age,  had  been  in  convul- 
sions two  days.  She  was  alarmingly  pale  ; her 
pulse  feeble  and  almost  extinct ; and  her  extremi- 
ties cold,  and  covered  with  a clammy  perspiration. 
The  edges  of  the  opening,  which  was  about  as  large 
as  a crown  piece,  felt,  as  it  were,  callous  ; and 
hardly  had  this  aperture  been  dilated,  when  delivery 
took  place  spontaneously.  The  child  was  dead. 
The  symptoms  were  appeased,  and  the  woman 
experienced  a perfect  recovery.  Another  case,  in 
which  the  indurated  cervix  uteri  was  successfully 
divided,  is  recorded  by  Lambron,  a surgeon  at 
Orleans.  (See  Diet,  des  Sciences  Med.  t.  xxiii. 
p.  297.) 

A considerable  obliquity  of  the  neck  of  the 
womb,  combined  with  a pelvis  of  small  dimensions, 
may  also  be  a reason  for  the  performance  of  the 
vaginal  Caesarean  Operation.  Not  that  such  obli- 
quity always  occasions  that  of  the  rest  of  the 
uterus  ; nor  is  the  neck  of  this  viscus  invariably 
directed  towards  that  side  of  the  pelvis  which  is 
opposite  to  its  fundus,  although  this  is  sometimes 
the  case.  In  the  latter  circumstance,  as  the  con- 
tractions of  the  uterus  do  not  produce  a dilatation 
of  its  cervix,  which  rests  upon  the  bones  of  the 
pelvis,  the  adjacent  part  of  that  organ  is  dilated 
and  pushed  from  above  downwards,  so  as  to  pre- 
sent itself  in  the  form  of  a round  smooth  tumour 
without  any  appearance  of  an  aperture.  Such  a 
case  may  have  fatal  consequences.  Baudelocque 
furnishes  us  with  an  instance.  A woman,  in  her 
first  pregnancy,  not  being  able  to  have  the  attend- 
ance of  the  accoucheur  whom  she  wished,  put 
herself  under  the  care  of  a midwife,  who  let  her 
continue  in  labour  pains  during  three  days.  When 
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the  accoucheur  came,  on  being  sent  for  again,  the 
child’s  head  presented  itself  in  the  vagina,  covered 
with  the  womb.  The  portion  of  the  uterus,  which 
included  the  foetus,  was  in  a state  of  inflammation. 
The  os  tincae  was  situated  backward,  toward  the 
sacrum,  hardly  dilated  to  the  breadth  of  a penny 
piece,  and  the  waters  had  been  discharged  a long 
time.  The  patient  was  bled,  and  emollient  clysters 
and  fomentations  were  employed.  She  was  laid  upon 
her  back,  with  her  pelvis  considerably  raised.  The 
accoucheur  had  much  difficulty  in  supporting  the 
head  of  the  child,  and  keeping  it  from  protruding 
at  the  vulva,  enveloped,  as  it  was,  in  the  uterus. 
N otwithstanding  such  assistance  the  patient  died. 

So  fatal  an  event,  says  Sabatier,  might  have  been 
prevented,  by  making  the  woman  lie  upon  the 
side,  opposite  the  deviation  of  the  uterus,  and  em- 
ploying pressure  from  above.  If  these  proceedings 
had  failed  in  bringing  the  os  tincae  toward  the 
centre  of  the  pelvis,  this  opening  might  have  been 
brought  into  such  position,  by  means  of  the  finger, 
in  the  interval  of  the  pains,  and  kept  so,  until  it 
were  sufficiently  dilated  for  the  membranes  to  pro- 
trude. This  is  what  was  done  by  Baudelocque  in 
one  case,  where  the  womb  inclined  forward  and  to 
the  right. 

When  the  obliquity  of  the  uterus  is  such,  that 
the  os  tincae  cannot  be  found,  and  the  mother  and 
foetus  are  both  in  danger  of  perishing,  it  is  the  duty 
of  the  practitioner  to  open  the  portion  of  the  womb 
that  projects  towards  the  vulva.  Lauverjat  met 
with  a case  of  this  description.  A woman,  preg- 
nant with  her  first  child,  suffered  such  extreme  pain 
in  her  labour,  that  Lauverjat  was  solicitous  to  as- 
certain the  real  state  of  things.  He  was  surprised 
to  find  the  vulva  completely  occupied  by  a body, 
which  even  protruded  externally,  and  yielded  to 
the  pressure  of  the  fingers,  except  during  the  labour- 
pains.  In  examining  this  tumour,  he  could  only 
find  at  its  circumference  a cul-de-sac,  half  an  inch 
deep,  without  any  aperture  through  which  the 
child  could  pass.  Other  practitioners,  who  were 
consulted  about  this  extraordinary  case,  were  also 
anxious  to  learn  what  had  happened.  They  found 
in  the  tumour  a laceration,  which  only  affected  a 
part  of  the  thickness  of  its  parietes.  This  lacera- 
tion was  deemed  the  proper  place  for  making  an 
incision.  The  operation  having  been  done,  the 
finger  was  passed  into  the  cavity,  in  which  the 
child  was  contained.  A large  quantity  of  turbid 
fluid  was  discharged.  The  child  presented,  and 
passed  through  the  opening,  with  a trivial  lacera- 
tion on  the  right  side.  Lauverjat,  having  passed 
his  hand  into  the  uterus,  was  unable  to  find  either 
the  os  tincae,  or  the  cervix.  No  particular  indis- 
position ensued,  and  the  lochia  were  discharged 
through  the  wound,  which  gradually  closed.  In 
the  course  of  two  months,  the  os  tineas  and  neck  of 
the  uterus  were  in  their  natural  position  again. 
( Lauverjat , Nouvelle  Methode  de  pratiquer  l'  Oper- 
ation Cesarienne.  Paris,  1788.) 

When  the  case  is  a fibro-cartilaginous  indura- 
tion of  the  cervix  uteri,  or  a laceration  of  the  pa- 
rietes of  this  viscus,  at  the  place  where  it  projects 
into  the  vagina,  the  vaginal  Caesarean  Operation  is 
attended  with  no  difficulty.  It  is  performed  with 
a probe-pointed  bistoury*  the  blade  of  which  is 
wrapped  round  with  lint,  to  within  an  inch  of  the 
point.  The  instrument  is  introduced,  under  the 
guidance  of  the  index  finger,  into  the  opening  pre- 
sented by  the  uterus,  and  the  aperture  is  enlarged, 
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from  within  outwards,  in  various  directions.  But, 
when  the  hardness  of  the  cervix  presents  no  open- 
ing at  all,  or  when  the  part  of  the  uterus  projecting 
in  the  vagina  is  entire,  the  incision  should  be  made 
from  without  inwards,  with  the  same  kind  of  knife. 
Too  much  caution  cannot  be  used  in  introducing 
the  instrument,  in  order  that  no  injury  may  be 
done  to  the  child.  No  general  direction  can  here 
be  offered,  except  that  of  proceeding  slowly,  and 
of  keeping  the  index  finger  extended  along  the  back 
of  the  knife,  so  that  it  may  be  immediately  known 
when  the  substance  of  the  womb  is  cut  through, 
into  the  cavity  of  which  the  finger  ought  to  pass  as 
soon  as  the  knife.  If  it  should  be  necessary  to  ex- 
tend, or  multiply  the  incisions,  the  cutting  instru- 
ment should  be  regulated  in  a similar  manner, 
with  the  same  finger.  The  cervix  uteri  having  been 
divided,  the  expulsion  of  the  child  is  either  to  be 
left  to  nature  or  promoted  by  ordinary  means. 
The  wounds  require  no  dressings.  If  the  bleeding 
should  prove  troublesome,  we  are  recommended  to 
apply  to  the  incision  a dossil  of  lint,  dipped  in  spi- 
rit of  wine.  (See  Sabatier,  Med.  Operatoire,  t.  i.) 
The  chief  object  would  here  be  to  prevent  adhe- 
sions, between  the  cervix  of  the  uterus  and  the 
upper  part  of  the  vagina.  (Diet,  des  Sciences  Med - 
t.  xxiii.  p.  298.) 

Abdominal  C.esarean  Operation. 

This  is  a far  more  serious  operation  than  that 
which  has  just  now  been  treated  of,  and  is  the  pro- 
ceeding, to  which  the  term  Caesarean  Operation  is 
more  particularly  applied.  There  are  three  cases, 
in  which  it  may  be  necessary.  1.  When  the  foetus 
is  alive,  and  the  mother  dead,  either  in  labour,  or 
the  last  two  months  of  pregnancy.  2.  When  the 
foetus  is  dead,  but  cannot  be  delivered  in  the  usual 
way,  on  account  of  the  deformity  of  the  mother,  or 
the  disproportionate  size  of  the  child.  3.  When 
both  the  mother  and  child  are  living,  but  delivery 
cannot  take  place  fron  the  same  causes,  as  in  the 
second  example. 

In  many  instances,  both  mother  and  child  have 
lived  after  the  Caesarean  Operation,  and  the  mo- 
ther even  borne  children  afterwards.  (See  Ilei- 
ster’s  Institutes  of  Surgery,  chap,  cxiii.  Mem.  de 
C Acad,  de  Chirurgie , t.  i.  p.  623  ; t.  ii.  p.  308.  in 
4to.  Edin.  Med.  Essays,  vol.  v.  art.  37,  38. 
Edin.  Med.  and  Surgical  Journal,  vol.  iv.  p.  179. 
Med.  Chir.  Trans,  vol.  ix.  and  xi.,  &c.)  Dr.  Muller, 
of  Lowenburg,  in  Silesia,  performed  the  Caesarean 
section,  and  saved  both  the  mother  and  the  child. 
(Magazin  fur  die  gasammte  Heilkunde,  1828  ; 
b.  28.  p.  146.)  An  instance  of  similar  success  is 
reported  by  C.  II.  Graefe.  (Journal  fur  Chirur- 
gie, $;c.  b.  9.  s.  i.)  Two  cases  occurred  in  which 
both  women  and  children  were  saved,  at  the  hos- 
pital of  Maestricht,  by  M.  Bosch.  (Bibl.  Med. 
1823.)  And  in  a valuable  periodical  work  one' 
example  is  reported  from  Hufeland’s  Journal, 
where  the  mother  and  twins  Were  all  saved  by  the 
operation.  (See  Quarterly  Journ.  of  Foreign  Me- 
dicine, <5fc.,  vol.  iv.  p.  625.) 

The  most  extraordinary  case  of  Cmsarean  Oper- 
ation on  record,  is  one  performed  by  a negro-girl 
on  herself,  who  recovered.  (See  Erew  York  Med. 
and  Physical  Journ.  March,  1823.)  Dr.  Mosely 
mentions  the  case  of  a negro-woman  at  Jamaica, 
who  opened  her  side  with  a butcher’s  knife,  and 
extracted  a child,  which  died  of  locked  jaw.  The 
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woman  recovered.  (See  Ryan’s  Manual  of  Mid- 
wifery, p.  280.) 

In  England,  the  operation  has  been  attended 
with  remarkably  ill  success  ; and  there  is  scarcely 
one  unequivocal  example,  in  which  the  mother  has 
here  survived  the  true  Caesarean  Operation.  In 
the  third  edition  of  this  work,  indeed,  I referred  to 
the  case  recorded  by  Mr.  James  Barlow,  of  Chor- 
ley,  Lancashire,  who  made  an  incision  into  the 
abdomen,  extracted  a dead  child,  and  saved  the 
mother’s  life.  (See  Medical  Records  and  Researches, 
p.  154,  1798;  also  J.  Barlow’s  Essays  on  Surgery 
and  Midwifery.)  My  friend,  the  late  Dr.  Gooch, 
however,  having  obligingly  communicated  to  me 
his  doubts,  and  those  of  Dr.  Hull,  respecting  the 
reality  of  an  incision  having  been  made  in  this  in- 
stance into  the  uterus,  I am  glad  to  have  the  oppor- 
tunity of  expressing  my  perfect  conviction  of  the 
more  correct  view  of  the  case,  taken  by  these  phy- 
sicians. “ I suspected  from  the  first  (says  Dr. 
Hull),  that  Mr.  Barlow  was  deceived  in  this  case, 
from  the  account  he  gave  of  the  remarkable  thin- 
ness of  the  uterus.  And  I had  formed  an  opinion, 
that  the  child  had  escaped  through  a laceration  of 
the  uterus  into  the  abdomen,  enveloped  in  thesecun- 
dines,  and  that  he  had  merely  divided  the  mem- 
branes, when  he  fancied  that  he  had  divided  the 
uterus.  Dr.  Hull  then  proceeds  to  explain  the 
confirmation  of  his  own  sentiments  by  those  of  Mr. 
Howarden,  a very  intelligent  practitioner  at  Black- 
rod,  who  assisted  at  the  operation.  In  fact,  the 
particulars  stated  by  this  gentleman  leave  no  doubt, 
that  the  foetus  had  escaped  through  a laceration  of 
the  uterus  into  the  cavity  of  the  abdomen.  (See 
Hull’s  Defence  of  the  Caesarean  Operation,  ike. 
p.  72.)  1 he  case  also  referred  to  by  Mr.  D.  Stewart 
(see  Edin.  Med.  Essays,  vol.  v.  ),  where  the  labour 
had  endured  twelve  days,  and  the  life  of  the  mother 
was  saved,  after  the  dead  foetus  had  been  extracted 
by  a midwife,  was  also  probably  of  the  same 
nature ; at  all  events,  the  want  of  authentic  par- 
ticulars, and  the  circumstance  of  the  operation 
having  been  done  by  a woman,  leave  the  true 
nature  of  the  case  questionable. 

If,  therefore,  when  we  speak  of  the  Caesarean 
Operation,  we  mean  that  in  which  the  parietes  of 
the  abdomen  and  those  of  the  uterus  are  divided  by 
the  surgeon,  and  the  foetus  extracted,  I believe 
that,  with,  perhaps,  only  one  exception,  under  Mr. 
Knowles,  of  Birmingham,  so  far  as  the  history  of 
the  practice  extends  in  this  country,  it  cannot  be 
said  that  the  mother  has  ever  recovered  after  such 
a proceeding.  Some  years  ago,  a calculation 
was  made,  that  the  operation  had  been  done  not 
less  than  eighteen  times  in  Great  Britain  ; and 
since  then,  it  has  been  repeated  with  nearly  the 
same  ill  success.  (See  Henderson’s  Case,  in  Ed. 
Med.  and  Surg.  Jour.  vol.  17.)  It  is  said  now,  in- 
deed, to  have  been  performed  about  thirty  times  in 
the  British  dominions.  (See  Ryan’s  Manual  of 
Midwifery,  p.  270.)  Several  of  the  children,  how- 
ever, were  saved.  Thus  in  the  case  operated  upon 
in  April,  1826,  by  Mr.  Crichton,  of  Dundee,  the 
infant  was  preserved,  though  the  mother  sunk 
eight  hours  after  the  operation.  (See  Edin.  Med. 
and  Surg.  Journ.  No.  96.  p.  54).  Mr.  Crosse 
has  lately  adverted  to  some  recent  instances,  in 
which  the  Caesarean  Operation  was  performed  “ in 
a majority  of  the  conditions,  which  may  demand  it ; 
for  narrow  pelvis ; tumours  in  the  uterus,  or  vagina  ; 
extra-uterine  conception  ; rupture  of  the  uterus  ; 


and  sudden  death  from  apoplexy  and  other  causes. 
The  operation  (says  he)  has  also  been  performed, 
and  with  success,  in  the  leading  countries  of  the 
world.  In  England,  we  have  a single  and  most 
critical  example  of  its  success  by  Mr.  Knowles,  of 
Birmingham  ; and,  in  America,  Professor  Gibson, 
has  been  the  first  to  save  the  life  of  both  patient  and 
child  by  this  intrepid  proceeding.  The  most  fre- 
quent examples  are  to  be  found  in  the  publications 
of  France  and  Germany ; and  I have  grounds  for 
stating,  that,  on  some  occasions,  the  operation  has 
been  resorted  to,  where  there  seemed  to  be  scarcely 
a hope  of  any  good  result ; or  determined  on  when 
not  absolutely  called  for ; or  neglected  still  more 
often,  where  obviously  applicable,  not  only  because 
calculated  to  avoid  protracted  suffering,  but  to  af- 
ford a chance  of  saving  life.  Rupture  of  the  ute- 
rus seldom  calls  for  ventro-section.  Amongst  the 
numerous  cases  of  this  accident,  no  less  than  thirty- 
four,  related  by  Dr.  Collins,  there  is  scarcely  one, 
in  which  the  operation  could  have  been  undertaken 
with  propriety.  The  recovery  of  two  patients,  after 
rupture  of  the  uterus  in  Dr.  Collin’s  practice,  and, 
under  the  most  unpromising  conditions,  should  im- 
press the  lesson  of  not  despairing  on  the  occurrence 
of  so  formidable  an  accident.”  (See  J.  G.  Crosse 
in  Prov.  Med.  and  Surg.  Trans,  vol.  v.) 

On  the  Continent,  the  practice  has  proved  infi- 
nitely more  successful;  for,  of  231  cases  of  this 
operation  to  be  found  in  the  records  of  medicine, 
139  are  said  to  have  terminated  successfully. 

( Kellie , in  Edin . Med.  and  Surg.  Journ.  vol.  viii. 
p.  17.)  No  doubt,  the  ill  success  of  the  Caesarean 
Operation  in  England  was  correctly  explained  by 
Dr.  Hull “ In  France,  and  some  other  nations 
upon  the  European  continent,  the  Caesarean  Oper- 
ation has  been,  and  continues  to  be,  performed, 
where  British  practitioners  do  not  think  it  indicated  ; 
it  is  also  had  recourse  to  early,  before  the  strength 
of  the  mother  has  been  exhausted  by  the  long  con- 
tinuance and  frequent  repetition  of  tormenting, 
though  unavailing  pains,  and  before  her  life  is  en- 
dangered by  the  accession  of  inflammation  of  the 
abdominal  cavity.  From  this  view  of  the  matter, 
we  may  reasonably  expect,  that  recoveries  will  be 
more  frequent  in  France,  than  in  England  and 
Scotland,  where  the  reverse  practice  obtains.  And, 
it  is  from  such  cases  asthese,inw'hichit  is  employed 
in  France,  that  the  value  of  the  operation  ought  to 
be  appreciated.  Who  would  be  sanguine  in  his 
expectation  of  a recovery  under  such  circum- 
stances, as  it  has  generally  been  resorted  to  in  this 
country,  namely,  where  the  female  has  laboured 
for  years  under  malacosteon  (mollities  ossium) , a dis- 
ease hitherto  in  itself  incurable  ; where  she  has 
been  brought  into  imminent  danger  by  previous  in- 
flammation of  the  intestines,  or  other  contents  of 
the  abdominal  cavity ; or  been  exhausted  by  a la- 
bour of  a week’s  continuance,  or  even  longer?” 
Dr.  Hull  thus  refutes  the  opinion  of  Mr.  W.  Sim- 
mons, that  our  ill  success  was  owing  to  climate, 
or  some  peculiarity  in  the  constitution  of  the  fe- 
males of  this  island.  (See  Hull’s  D fence  of  the 
Cccsarean  Operation,  p.  10.) 

M.  Velpeau  considers  it  easy  to  prevent  the  fluid 
of  the  amnios  and  blood  from  being  effused  in  the 
peritoneum  ; and  inclines  to  the  views  entertained 
by  Dr.  Hull,  of  the  causes  of  the  Cmsarean  Oper- 
ation having  proved  so  frequently  fatal.  (See 
Nouv.  Elem.  de  Med.  Optr.  t.  iii.  p.  678.) 

The  general  readiness  of  continental  praetition- 
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ers  to  have  recourse  to  the  Caesarean  section,  has  been 
sometimes  censured,  because  they  have  even  oper- 
ated in  cases,  in  which  the  patients  had  previously 
borne  children  in  the  natural  way.  According  to 
Dr.  Ryan,  however,  there  are  but  four  such  cases 
on  record  : — One  by  Nagele,  in  his  Erfahrun- 
gen  und  Abhandl.  aus  dem  Gebiete  des  Krankheiten 
des  Weiblichen  Geschlechts ; another  by  Hender- 
son, in  the  E din.  Med.  and  Surg.  Journ.  No.  66. ; 
a third  by  Meier,  in  Siebold’s  Journ. ; and  a fourth 
in  the  same  Journ.  by  Bergen.”  (See  Ryan’s 
Manual  of  Midwifery , p.  279.)  Certainly,  if  a 
woman  had  already  borne  children  in  the  natural 
■way,  the  fact  should  be  received  as  a strong  argu- 
ment against  the  necessity  of  the  operation,  but 
perhaps  not  as  an  absolute  prohibition,  since  every 
thing  must  depend  on  the  actual  dimensions  of  the 
lower  aperture  of  the  pelvis,  in  relation  to  the  size 
of  the  existing  foetus. 

When  the  foetus  is  contained  in  the  womb,  and 
cannot  be  expelled,  by  reason  of  the  invincible 
obstacles  to  which  I have  already  referred,  and 
embryotomy,  or  the  practice  of  sacrificing  the  foetus 
and  extracting  it  piecemeal  by  the  vagina,  be  deem- 
ed improper,  the  Caesarean  Operation  should  be 
practised,  before  the  mother  and  foetus  both  perish 
from  the  violence  of  the  pains,  hemorrhage,  con- 
vulsions, &c. 

For  this  purpose,  it  is  necessary  to  make  an  ex- 
tensive incision  in  the  integuments  of  the  abdomen, 
and  in  the  uterus.  Some  have  thought,  that  cut- 
ting the  parietes  of  the  belly  would  be  mortal, 
while  others  have  believed  a wound  of  the  uterus 
equally  dangerous.  Hence,  such  persons  have 
condemned  the  operation  on  the  principle,  that  re- 
ligious reasons  do  not  authorise  taking  one  life  to 
save  another.  All  the  opponents  of  the  Caesarean 
Operation  fear  the  hemorrhage,  which,  they  say, 
must  follow.  Indeed,  if  the  uterus  were  not  to 
contract  sufficiently,  when  the  foetus  and  after- 
birth had  come  away,  the  bleeding  would  really  be 
perilous.  But  when  the  foetus  is  extracted,  to- 
gether with  the  placenta  and  membranes,  the  ute- 
rus contracts,  just  as  it  does  after  a natural  labour. 
Besides,  even  when  the  mother  is  alive,  the  oper- 
ation is  not  commonly  done,  till  the  uterus  evinces 
a propensity  to  deliver  itself,  and  begins  to  con- 
tract. The  womb  being  delivered  of  its  contents, 
the  incision  becomes  closed,  the  vessels  obliterated, 
and  there  is  no  fear  of  hemorrhage.  The  wound 
must  also  make  so  irritable  an  organ  more  disposed 
to  contract ; but,  whatever  arguments  may  be  ad- 
duced, it  is  enough  to  say  in  this  case  : Artem  ex- 
perisntia  fecit , exemplo  monstrante  viam.  Rousset, 
in  1581,  published  a work,  in  French,  entitled, 
Hysterotomie,  ou  l’ Accouchement  Cfsurien.  This 
book,  in  1601,  was  translated  into  Latin,  and  en- 
larged with  an  appendix  by  the  celebrated  Bauhin. 
Even  then,  the  practice  of  the  Caesarean  Operation 
on  the  living  mother  had  its  defenders.  Bauhin 
relates  that,  in  the  year  1500,  a sow-gelder  per- 
formed the  Caesarean  Operation  on  his  wife,  tam 
feliciter,  ut  ea  posted  gemellos  et  quatuor  adhuc  in- 
fantes enixa  fuerit. 

The  possibility  of  operating  successfully  on  the 
living  mother,  was  proved  with  great  perspicuity 
and  accuracy  by  Simon.  (See  Memoires  de 
I.’ Acad,  de  Chirurgie,  t.  i.  4to.)  Here  is  a collec- 
tion of  sixty-four  Caesarean  Operations,  more  than 
a half  of  which  had  been  done  on  thirteen  women.  ] 
Some  of  these  had  undergone  the  operation  once  ! 
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or  twice  ; others  five  or  six  times.  One  woman  in 
particular  underwent  it  seven  times  with  success. 
But,  if  the  life  of  the  mother  should  not  invariably 
be  preserved,  the  Caesarean  Operation  ought  not 
to  be  rejected  on  this  account ; it  ought  always  to 
be  done,  when  relief  cannot  be  obtained  by  other 
means  ; just  as  amputation  and  lithotomy  are  prac- 
tised, though  they  are  not  constantly  followed  by 
success.  Would  any  thing  be  more  cruel,  than  to 
abandon  a mother  and  her  child,  and  leave  them 
to  perish,  while  there  is  any  hope  of  saving  them 
both  ? It  is  true,  that,  when  a pregnant  woman 
dies  of  any  inward  disorder,  and  not  from  the  pains, 
and  efforts  of  labour,  the  foetus  is  sometimes  still 
alive  in  the  uterus ; but,  in  cases  of  death,  after 
difficult  labours,  and  the  great  efforts  made  by  the 
uterus  to  overcome  the  obstacles  to  parturition,  the 
foetus  is  generally  dead  ; and  the  operation  there- 
fore is  less  likely  to  be  availing.  (See  Beftrandi , 
Traite  des  Operations  de  Chirurgie,  chap,  v.) 

It  is  the  opinion  of  the  best  writers  upon  this 
subject,  that,  whenever  a woman  dies,  far  advanced 
in  pregnancy,  the  performance  of  the  Caesarean 
Operation  is  highly  proper.  The  propriety  of  this 
practice,  in  such  circumstances,  was  known  to  the 
ancient  Romans  ; for,  by  a decree  of  Numa  Pom- 
pilius,  no  woman  who  died  pregnant  was  suffered 
to  be  buried  ere  her  body  had  been  opened,  with 
the  view  of  preserving  the  infant  for  the  use  of  the 
state.  ( Sprengel , Geschichte  der  Chir.  th.  i.  p.  371.) 
Experience  has  proved,  that  when  the  foetus  has  not 
attained  the  period  at  which  paiturition  commonly 
happens,  it  will  sometimes  survive  the  operation 
a considerable  time,  and  that,  when  it  is  full  crown, 
its  life  may  be  most  happily  preserved.  Although 
instances  are  cited,  in  which  the  foetus  in  utero  has 
been  found  alive  upwards  of  four-and-twenty  hours 
after  the  death  of  the  mother,  little  stress  should 
be  laid  on  such  prodigies.  The  operation  ought  to 
be  done  without  any  delay.  Even  then,  we  are 
not  certain  of  saving  the  infant’s  life.  In  the 
greater  number  of  instances,  the  foetus  perishes  at 
the  same  time  with  the  mother,  and  from  the  same 
causes.  The  cases,  which  are  recorded,  of  the 
foetus  being  extracted  alive,  after  the  death  of  the 
mother,  are  numerous  : I shall  here  only  refer  to 
three,  two  of  which  rest  on  the  unimpeachable  au- 
thority of  Flajani,  who  was  himself  the  operator. 

( Osservazioni , &c.  di  Chirurgia,  t.  iii.  p.  144 — 146.) 
In  one  of  these  instances,  the  operation  was  done 
on  a woman,  killed  by  violence,  in  the  ninth  month 
of  pregnancy  ; the  child  lived  six  hours  : in  the 
other,  a foetus  was  extracted  from  a woman  who 
had  died  of  typhus  fever,  in  the  seventh  month,  and 
though  the  operation  was  not  done  till  she  had  been 
dead  about  an  hour,  the  child  was  taken  out  alive, 
and  continued  to  live  full  ten  minutes.  A living 
child  was  also  taken  out  of  its  mother  by  Vesling, 
after  her  death  from  typhus.  ( Welsch . Obs.  Med. 
Episagm.  No.  74.  p.  47  ; Sprengel,  Geschichte  der 
Chir.  th.  i.  p.  374.)  On  the  15th  of  April,  1820, 
Mr.  Green,  of  St.  Thomas’s  Hospital, extracted  by 
the  Caesarean  Operation,  from  a woman  suddenly 
killed  in  the  ninth  month  of  pregnancy  by  the  pas- 
sage of  a stage  coach  over  her,  a foetus  that  lived 
thirty-four  hours  after  its  removal  from  the  uterus. 
(See  Med.  Chir.  Trans,  vol.  xii.  p.  46.)  With 
respect  to  the  statements  of  Cangiamila,  a Sicilian 
practitioner,  I join  Sprengel  in  considering  them  as 
incredible  exaggerations : five  instances  are  given, 
in  which  the  foetus  was  taken  out  of  the  mothey 
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from  fifteen  to  twenty-four  hours  after  her  death,  I 
and  yet  it  continued  to  live.  Cangiamila  says,  that 
at  Syracuse,  in  the  course  of  eighteen  years,  the 
operation  had  been  practised  twenty  times  under 
the  same  circumstances  ; that  at  Girgenti,  thirteen 
children  were  saved  out  of  twenty-two  women,  who 
had  died  pregnant ; and  that,  in  twenty-four  years, 
at  Montereali,  twenty-one  children  were  preserved 
in  the  same  manner.  ( Embry ologia,  Sacra.  Venet. 
1763,  fol.)  As  Sprengel  remarks,  one  might  al- 
most suppose,  from  this  account,  that  in  Sicily  preg- 
nancy was  generally  fatal . If  the  mother  should 
happen  to  die  in  labour,  and  the  neck  of  the  ute- 
rus were  sufficiently  dilated,  or  disposed  to  be  so, 
an  attempt  should  be  made  to  accomplish  delivery 
in  the  ordinary  way  ; for  examples  have  occurred, 
in  which  women,  supposed  to  be  dead  in  this  cir- 
cumstance, were  in  reality  alive.  Hence,  we  find, 
that  the  senate  of  Venice,  in  1608,  enacted  a law, 
by  which  practitioners  were  liable  to  punishment, 
in  case  they  neglected  to  operate  with  as  much  cau- 
tion on  a pregnant  woman,  supposed  to  be  dead, 
as  on  the  living  subject ; and  rules  to  be  observed 
were  again  issued  by  the  same  government,  in  1720. 
(Sev.  Melli,  La  Commare  levatrice,  p.  108.  4to. 
Venez.  1721  ; Persone,  Diss.sopra  I’Operaz . Cesar. 
p.  15.  8vo.  Venez.  1778.)  A law  to  the  same 
effect  was  likewise  made  in  1749,  by  the  king  of 
Sicily,  who  decreed  the  punishment  of  death  to 
those  medical  men  who  omitted  to  perform  the 
Caesarean  Operation  on  such  women  as  died  in  the 
advanced  stages  of  pregnancy.  The  following  case, 
confirming  the  propriety  of  such  caution,  was  re- 
corded by  Rigaudeaux,  surgeon  to  the  Military 
Hospital  at  Douay.  This  practitioner  having  been 
sent  for  to  a woman,  to  whose  residence  he  was 
unable  to  proceed  till  two  hours  after  her  apparent 
death,  he  had  the  sheet,  with  which  she  was  cover- 
ed, removed,  and  perceiving  that  the  body  retained 
its  suppleness  and  warmth,  he  tried  whether  the 
fcctus  could  not  be  extracted  in  the  ordinary  way, 
which  was  easily  effected  as  soon  as  the  feet  were 
got  hold  of.  The  first  endeavours  to  save  the  child, 
were  very  unpromising ; but,  after  a few  hours, 
they  had  the  desired  effect.  As  the  woman  con- 
tinued in  the  same  state,  five  hours  afterwards, 
Rigaudeaux  recommended  that  she  might  not  be 
buried,  before  her  limbs  were  quite  cold  and  stiff. 
He  afterwards  had  the  satisfaction  to  learn,  that 
she  was  also  restored  to  life.  This  remarkable  case 
happened  on  the  8th  of  June,  1745,  and  both  the 
mother  and  child  were  living  at  the  period  when 
Rigaudeaux  published.  (See  Journ.  de  Savans, 
An.  1749.) 

Almost  all  the  insurmountable  obstacles  to 
delivery  originate  from  the  bad  conformation  of 
the  pelvis,  depending  upon  rachitis  ; though  they 
are  not  an  invariable  consequence  of  it,  since  there 
are  women,  extremely  deformed,  in  whom  no  im- 
perfection of  the  pelvis  exists,  while  it  prevails  in 
others,  whose  shape  is  but  trivially  disfigured.  An 
examination  of  the  dimensions  of  the  pelvis  is  the 
right  mode  of  ascertaining  whether  there  is  really 
such  an  impediment  to  parturition.  In  order  that 
the  dimensions  may  not  be  an  obstacle  to  delivery, 
the  distance  between  the  upper  edge  of  the  sacrum 
and  the  os  pubis  ought  to  be  three  inches  and  a 
half ; and  the  distances  between  the  tuberosities 
of  the  ischium,  and  between  each  of  these  protuber- 
ances and  the  point  of  the  os  coccygis,  three  inches. 
Women  have  indeed  been  known  to  be  delivered, 
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without  assistance,  although  the  first  of  the  above 
distances  was  only  two  inches  and  a half ; but 
then  the  heads  of  the  children  were  so  elongated, 
that  the  great  diameter  was  nearly  eight  inches, 
while  that  which  extends  from  one  parietal  protu- 
berance to  the  other,  was  reduced  to  two  inches 
five  or  six  lines,  and  the  infants  were  lifeless.  If 
they  are  to  be  born  alive,  they  must  be  taken  out 
of  the  womb  by  the  Caesarean  Operation  ; but  the 
latter  proceeding  should  never  be  adopted,  without 
a certainty  that  they  are  actually  living ; for  when 
dead,  they  may  be  extracted  in  a way  that  is  at- 
tended with  much  less  risk  to  the  mother. 

It  is  not  always  an  easy  matter  to  ascertain, 
with  certainty,  whether  a foetus  in  utero  be  living 
or  dead.  If  it  has  entirely  ceased  to  move,  after 
being  affected  with  a violent  motion,  the  proba- 
bility is,  that  it  is  no  longer  alive.  But,  to  be 
certain,  the  auscultation  with  the  stethoscope,  or 
a manual  examination  is  necessary,  which  may 
be  practised  in  two  ways.  One  consists  in  press- 
ing upon  the  uterus,  through  the  parietes  of  the 
abdomen.  If  the  child  lives,  such  pressure  makes 
it  move,  and  the  motion  can  be  plainly  felt,  and 
distinguished.  In  the  other  method,  one  hand  is 
employed  in  pressing  upon  the  uterus  externally, 
while,  with  the  fingers  of  the  other  hand,  passed  up 
the  vagina,  corresponding  pressure  is  also  to  be 
made.  The  uterus  is  likewise  to  he  allowed  to 
descend  as  far  as  possible,  in  order  to  induce  the 
foetus  to  move.  When  no  decisive  indications  can 
be  thus  obtained,  it  becomes  necessary  to  rupture 
the  membranes,  if  they  have  not  already  given 
way,  introduce  the  hand  into  the  uterus,  and  put  a 
finger  into  the  child’s  mouth,  for  the  purpose  of 
making  it  move  its  tongue.  The  finger  may  also 
be  applied  to  the  region  of  the  heart,  so  as  to  ex- 
amine, whether  this  organ  is  beating  ; and  the  um- 
bilical cord  may  be  touched,  in  order  to  ascertain, 
whether  there  is  still  a pulsation  in  it.  When  none 
of  these  proceedings  furnish  unequivocal  inform- 
ation, the  conclusion  is,  that  the  child  is  dead,  and 
its  extraction  is  indicated,  unless  the  narrowness  of 
the  parts  be  such,  that  the  hand  cannot  be  passed 
into  the  uterus,  in  which  case  the  Caesarean  Oper- 
ation is  indispensable. 

But  how  are  we  to  form  a judgment  respecting 
the  dimensions  of  the  pelvis  ? And  how  can  we 
know,  whether  that  diameter,  which  extends  from 
the  prominence  of  the  sacrum  to  the  os  pubis,  is 
long  enough  to  allow  the  passage  of  the  child  ? 
The  proper  conformation  of  this  part  is  known  by 
the  roundness  and  equality  of  the  hips,  both  in  the 
transverse  and  perpendicular  direction  ; by  the 
projection  of  the  pubes;  by  the  moderate  depres- 
sion of  the  sacrum  ; by  an  extent  of  four  or  five 
inches  from  the  middle  of  this  depression  to  the 
bottom  of  the  os  coccygis ; by  an  extent  of  seven 
or  eight  inches  from  the  spinous  process  of  the  last 
lumbar  vertebra  to  the  highest  part  of  the  mons 
veneris,  in  a woman  moderately  fat ; and  by  there 
being  an  interspace  of  eight  or  nine  inches,  be- 
tween the  two  anterior  superior  spinous  processes 
of  the  ossa  ilium. 

These  general  calculations,  however,  are  insuf- 
ficient. In  order  to  acquire  more  correct  opinions, 
double  compasses  have  been  employed.  The 
branches  of  the  first  being  applied  to  the  top  of  the 
sacrum,  and  middle  of  the  mons  veneris,  three 
inches  are  to  be  deducted  from  the'  dimensions 
indicated  by  the  instrument ; viz,  two  inches  and 
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a half  for  the  thickness  of  the  upper  part  of  the 
sacrum  (which  is  said  to  be  constant  in  subjects  of 
every  size),  and  half  an  inch  for  that  of  the  os 
pubis.  In  women  who  are  exceedingly  fat,  some 
lines  must  also  be  deducted  on  this  account. 
Hence,  when  the  total  thickness  of  the  pelvis, 
measured  in  this  direction,  is  seven  inches,  there 
will  remain  four  for  the  distance  from  the  upper 
part  of  the  sacrum  to  the  os  pubis,  or  for  the  ex- 
tent of  the  lesser  diameter  of  the  upper  aperture  of 
the  pelvis. 

For  taking  the  measurement  internally,  a kind 
of  sector  was  invented  by  Coutouly.  It  bears  a 
considerable  resemblance  to  the  instruments  em- 
ployed by  shoemakers  for  measuring  the  feet.  It  is 
passed  into  the  vagina,  with  its  two  branches  ap- 
proximated, until  one  arrives  opposite  the  anterior 
and  upper  part  of  the  sacrum,  when  the  other  is  to 
be  drawn  outward,  so  as  to  be  applied  to  the  pubes. 
The  distance  between  the  branches  is  judged  of 
by  the  graduations  on  the  instrument.  This  was 
named  by  its  inventor  a pelvimeter.  According  to 
Sabatier,  it  is  not  always  easy  to  place  it  with  accu- 
racy ; its  employment  is  attended  with  some  pain  ; 
and  there  are  particular  cases  in  which  it  cannot 
be  used. 

Instead  of  this  contrivance,  Baudelocque  re- 
commended a means,  which  is  safe  and  simple. 
The  index  finger  of  one  hand  is  introduced  into  the 
vagina  to  the  upper  part  of  the  projection  of  the 
sacrum.  The  finger,  having  the  radial  edge  turned 
forwards,  is  then  to  be  inclined  anteriorly  till  it 
touches  the  arch  of  the  pubes.  The  point  of  con- 
tact being  then  marked  with  the  opposite  hand,  the 
length  from  the  point  in  question  to  the  end  of  the 
finger  is  to  be  measured.  This  length,  which  indi- 
cates the  distance  between  the  sacrum  and  the  bot- 
tom of  the  symphysis  pubis,  usually  exceeds  that 
of  the  lesser  diameter  of  the  pelvis  by  about  six 
lines.  Baudelocque  acknowledges  that  this  mea- 
surement is  not  exactly  accurate  ; but  he  believes  it 
to  be  sufficiently  so,  because,  unless  the  narrowness 
of  the  pelvis  be  extreme,  two  or  three  lines  hardly 
make  any  difference  in  the  facility  of  parturition. 

The  following  is  the  description  of  the  pelvis  of 
the  woman,  twice  operated  upon  by  Dr.  Locher  : 
the  ossa  pubis,  which  should  be  on  the  same  level 
with  the  promontory  of  the  sacrum,  were  found 
perpendicularly  under  it ; so  that  the  child  neces- 
sarily extended  the  abdominal  integuments  by  its 
own  weight,  into  a pendulous  bag  overhanging  the 
thighs.  For  the  same  reason,  nothing  could  be 
felt  of  the  child  by  examination  per  vaginam.  The 
sacrum,  instead  of  closing  the  pelvis  behind,  by  a 
semicircular  curve,  which  forms  a kind  of  con- 
ductor for  the  child  in  parturition,  stretched  nearly 
horizontally  backwards.  A representation  of  this 
pelvis,  with  a few  other  particulars,  may  be  seen 
in  a modern  publication.  (Med.  Chir.  Trans,  vol. 
xi.  p.  199.) 

The  pelvis  may  be  everywhere  well  formed, 
and  yet  present  an  insurmountable  obstacle  to 
delivery.  This  may  happen  when  an  exostosis 
exists  on  one  of  the  bones  which  compose  this  part 
of  the  skeleton.  Pineau  met  with  a case  of  this 
description  in  a woman  who  died  undelivered. 
The  tumour  originated  from  one  of  the  ossa  pubis. 
A steatomatous  swelling,  situated  with  the  head  of 
the  child  in  the  upper  aperture  of  the  pelvis,  might 
produce  the  same  effect,  unless  it  were  detected, 
and  could  be  pushed  out  of  the  way,  so  as  to  make 
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room  for  the  foetus  to  pass.  Baudelocque  men- 
tions a swelling  of  this  kind.  It  was  six  or  seven 
inches  long,  and  an  inch  and  a half  in  width.  The 
extremity  of  it,  which  was  as  large  as  half  a hen’s 
egg,  had  a bony  feel,  and  contained  nine  well- 
formed  teeth,  the  rest  of  the  mass  being  steatoma- 
tous. It  had  descended  into  the  lesser  pelvis  be- 
low the  projection  of  the  sacrum,  and  a little  to 
one  side.  It  might  have  been  taken  for  an  exos- 
tosis of  this  last  bone.  The  labour-pains  continued 
sixty  hours,  and  the  propriety  of  performing  the 
Caesarean  Operation  was  under  consideration. 
Baudelocque  was  averse  to  this  proceeding.  He 
recommended  turning  the  child,  and  extracting  it 
by  the  feet,  because  he  thought  that  the  pelvis 
was  sufficiently  capacious  to  admit  of  delivery. 
The  event  proved  that  it  was  three  inches  nine 
lines  from  before  backward,  and  four  inches  nine 
lines  transversely.  The  foetus  was  soon  extracted 
with  the  assistance  of  forceps.  The  child  was  still- 
born. The  mother,  exhausted  with  numerous  un- 
availing efforts,  only  survived  between  fifty  and 
sixty  hours. 

Among  the  insurmountable  obstacles  to  de- 
livery may  be  reckoned  such  a displacement  of 
the  uterus,  that  it  protrudes  from  the  abdomen, 
and  forms  a hernia.  The  records  of  surgery 
contain  some  examples  of  this  extraordinary  oc- 
currence. Twice  has  the  Caesarean  Operation 
been  performed,  and,  in  one  of  the  cases,  the 
woman  survived  so  long,  that  hopes  were  enter- 
tained of  her  recovery.  Indeed,  as  Sabatier  ob- 
serves, why  should  not  the  operation  succeed  in 
such  a case,  where  the  uterus  is  only  covered  by 
the  integuments,  and  there  is  no  occasion  to  cut 
into  the  abdomen,  just  as  well  as  in  other  instances, 
in  which  it  is  indispensable  to  divide  the  muscles, 
and  open  the  cavity  of  the  belly  ? In  the  other 
case  on  record,  delivery  was  effected  in  the  ordi- 
nary. way,  either  by  raising  the  abdomen,  and 
keeping  it  in  this  position  with  towels  skilfully 
placed,  or  by  making  pressure  on  the  uterus, 
which  had  the  beneficial  effect  of  making  this  or- 
gan resume  its  proper  situation. 

Having  shown  the  absolute  necessity  for  the 
Caesarean  Operation,  under  certain  circumstances, 
it  remains  to  consider  the  proper  time  for  perform- 
ing it,  the  requisite  preparatory  means,  and  the 
method  of  operating. 

With  regard  to  the  time  of  operating,  practi- 
tioners do  not  agree  upon  this  point : some  ad- 
vising the  operation  to  be  done  before15  the  mem- 
branes have  burst,  and  the  waters  been  discharged  ; 
others,  not  till  afterwards.  The  arguments  in  fa- 
vour of  the  first  plan,  are,  the  facility  with  which 
the  uterus  may  be  opened  without  any  risk  of  in- 
juring the  foetus,  and  the  hope  that  the  organ  will 
contract  with  sufficient  force  to  prevent  hemor- 
rhage. The  advocates  for  the  second  mode  believe, 
that,  in  operating  after  the  discharge  of  the  waters, 
there  is  less  danger  of  the  uterus  falling  into  a state 
of  relaxation,  in  consequence  of  becoming  suddenly 
empty  after  being  fully  distended,  and  that  this 
method  does  not  demand  so  extensive  an  incision. 
Hence  they  recommend,  as  a preliminary  step, 
the  membranes  to  be  opened.  Whatever  conduct 
be  adopted,  it  is  essential  that  the  labour  should  be 
ui’gent  and  unequivocal,  that  the  cervix  uteri 
should  be  effaced,  and  that  the  os  tincae  should  be 
sufficiently  dilated  to  allow  the  lochia  to  be  dis- 
charged ; but,  at  the  same  time,  says  Sabatier,  if 
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the  operation  is  not  to  be  done  till  after  the  escape  | 
of  the  waters,  there  ought  not  to  be  too  much  delay, 
lest  the  patient’s  strength  should  be  exhausted,  and 
the  violent  efforts  of  labour  should  bring  on  an  in- 
flammatory state  of  the  parietes  of  the  uterus. 

The  propriety  of  emptying  the  rectum  and 
bladder  is  so  evident,  that  it  is  unnecessary  to  in- 
sist upon  it.  This  precaution  is  more  particularly 
requisite  in  regard  to  the  latter  of  these  viscera, 
which  has  been  known  to  rise  so  much  over  the 
uterus  as  to  conceal  the  greater  part  of  it.  Bau- 
delocque  had  occasion  to  remark  this  circumstance 
in  a woman  upon  whom  he  was  operating.  The 
bladder  ascended  above  the  navel,  and  presented 
itself  through  the  whole  extent  of  the  opening 
made  in  the  parietes  of  the  abdomen. 

The  instruments,  dressings,  &c.  which  may  be 
wanted,  are  two  bistouries,  one  with  a convex 
edge,  the  other  with  a probe-point, ; sponges,  ba- 
sins of  cold  water  ; long  stripsmf  adhesive  plaster ; 
needles  and  ligatures  ; lint ; long  and  square  com- 
presses ; a bandage  to  be  applied  round  the  body, 
with  a scapulary,  &c. 

For  the  purpose  of  undergoing  the  operation, 
the  patient  should  be  placed  at  the  edge  of  her  bed, 
well  supported  ; her  chest  and  head  should  be  mo- 
derately raised  ; her  knees  should  be  somewhat 
bent,  and  held  by  assistants,  one  of  whom  ought  to 
be  expressly  appointed  to  fix  the  uterus  by  making 
pressure'  laterally,  and  from  above  downward,  so 
as  to  circumscribe,  in  some  degree,  the  swelling  of 
the  uterus,  and  prevent  the  protrusion  of  the 
bowels.  These  things  being  attended  to,  the  in- 
teguments are  to  be  divided  with  the  convex-edged 
bistoury  to  the  extent  of  at  least  six  inches.  The 
place  and  direction  of  this  incision  differ  with  dif- 
ferent operators. 

In  the  most  ancient  method,  it  was  customary  to 
make  the  incision  between  the  outer  edge  of  the 
rectus  muscle,  and  a line,  drawn  from  the  anterior 
superior  spinous  process  of  the  ilium,  to  the  junc- 
tion of  the  bone  of  the  first  rib  with  its  cartilage. 
This  cut  was  begun  a little  below  the  umbilicus, 
and  was  continued  downward  to  an  inch  above 
the  pubes.  After  the  integuments  had  been  di- 
vided, the  muscles,  aponeuroses,  and  peritoneum 
were  cut,  and  the  uterus  cautiously  opened.  The 
left  index  finger  was  then  introduced  into  this  vis- 

cus,  the  wound  of  which  was  dilated  by  means  of 
a probe-oointed  bistoury. 

This  manner  of  operating  is  subject  to  great  in- 
conveniences. The  place  where  the  incision  is 
made,  is  the  situation  of  muscles,  the  fibres  of 
which  have  a different  direction,  and,  on  contract- 
ing, separate  the  edges  of  the  wound,  and  make  it 
gape.  The  considerable  blood-vessels,  which 
ramify  there  may  be  the  source  of  perilous  bleed- 
ing. The  bowels  can  protrude  in  that  situation 
more  readily  than  any  where  else.  When  the 
position  of  the  uterus  is  oblique,  and  when,  conse- 
quently, its  edges  are  turned  forward  and  backward, 
and  its  surfaces  to  the  right  and  left,  the  incision 
will  be  made  in  one  of  its  lateral  portions  where  the 
trunks  of  its  blood-vessels  are  known  to  be  situated, 
and  even  the  Fallopian  tube  and  ovary  may  be 

cut.  The  fibres  of  the  uterus  are  cut  transversely, 
so  that  the  edges  of  the  incision  gape,  instead  of 
being  in  contact.  This  last  circumstance  may  the 
■more  readily  permit  the  lochia  to  escape  into  the 
aboomen,  inasmuch  as  the  uterus  is  cut  nearly  J 
through  its  whole  length,  and  there  is  no  cavity,  in  | 


which  they  can  accumulate,  in  order  to  be  dis- 
charged through  the  cervix  of  that  organ. 

The  linea  alba  has  been  frequently  considered 
the  most  eligible  place  for  making  the  incision. 
It  was  the  method  adopted  by  Soleyres  and  De- 
leurye,  and  it  had  the  recommendation  of  Baude- 
locque,  because  there  are  fewer  parts  to  be  cut, 
and  when  the  uterus  is  exposed,  an  incision,  paral- 
lel to  its  principal  fibres,  may  be  made  in  its  middle 
part.  The  method  was  known  to  Mauriceau,  as 
we  may  be  convinced  of  by  the  follow'ing  passage, 
extracted  from  the  chapter  in  which  he  treats  of 
the  Caesarean  Operation  : “La  plupart  vevlent 
qu’o7i  incise  au  cote  gauche  du  ventre  ; mais  I’ou - 
verture  sera  mieux  au  milieu  entre  les  muscles 
droits,  car  il  n’y  a en  ce  lieu,  que  les  tegumens  et 
les  muscles  a couper Lauverjat,  who  has  made 
this  remark,  and  cited  the  Latin  edition  of  Mauri- 
ceau, page  247,  also  observes,  that  the  incision  in 
the  linea  alba  was  practised  by  a contemporary 
of  La  Motte,  a circumstance  which  Sabatier  was 
not  able  to  ascertain.  (Med.  Oper.  t.  i.)  The 
following  is  the  proper  manner  of  operating  in  the 
linea  alba.  The  bladder  is  to  be  previously  emptied. 
The  operator  should  first  divide  the  integuments 
perpendicularly,  so  as  to  expose  the  linea  alba, 
making  the  wound  six  or  seven  inches  long.  An 
opening  should  then  be  carefully  made  through  the 
aponeurosis,  fascia  transversalis,  and  peritoneum, 
into  the  abdomen,  either  at  the  upper  or  lower 
part  of  the  linea  alba  in  view.  A curved  bistoury 
is  then  to  be  introduced  into  the  opening,  and  the 
peritoneum,  fascia  transversalis,  and  linea  alba 
cut  from  within  outward,  as  far  as  the  extent  of  the 
wound  in  the  integuments.  The  latter  cut  should 
be  cautiously  made,  with  the  crooked  bistoury, 
guided  by  the  forefinger  of  the  left  hand,  lest  any 
of  the  intestines  be  accidentally  injured.  The 
uterus  must  next  be  carefully  opened,  and  an  in- 
cision made  in  it,  of  the  same  length  as  the  preced- 
ing wound.  The  foetus  is  to  be  taken  out  through 
the  wound,  and  then  the  placenta  and  membranes. 
In  this  way,  M.  Artiste  lately  operated,  so  as  to 
save  both  mother  and  child.  (See  Edin.  Med.  and 
Surg.  Journ.  vol.iv.  p.  178. 

In  this  country  (where,  indeed,  the  Caesarean 
Operation  has  proved  most  unsuccessful)  the  linea 
alba  is  preferred,  I believe,  by  the  majority  of 
practitioners.  That  the  method  is  not  always 
attended  with  the  formidable  objections  urged 
against  it  by  Sabatier,  is  quite  certain  ; the  case 
published  by  Dr.  Chisholm,  is  a decisive  proof  of 
this  assertion.  (See  Edin.  Med.  and  Surg.  Journ . 
vol.  iv.  p.  178,  179.) 

A third  method  of  performing  the  abdominal 
Caesarean  Operation,  consists  in  making  a trans- 
verse incision,  five  inches  in  length,  through  the 
parietes  of  the  abdomen,  between  the  rectus  muscle 
and  the  spine,  and  in  a situation  more  or  less  high, 
according  to  the  more  or  less  elevated  position  of  the 
uterus.  This  plan  was  recommended  by  Lauverjat. 
(See  Nouvelle  Mcthode  de  pratiquer  l’ Operation 
Cesarienne.  Paris,  8vo.  1788.)  Lauverjat  acknow- 
ledges, that  the  method  had  been  successfully  prac- 
tised by  different  persons  before  himself,  and  espe- 
cially in  one  instance,  which  was  particularly  re- 
markable, as,  in  consequence  of  the  first  incision 
having  been  made  too  high  up,  it  became  necessary 
to  make  a second  one,  which  extended  obliquely 
from  the  other. 

The  side,  on  which  the  operation. is  to  be  done, 
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is  iii  itself  a matter  of  indifference.  But,  if  the 
liver  or  spleen  were  to  project,  one  ought  to  avoid 
it.  Also,  if  the  uterus  were  to  incline  more  towards 
one  side  than  the  other,  it  would  be  proper  to 
operate  on  the  side  where  this  viscus  could  be 
most  conveniently  exposed.  The  patient  being  put 
in  a proper  position,  and  her  abdomen  kept  steady 
by  an  attendant,  who  must  apply  the  palms  of  his 
hands  to  the  sides  of  the  uterus,  the  integuments, 
muscles,  and  peritoneum  are  to  be  divided  with 
the  usual  precautions.  The  uterus  is  then  to  be 
opened,  and  the  wound  in  it  enlarged  in  the  requi- 
site degree,  by  means  of  a probe-pointed  bistoury. 
Should  the  placenta  present  itself,  care  must  be 
taken  not  to  injure  it ; but  it  should  be  separated, 
in  order  to  facilitate  breaking  the  membranes  at 
its  circumference.  The  child  is  next  to  be  ex- 
tracted. This  part  of  the  operation  is  subject  to  no 
general  rule.  Delivery  being  accomplished,  we 
are  recommended  to  introduce  through  the  vagina 
anodyne  injections,  in  order  to  lessen  spasm,  and 
wash  out  the  coagula.  This  method  is  preferable 
to  that  of  clearing  out  the  uterus  with  the  hand. 
Sabatier  condemns  the  plan,  formerly  advised  by 
Rousset  and  Ruleau,  of  passing  a catheter  up  the 
neck  of  this  viscus  for  the  purpose  of  washing  out 
the  lochia,  as  well  as  the  absurd  proposal  of  em- 
ploying a seton  to  promote  their  escape.  Should 
the  lochia  not  pass  readily  outward,  we  are  recom- 
mended to  introduce  the  finger  occasionally  into 
the  cervix  uteri,  so  as  to  free  it  from  coagula. 

The  only  dressings,  advised  by  Sabatier,  are  a 
large  pledget,  compresses,  and  a moderately  tight 
bandage  round  the  body.  These  are  to  be  changed 
when  soiled  with  the  matter  or  discharge.  In  this 
country,  practitioners  would  not  neglect  to  bring 
the  edges  of  the  wound  together,  by  means  of  strips 
of  adhesive  plaster ; for,  though  they  may  not  act 
with  so  much  effect  in  this  situation  as  many  others, 
they  undoubtedly  assist  in  promoting  one  chief  aim 
of  the  surgeon,  which  is  to  heal  at  least  all  the 
upper  part  of  the  incision,  if  possible,  by  the  first 
intention.  I have  no  doubt,  also,  that  there  are 
many  who  would  be  advocates  for  sutures. 

Mr.  Wood,  of  Manchester,  performed  the  Cae- 
sarean Operation,  in  a case  where  parturition  was 
prevented  by  deformity  of  the  pelvis.  The  incision 
was  made  nearly  in  a transverse  direction,  on  the 
left  side  of  the  abdomen,  about  five  inches  in 
length,  beginning  at  the  umbilicus.  This  part 
was  fixed  upon,  because  the  nates  of  the  child 
could  be  felt  there,  and  it  was  evident,  that  no 
intestine  was  interposed  betwixt  the  abdominal 
parietes  and  the  uterus.  There  was  scarcely  any 
effusion  of  blood,  either  from  the  external  wound, 
or  from  that  of  the  uterus,  though  the  latter  was 
made  directly  upon  the  placenta.  Instead  of  di- 
viding the  placenta,  Mr.  Wood  introduced  his  hand 
betwixt  it  and  the  uterus,  and,  laying  hold  of  one 
of  the  knees,  extracted  the  foetus  with  ease.  Iiis 
hand  readily  passed  betwixt  the  placenta  and  ute- 
rus ; this  produced  hemorrhage  ; but  the  whole 
quantity  of  blood  lost  did  not  exceed  seven  or 
eight  ounces.  After  the  uterus  had  been  emptied, 
the  intestines  and  omentum  protruded  at  the  wound. 
These  having  been  reduced,  the  integuments  were 
brought  into  contact  with  sutures  and  adhesive 
plaster.  This  operation,  however,  did  not  save  the 
woman’s  life  ; she  died  on  the  fourth  day  after  its 
performance.  (See  Med,  and  Physical  Journ. 
vol.  vi.) 
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In  this  Dictionary,  1 do  not  deem  it  necessary  to 
enter  into  other  plans  of  performing  the  Caesarean 
Operation,  without  opening  the  peritoneum,  or 
wounding  the  body  of  the  uterus.  The  methods 
of  Ritgen,  Baudelocque,  the  nephew,  and  Dr. 
Physic,  are  all  described  by  Velpeau,  but  only  to 
be  disapproved  of.  (See  Nouv.  Eiem.  de  Med. 
Op6r.  t.  iii.  p.  682.,  &c.) 

As  I have  already  explained,  the  ill  success  of 
the  Caesarean  Operation  in  England  has  been  such, 
that  only  a single  case  has  yet  happened  in  which 
the  life  of  the  mother  has  been  preserved  after  the 
child  was  certainly  extracted  from  the  womb  by  in- 
cision. The  probable  reason  of  this  circumstance 
I have  also  noticed.  Abroad,  however,  the 
success  of  the  practice  forms  quite  a contrast  to 
what  has  occurred  in  this  country,  the  operation 
having  been  often  done  so  as  to  save  the  lives  both 
of  the  mother  and  child,  of  which  an  interesting 
example  was  recently  published  by  Dr.  Locher,  of 
Zurich.  (S ee  Med.  Chir.  Trans,  vol.  ix.  p.  11.) 
And  in  vol.  xi.  of  the  same  work,  may  be  read  a 
case,  in  which  Dr.  Meyer,  of  Minden,  saved  a wo- 
man by  the  operation,  but  the  foetus  was  dead  : we 
have  also  an  example,  in  which  Dr.  Spitzbarth,  in 
1819,  preserved  the  lives  both  of  the  infant  and 
mother,  and  another  interesting  relation  of  two 
Caesarean  Operations  performed  by  Lorinser,  on  a 
woman  still  living  at  JNimes,  in  Bohemia.  (See 
Siebold’s  Journ.  fur  Geburtshulfe,  §c.  vol.  iii. 
part  1.  Frankf.  1819.)  In  1801,  Dr.  Schlegel, 
of  Merseburg,  likewise  operated  on  a woman,  who 
recovered,  notwithstanding  the  bowels  became 
strangulated,  and  she  is  still  living,  with  a hernia 
in  the  situation  of  the  wound.  ( Schweighavser , 
Archiv.  des  Accouchement,  p.  135.  8vo.  Paris,  1797.) 
The  Caesarean  section  has  been  performed  by 
Graefe,  and  the  woman  and  child  were  both 
saved.  (Journ.  b.  9.)  Other  instances  of  success 
took  place  in  April,  1823,  in  the  practice  of  Van- 
derfurh;  (see  Revue  Med.)  and  in  Aug.  1823,  in 
that  of  Schonberg,  of  Naples.  (See  Salzb.  Med. 
Chir.  Zeitung.  for  May,  27. 1824.) 

From  a statement  made  by  Baudelocque,  it 
appears,  that  the  Caesarean  Operation  had  been 
performed  twenty-four  times  with  success  between 
the  year  1750,  and  the  beginning  of  the  present 
century  ; and,  according  to  M.  Velpeau,  even 
without  reckoning  Lauverjet’s  cases,  which  are 
incontestable,  it  has  also  been  practised  with  a 
favourable  result,  twice  at  Nantes,  by  Bacqua,  on 
the  same  woman  ; once,  at  Aix,  by  M.  Le 
Maistre  ; once,  by  M.  Dariste,  at  Martinique  ; 
once,  at  Dahlen,  by  Vonderfuhr,  in  1823  ; once 
in  May,  1827,  in  the  Hospital  of  Florence;  twice 
by  Schenck  ; once  by  Bulk  ; once  by  Graefe  ; once 
by  Burns ; and  once  more  quite  recently  in  the  colo- 
nies. Let  not  practitioners,  however,  underrate  the 
true  danger  of  the  operation  ; for,  as  M.  Velpeau 
justly  observes,  no  doubt  every  successful  case 
has  been  brought  before  the  public,  while  many 
unsuccessful  ones  have  been  kept  out  of  view. 
His  belief  is,  that  at  least  half  of  the  operations 
have  had  a fatal  termination.  (See  Nouv.  Elem. 
de  Med.  Oper.  t.  iii.  p.  677.) 

Of  operating  when  the  Foetus  is  extra- 
uterine. 

Delivery  cannot  possibly  happen  in  the  ordinary 
way,  when  the  foetus  is  situated  in  the  ovaries,  or 
. Fallopian  tube,  or  in  the  cavity  of  the  peritoneum. 
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However,  there  are  many  instances  recorded  of 
ventral  pregnancies,  which  the  mothers  survived, 
the  dead  foetus  having  been  discharged  by  frag- 
ments out  of  an  abscess  in  the  parietes  ot  the  ab- 
domen. A case,  under  Mr.  Gunning,  in  St. 
George’s  Hospital,  I had  an  opportunity  of  seeing 
a few  years  ago,  in  which  the  child  was  discharged 
piecemeal  from  an  abscess  of  the  abdomen  ; and 
I saw  another  case,  under  Dr.  Blickeof  Waltham- 
stow, in  which  portions  of  bone  and  a great  deal 
of  matter  had  been  voided  through  the  vagina, 
though  the  swelling  was  altogether  on  the  right 
side. 

Practitioners  are  occasionally  called  upon  to  do 
a very  similar  operation  to  the  Cmsarean,  when 
the  child  has  passed  into  the  cavity  of  the  perito- 
neum, in  consequence  of  the  rupture  of  the  uterus. 
Unfortunately  such  an  accident  is  not  uncom- 
mon, and  though  the  causes  of  it  may  not  be  ob- 
vious, nothing  is  more  certain,  than  that  the  foetus 
itself  is  entirely  passive,  and  has  no  share  in  pro- 
ducing the  misfortune.  The  symptoms,  by  which 
the  event  may  be  known,  are  not  always  clear. 
When,  however,  the  pains  have  been  violent  ; 
when  the  last,  after  being  excessively  severe,  has 
been  followed  by  a kind  of  calm  ; when  the  coun- 
tenance loses  its  colour,  the  pulse  grows  weak, 
and  the  extremities  become  cold  and  covered  with 
a cold  sweat  ; when  the  abdomen  is  generally  flat 
and  only  partially  affected  with  the  swelling  occa- 
sioned by  the  foetus,  which  either  continues  to 
move,  or  is  dead  and  motionless;  when  the  patient 
complains  of  a moderate  degree  of  heat  about  the 
belly  ; and,  lastly,  when  the  child  shrinks  from 
the  touch  of  the  accoucheur  ; it  is  manifest  that 
the  uterus  is  lacerated.  If  the  child  has  passed 
completely  into  the  abdomen,  its  extraction  by  in- 
cision is  the  only  resource  ; and  whether  this 
should  be  attempted  or  not,  must  depend  upon 
circumstances.  If  a part  of  the  child,  however, 
were  yet  in  the  uterus,  it  might  be  extracted,  with 
the  aid  of  the  forceps,  if  the  head  presented,  or  by 
the  feet,  provided  only  the  upper  part  of  the  body 
were  in  the  abdomen. 

Baudelocque  quotes  three  instances  of  gastro- 
tomy,  performed  on  account  of  rupture  of  the  ute- 
rus. The  first  is  that  inserted  by  Thibaud  Du- 
bois, in  the  Journal  cle  Mtdecine,  for  May,  1760. 
Every  preparation  was  made  for  a natural  labour, 
when,  after  excessively  violent  pains  about  the 
upper  and  left  parts  of  the  uterus,  the  child  disap- 
peared. Thibaud  opened  the  abdomen,  though  not 
till  some  hours  after  the  accident.  The  infant  was 
dead  ; but  the  mother  experienced  no  ill  effects 
after  the  operation,  except  such  as  are  usual  after 
ordinary  labours. 

The  second  and  third  cases  were  communicated 
to  the  French  Academy  of  Surgery  in  1775,  by 
Lambron.  He  practiced  the  operation  twice,  on 
the  same  woman,  with  success.  In  the  first  in- 
stance, he  operated  eighteen  hours  after ’the  rup- 
ture of  the  uterus.  The  child  was  dead.  An  ill 
conditioned  abscess  formed  near  the  wound  ; but 
the  patient  got  quite  well  in  the  course  of  six 
weeks.  She  was  pregnant  again  the  following 
year,  and  the  uterus  was  once  more  ruptured. 
Lambron  now  had  recourse  to  the  operation  with- 
out delay.  The  child  betrayed  some  signs  of  life, 
but  soon  died.  The  mother  not  only  survived, 
but  afterwards  became  pregnant  again,  and  had  a 
favourable  delivery. 


OPERATION. 

In  a foregoing  column,  I have  adverted  to  the 
casein  which  Dr.  Locher,  of  Zurich,  saved  both 
the  mother  and  child  by  the  Caesarean  Operation, 
performed  in  the  linea  alba.  After  her  recovery,  a 
small  point  of  the  wound,  not  exceeding  two  or 
three  lines  in  length  and  breadth,  required  a long 
time  to  be  quite  healed,  though  no  particular  in- 
convenience was  experienced  from  it.  Some  time 
afterwards  the  cicatrix  gave  way  again,  and  a por- 
tion of  omentum  protruded,  which  was  reduced, 
when  a piece  of  bowel  came  out,  and  was  also  re- 
turned. The  edges  of  the  wound  were  then 
brought  together  ; but  a small  superficial  ulcer 
continued  open  in  spite  of  every  effort  to  close  it. 
In  1818,  the  year  following  that  in  which  the 
Caesarean  Operation  had  been  performed  upon 
her,  she  became  pregnant  again,  and  the  chief 
particularity,  which  happened  during  gestation, 
was  an  increase  in  the  size  of  the  preceding  ulcer, 
which  became  three  inches  in  width.  The  sore, 
however,  was  covered  with  charpie,  and  the  inte- 
guments well  supported  with  adhesive  plaster.  On 
the  23rd  of  May,  she  was  seized  with  labour- 
pains  ; and,  about  seven  in  the  evening,  she  com- 
plained all  at  once  of  a very  acute  pain,  and  at 
the  same  moment  voided  a considerable  quantity 
of  blood  from  the  vagina.  On  examining  by  this 
passage,  nothing  was  discovered  ; but  when  the 
hand  was  applied  below  the  navel,  in  the  line  of 
the  old  wound,  and  under  the  ulcer,  a circum- 
scribed firm  swelling  was  felt,  caused  by  the 
child’s  head,  of  which  the  sutures  were  plainly 
discernible.  Dr.  Locher  naturally  concluded  that 
the  uterus  had  burst,  so  as  to  allow  the  child  to 
escape,  and  the  hemorrhage  was  thus  easily  ex- 
plained. A repetition  of  the  Caesarean  Operation 
was  deemed  indispensable.  The  place  of  the  in- 
cision was  determined  by  the  round  swelling, 
caused  by  the  child’s  head.  An  incision  six  inches 
in  length,  was  made  into  the  abdomen,  where  a 
quantity  of  coagulated  blood  was  found.  When 
this  had  been  removed,  the  membranes  presented 
themselves,  exhibiting  a bluish  hue,  and,  after  they 
had  been  opened  the  head  of  the  child  imme- 
diately appeared.  The  navel-string  passed  round 
the  neck,  which  was  also  compressed  in  the  open- 
ing of  the  uterus.  The  child  evinced  no  signs  of 
life.  The  placenta  came  away  during  the  attempts 
to  reanimate  the  child.  The  uterus  contracted,  and 
there  was  little  bleeding.  This  patient,  after  a good 
deal  of  indisposition,  and  occasional  approaches  to 
a perfect  recovery,  was  at  length  attacked  with  in- 
flammation of  the  stomach  and  bowels,  and  died 
on  the  9th  of  July.  The  uterus  was  found  con- 
tracted to  a small  size,  with  an  opening,  of  about 
the  size  of  an  almond,  on  its  anterior  surface,  with 
a rounded  callous  edge.  This  aperature  Dr.  Locher 
thinks  had  remained  ever  since  the  first  operation, 
and  had  allowed  the  escape  of  the  child  in  the 
second  labour  ; a circumstance  which  may  be 
doubted,  as  the  hemorrhage  indicated  the  period 
when  the  uterus  had  been  lacerated,  as  this  gen- 
tleman indeed  has  in  one  place  particularly  noticed 
himself.  (See  Med.  Chir.  Trans,  vol.  xi.  p.  182, 
&c.)  An  almost  incredible  case  is  related  of,  what 
may  be  called,  a Caesarean  birth,  effected  solely 
by  the  powers  of  nature,  and,  as  would  appear,  by 
a sudden  rupture  of  the  uterus  and  parietes  of  the 
abdomen,  after  the  patient  had  been  in  labour 
three  days.  (See  Essays  and  Obs.  Physical  and 
1 Literary,  vol.  ii.) 
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A laceration  in  the  uterus,  or  the  wound  made 
in  this  viscus  in  the  Caesarean  Operation,  may  give 
rise  to  dangerous  and  even  fatal  symptoms  of  stran- 
gulation, if  any  of  the  intestines  insinuate  themselves 
into  the  preternatural  opening.  When  such  an 
occurrence  happens  in  the  performance  of  the  pre- 
ceding operation,  the  intestine  must  be  directly 
withdrawn  and  replaced.  If  the  accident  were  to 
happen  when  the  child  is  extracted  in  the  natural 
way,  the  bowel  is  to  be  pushed  back  into  the  ab- 
domen from  the  uterus.  Were  the  occui'rence  to 
take  place  several  days  after  the  operation,  Sabatier 
inquires,  what  ought  to  be  done  ? A surgeon  is 
said  to  have  pushed  back  the  intestine  from  the 
uterus  as  late  as  the  third  day.  Sabatier  thinks, 
that  later  it  could  not  be  done.  In  this  circum- 
stance, Baudelocque  advises  the  operation,  sug- 
gested by  Pigrai,  namely,  that  of  opening  the  ab- 
domen and  withdrawing  the  bowel  from  the  place 
in  which  it  is  incarcerated.  But  the  adhesions, 
which  are  soon  formed,  would  be  likely  to  frus- 
trate the  design. 

Gastrotomy  has  not  only  been  recommended  for 
cases  where  the  child  has  passed  into  the“abdo- 
men  through  a rupture  of  the  uterus  ; it  has  like- 
wise been  advised  for  instances  in  which  the  fcetus 
has  grown  in  the  Fallopian  tube,  ovary,  or  cavity 
of  the  abdomen.  Here,  indeed,  the  operation  de- 
serves to  be  called  Caesarean  ; for,  in  addition  to 
the  incision  in  the  skin  and  muscles  of  the  abdo- 
men, it  is  necessary  to  open  the  pouch,  in  which 
the  child  is  contained.  The  instances  of  concep- 
tions in  the  Fallopian  tube  are  not  uncommon. 
Those  in  the  ovary,  and  cavity  of  the  peritoneum, 
are  more  rare.  Sabatier  conjectures,  that  most  of 
the  cases  reported  to  be  of  the  latter  kind,  if  atten- 
tively examined,  would  have  been  found  to  be  in 
reality  conceptions  in  the  Fallopian  tube. 

Extra-uterine  conceptions  hardly  ever  arrive  at 
maturity.  However,  the  foetus  formed  in  the 
Fallopian  tube  has  sometimes  been  known  to  attain 
the  term  of  nine  months,  and  then  die,  either  from 
the  impossibility  of  its  expulsion,  or  from  the  in- 
sufficiency of  the  nourishment  afforded  it.  The 
pouch  in  which  it  is  contained,  and  the  neigh- 
bouring parts,  have  then  inflamed,  and,  after  be- 
coming connected  together  by  numerous  adhesions, 
have  suppurated.  The  abscess  has  burst,  partly  at 
some  point  of  the  circumference  of  the  belly,  and 
partly  into  the  rectum ; and  the  dead  fcetus  has 
been  discharged  piecemeal  with  the  matter. 

In  other  examples,  the  foetus,  instead  of  giving 
rise  to  abscesses,  has  become  ossified  with  the  en- 
veloping membranes,  and  continued  in  this  state 
many  years,  without  any  other  inconvenience  to 
the  patient,  than  what  depended  on  the  size  and 
weight  of  the  tumour  within  the  abdomen. 

Most  frequently,  however,  the  pouch  containing 
the  foetus  bursts,  about  the  middle  of  the  ordi- 
nary period  of  gestation,  and  the  child  passes  into 
the  cavity  of  the  peritoneum.  At  the  same  mo- 
ment, the  blood-vessels,  ramifying  on  the  parietes 
of  the  containing  parts,  usually  pour  forth  into  the 
abdomen  so  much  blood,  that  the  patients  gene- 
rally die  in  the  space  of  a few  hours.  (See  a case 
by  Dr.  Clarke  in  Trans,  of  a Society  for  the  Im- 
provement of  Medical  and  Chirurgical  Knowledge. 
Also  another,  adverted  to  by  Sir  C.  Bell,  in  Med. 
Chir.  Trans,  vol.  iv.  p.  340.) 

Two  facts  of  this  kind  fell  under  Sabatier’s  ob- 
servation. The  women  were  in  the  end  of  the 


fourth  month  of  pregnancy.  Excepting  a swell- 
ing, which  affected  only  one  side  of  the  abdomen, 
and  frequent  dragging  pains  in  this  cavity,  there 
was  no  indication  of  any  thing  extraordinary. 
In  other  respects,  the  patients  were  well.  They 
were  both,  all  on  a.  sudden,  attacked  with  extremely 
acute  pains,  which  lasted  two  or  three  hours.  A 
more  violent  suffering  than  the  rest  was  followed  by 
entire  ease.  The  abdomen  subsided,  and  became 
flat.  An  equal,  moderate  warmth  diffused  itself  over 
this  part  of  the  body.  The  skin  lost  its  colour. 
Almost  continual  syncopes  occurred.  The  pulse  be- 
came feeble  and  concentrated.  Cold  perspirations 
ensued,  and  the  women  died.  The  rapid  course  of 
these  symptoms  rendered  it  impossible  for  Sabatier  to 
be  of  any  service.  The  patients  were  actually  dying, 
when  he  was  called  to  them.  The  examination  of 
their  bodies  evinced,  that  the  abdomen  contained  a 
large  quantity  of  blood  ; that  the  foetuses  lay  on 
the  intestines,  connected  with  the  lacerated  Fallo- 
pian tube  by  means  of  the  umbilical  cord  ; and 
that  the  tube  itself,  which  was  strongly  contracted, 
presented  no  other  tumour,  except  that  which  de- 
pended on  the  after-birth. 

There  is  nothing  that  announces  an  extra-uterine 
pregnancy  with  sufficient  certainty,  to  justify  any 
positive  conclusion  respecting  the  nature  of  the 
case,  before  the  ordinary  time  of  parturition.  In 
many  women,  the  gravid  uterus  inclines  to  one 
side,  and  numerous  pregnant  females  have  dragging 
pains,  which  may  depend  upon  other  causes. 
Things,  however,  are  different  when  the  foetus  has 
lived  to  the  ordinary  period  of  parturition,  and  the 
woman  is  attacked  with  labour-pains  ; because, 
besides  the  unequivocal  signs  of  the  presence  of  a 
child  in  the  abdomen,  the  womb  is  empty,  and  is 
little  changed  from  its  common  state.  Should  we 
now,  asks  Sabatier,  have  recourse  to  the  Caesarean 
Operation,  just  as  if  the  foetus  were  in  the  womb  ? 
Can  we  be  sure  that  the  pouch  which  contains 
the  child  will  contract  like  the  uterus,  and  that 
the  incision  which  is  in  contemplation  will  not 
give  rise  to  a fatal  hemorrhage  ? Would  it  be 
easy  to  separate  and  remove  the  whole  of  the  pla- 
centa ? How  could  the  discharge,  analogous  to  the 
lochia,  find  an  outlet,  and  would  not  its  extravasa- 
tion in  the  abdomen  be  likely  to  prove  fatal  ? Sa- 
batier thinks,  that  the  risk  which  is  to  be  encoun- 
tered is  much  less  when  things  are  left  to  nature. 
The  child,  indeed,  must  inevitably  perish.  It  will 
either  give  rise  to  abscesses,  with  which  it  will  be 
discharged  in  fragments,  or  it  will  remain  for  a 
length  of  time  in  the  abdomen,  without  any  urgent 
symptoms.  Sabatier  also  calls  our  attention  to  the 
great  precariousness  of  an  infant’s  life,  and  ex- 
presses his  opinion,  that  there  can  be  no  difficulty 
in  deciding  what  conduct  ought  to  be  adopted. 
Flappily,  practitioners  are  not  often  placed  in  cir- 
cumstances so  delicate,  and  extra-uterine  concep- 
tions mostly  perish,  before  the  end  of  the  common 
period  of  gestation.  We  have  then  only  to  second 
the  efforts  of  nature  ; either  by  promoting  suppura- 
tion, if  it  should  seem  likely  to  occur  ; by  making  a 
suitable  opening,  or  enlarging  one  that  may  have 
formed  spontaneously ; by  extracting  such  frag- 
ments of  the  foetus  as  present  themselves  ; by  break- 
ing the  bones,  when  their  large  size  confines  them 
in  the  abscess,  as  Littre  did  in  an  instance  where 
the  abscess  burst  into  the  rectum  ; and,  lastly,  by 
employing  suitable  injections. 

An  extremely  uncommon  case  of  extra-uterine 
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conception  was  related  a few  years  ago  by  Joseph! ; 
the  foetus  having  at  length  passed  into  the  bladder 
by  ulceration,  and  caused  such  affliction,  as  ren- 
dered cystotomia  indispensable,  with  the  view  of 
extracting  the  parts  of  the  foetus  lodged  in  that 
organ.  The  operation  was  done  above  the  pubes; 
but  the  internal  mischief  already  existing  was  so 
great,  that  the  patient  did  not  recover.  ( Ueber- 
die  Schwangerschaft  ausserhalb  der  Geb'drmutter ; 
Rostock,  1803,  8vo.) 

Govei,  p.  401,  relates  a case  of  ventral  concep- 
tion, in  which  instance  the  Caesarean  Operation 
was  done,  and  the  child  preserved.  A lady,  aged 
twenty-one,  had  a tumour  in  the  groin,  which  wTas 
at  first  supposed  to  be  an  epiplocele,  but  an  arterial 
pulsation  was  perceptible  in  it.  In  about  ten  weeks 
the  swelling  had  become  as  large  as  a pound  of 
bread.  Govei,  solicited  by  the  lady,  opened  the 
tumour.  He  first  discovered  a sort  of  membranous 
sac,  whence  issued  a gallon  of  limpid  fluid.  The 
sac  was  dilated,  and  a male  foetus  found,  about 
half  a foot  long,  and  large  in  proportion.  It  was 
perfectly  alive,  and  was  baptized.  After  tying  the 
umbilical  cord,  the  placenta  was  found  to  be  at- 
tached to  the  parts  just  behind,  and  near,  the  ab- 
dominal ring  ; but  it  was  easily  separated.  Govei 
does  not  mention  whether  the  mother  survived. 
Bertrandi  was  unacquainted  with  any  example  of 
the  Caesarean  Operation  being  done,  in  cases  of 
extra- uterine  foetuses,  so  as  to  save  both  the  mother 
and  infant.  This  eminent  man  condemned  oper- 
ating, in  ventral  cases,  on  the  ground  that  the 
placenta  could  not  be  separated  from  the  viscera, 
to  which  it  might  adhere,  or,  if  left  behind,  the 
subsequent  inflammation  and  suppuration  would 
be  mortal.  (See  Traite  des  Oper.  de  Chir. 
chap,  v.) 

Ruth,  a surgeon  in  Upper  Silesia,  performed  the 
Caesarean  Operation  successfully  in  a case  of  extra- 
uterine  pregnancy,  of  some  years  standing,  during 
which  period  the  woman  became  pregnant  in  the 
usual  way,  and  was  safely  delivered.  (See  GraeJ’e 
and  Walther’s  Journ.  part  3.  vol.  vi.)  The  par- 
ticulars, which  are  well  deserving  of  the  attention 
of  obstetric  practitioners,  may  also  be  found  in  one 
of  our  own  periodicals.  (See  Edinb.  Med.  and 
Surg.  Journ.  vol.  xxiii.  p.  429.) 

Whenever  the  Caesarean  Operation,  or  gastro- 
tomy,  has  been  performed,  the  practitioner  is  not 
merely  to  endeavour  to  prevent  inflammation,  heal 
the  wound,  and  appease  any  untoward  symptoms 
which  may  arise ; he  should  also  prevail  upon  the 
mother  to  suckle  the  child,  in  order  that  the  lochia 
may  not  be  too  copious  ; and,  after  the  wound  has 
been  healed,  she  should  wear  a bandage,  for  the 
purpose  of  hindering  the  formation  of  a ventral 
hernia. 

Fr.  Roussett ; Traite  Nouveau  de  l’Hysterotomotokia, 
Paris,  1581.  In  Lat  C.  Append.  Bauhini,  Basil,  1582.  Also 
Csesarei  Partus  Assertio  Ilistoriologica,  &c.  8vo.  Paris, 
1590.  Fr.  Roussetus , Foetus  vivi  ex  matre  viva  sine 
alterutrius  periculo  Caesura.  12mo.  Basil  1591.  Theoph. 
Raynaud,  De  Ortu  Infantium  contra  Naturam  per  Sec- 
tionem  Caesaream,  &c.  12mo.  Lugd.  1637.  A.  Cyprianus , 
Epistola  Historiam  exhibens  Foetus  liumani  post  21  men- 
ses ex  uteri  tuba,  matre  salva,  ac  superstite,  excisi.  8vo. 
Lugd.  Bat.  1700.  This  is  the  celebrated  case,  related  by 
Albosius  at  the  end  of  Bauhin's  Trans,  of  Rousset.  J.  B. 
Verduc , Traite  des  Oper.  de  Chir.  ; nouv.  £dit.  12mo. 
Par.  1721.  Sabatier , Medecine  Operatoire,  t.  i.  ed.  2. 
Recherches  sur  P Operation  Cesarienne,  par  M.  Simon, 
in  Mem.  de  l’Acad.  Royalede  Chirurgie,  t.  iii.  p.  210,  &c. 
and  t.  v.  p.  317,  Sec.  edit,  in  12mo.  Bertrandi , Traite  des 
Operations  de  Chirurgie,  chap.  v.  G.  IV.  Stein , Praktis- 
che  Anleitung  zur  Kaisergcburt,  Cassel,  1775.  Weissen- 
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born , Obs.  duse  de  Partu  Cfesareo,  Erford.  1792.  C.  Guii- 
lardot,  sur  P Operation  Cesarienne.  Strasb.  1799.  N.  An- 
siaux , Diss.  sur  P Operation  Cesarienne  et  la  Section  de 
la  Symphyse  de  Pubis.  Paris,  1803.  J.  F.  Nettmann, 
Specimen,  sistens  Sectionis  Caesareoe  historiam,  Hal. 
1805.  Baudelocque,  Traite  des  Accouchemens,  Paris, 
1807.  Denman’s  Introduction  to  Midwifery,  4to.  1805. 
Also  Obs.  on  the  Rupture  of  the  Uterus,  &c.  8vo.  18l0. 
Hull’s  Defence  of  the  Csesarean  Operation,  8vo.  Man- 
chester, 1798.  Also  his  Letters  to  Mr.  W.  Simmons. 
Haighton’ s Inquiry  concerning  the  true  and  spurious 
Caesarean  Operation.  P.  Berten , De  Sectione  Sigaul- 
tiana  et  Caesarea,  harumque  Sectionum  inter  se  Compa- 
ratione : (Coll.  Diss.  Lovan.  4.  321.)  G.  Rucllan, 
Qusestio,  &c.  An  ad  servandam  pro  feetu  matrem,  ob- 
stetricum  hamatile  minus,  anceps  et  seque  insons,  quam 
ad  servandum  cum  matre  foetum  sectio  Caesarea  ? ( Hal- 
ler, Disp.  Chir.  3.  525.  Paris,  1744.)  A.  Lind’mann , De 
Partu  Preternaturali  quem  sine  Matris  aut  Foetus  Sec- 
tione absolvere  non  licet.  4to.  Gbtt.  1755.  Med.  Obs. 
and  Inquiries,  vol.  iv.  p.  274,  &c.  J.  Vaughan t Cases, 
&c.,  to  which  is  annexed  an  Account  of  the  Caesarean 
Section,  8vo.  Lond.  1778.  P.  J.  F.  Walckiers,  de  Hyste- 
rotomotocia,  sive  Sectione  Caesarea.  Lovan.  1785.  Edin. 
Med.  and  Surgical  Journ.  vol.  iv.  p.  178.,  vol.  viii.  p.  11. 
Garlhshore’ s Obs.  on  Extra-uterine  Cases,  inserted  in 
the  8th  vol.  Lond.  Med.  Journ.  Richter’s  Anfangsgr. 
der  Wundarznevkunst,  b.  7.  kap.  5.  ; Gott.  1804.  C. 
Bell , in  Medico-Chirurg.  Trans,  vol.  iv.  p.  347,  &c.  ; 
J.  J.  Looker , vol.  ix.  ; and  J.  J.  Looker , N.  Meyer , F. 
Spitzbarth , and  J.  Lorinser,  in  vol  xi.  of  the  same  work. 
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CALCULUS.  Calculi  form  in  the  ducts  of  the 
salivary  glands  ; in  the  kidneys,  bladder,  urethra, 
gall-bladder,  &c.  For  a paper  on  calculi  of  the 
lachrymal  sac,  see  Graefe  s Journ.  fur  die.  Chir. 
No.  i.  Berlin,  1820.  For  an  account  of  stones  in 
the  bladder,  refer  to  Urinary  Calculi. 

CALCULUS  IN  THE  INTERIOR  OF 
THE  EYE.  See  Eye,  &c. 

CALLUS,  New-bone,  or  the  osseous  substance 
which  serves  to  unite  the  ends  of  a fracture.  The 
process  by  which  it  is  formed,  and  the  differences 
between  the  provisional  and  the  definitive  calli, 
will  be  explained  in  the  article  Fracture. 

CALOMEL.  (Submuriate  of  mercury;  by- 
drargyri  submurias,  L.  P.)  Its  extensive  utility, 
in  surgical  diseases,  will  be  conspicuous  in  a large 
proportion  of  the  articles  in  this  work.  When 
prescribed  as  an  alterative,  the  common  dose  is  a 
grain  once  or  twice  a day  ; when  ordered  as  a pur- 
gative, from  three  to  eight  grains  may  be  given  ; 
and  when  directed,  with  the  view  of  exciting  sali- 
vation, from  two  tp  four  grains,  conjoined  with 
opium,  are  usually  administered  night  and  morn- 
ing, and  in  urgent  cases,  like  iritis,  sometimes 
oftener,  till  a full  impression  is  made  on  the  sali- 
vary glands,  and  system  at  large. 

CAMPHOR  is  used  externally,  chiefly  as  a 
means  of  exciting  the  action  of  the  absorbents,  and 
thus  dispersing  many  kinds  of  swellings,  extravasa- 
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tions,  indurations,  &cc.  Hence,-  it  is  a common  in- 1 
gredient  in  liniments.  It  has  also  the  property  of 
rousing  the  action  of  the  nerves,  and  quickening  the 
circulation  in  parts  on  which  it  is  rubbed.  For  this 
reason,  in  paralytic  affections,  it  is  sometimes  em- 
ployed. Few  applications  have  greater  power  in 
exciting  the  absorption  of  any  tumour,  or  hardness, 
than  camphorated  mercurial  ointment. 

Camphor  has  also  been  recommended  for  the 
relief  of  stranguries,  even  those  depending  on  the 
operation  of  cantharides.  But  although  it  may 
occasionally  have  succeeded,  when  given  with 
this  view,  it  not  only  does  not  always  do  so,  but  it 
has  been  known  to  cause  an  opposite  effect,  some- 
times producing  great  scalding  in  voiding  the  urine, 
and  pains  like  those  of  labour.  (Medical,  Trans, 
vol.  i.  p.  470.)  In  chordee,  its  utility  is  generally 
acknowledged.  Persons  who  cannot  procure  rest, 
unless  they  take  very  large  doses  of  opium,  some- 
times find  smaller  ones  answer,  if  combined  with 
camphor.  (See  Braude’s  Manual  of  Pharmacy , 
p.  46.) 

CANCER.  (Derived  from  the  Latin  cancer, 
a crab,  to  which  a breast  affected  with  this  disease, 
and  surrounded  by  varicose  veins,  was  anciently 
fancied  to  have  a resemblance.)  Also  Carcinoma, 
from  the  Greek  p^pp^'vo?.  Although  the  terms 
cancer  and  carcinoma,  considered  with  reference  to 
their  etymology,  seem  decidedly  to  possess  little 
recommendation,  the  moderns  employ  them  with  a 
far  more  precise  and  settled  meaning  than  the  an- 
cients, unenlightened  as  they  were  by  pathological 
anatomy.  Still  our  knowledge  of  cancer  is  not 
even  now  sufficiently  advanced  to  enable  us  to  an- 
swer, conclusively,  various  questions  respecting  it. 
(See  Begin  in  Diet,  de  Med.  et  de  Chir.  Pratiques, 
t.  iv.  p.  425.) 

Formerly,  a vast  number  of  morbid  alterations  of 
structure,  entirely  different  from  one  another,  were 
confounded  together  under  the  name  of  cancer. 
The  French  ascribe  to  Laennec  the  merit  of  having- 
first  demonstrated,  the  elementary  texture  of  true 
cancer,  and  thus  freed  the  subject  from  a great 
deal  of  confusion.  I believe,  however,  that  Home, 
Baillie,  Hay,  and  Abernethy,  had  all  promulgated 
their  observations  on  cancer,  when  Laennec  pub- 
lished. According  to  the  latter  distinguished  'pa- 
thologist, the  human  body  is  liable  to  two  classes  of 
accidental  productions,  or  new  formations  : to  the 
first  belong  certain  abnormal  textures,  to  which 
some  of  the  natural  tissues  are  more  or  less  analo- 
gous : to  the  second  appertain  other  abnormal  tex- 
tures, which  have  nothing  analogous  to  them  in 
any  of  the  primitive  tissues  of  the  body.  Amongst 
the  productions  of  the  latter  kind,  Laennec  arranged 
tubercles,  scirrhus,  the  encephaloid,  cerebriform, 
or  (as  we  more  frequently  call  it)  the  medullary 
tumour,  and  melanosis.  Notwithstanding  all,  or 
several  of  these  abnormal  elementary  modifications 
of  disease  may  exist  in  tumours,  vaguely  called 
cancerous,  yet,  as  M.  Begin  well  observes,  and  M. 
Laennec  admits  it  himself,  it  is  particularly  to 
scirrhous  and  cerebriform,  or  medullary  formations, 
that  the  term  cancer  is  applied.  In  this  arti- 
cle, I shall  exclude  from  consideration  tubercles, 
which  British  pathologists  never  regard  as  cancer- 
ous, but  generally  as  a form  of  scrofulous  disease. 
Neither  shall  I enter,  at  present,  into  the  subject  of 
melanosis,  which,  though  sometimes  regarded  as  a 
species  of  cancer ; as,  for  instance,  by  M.  Alibert, 
who  terms  it  cancer  melane  (see  Nosologic  Nat.  t.  i. 


m 

1817,  4to.),will  admit  very  advantageously  of  sepa- 
rate consideration.  (See  Melanosis.')  According  to 
Professor  Carswell,  carcinoma  does  not  admit  of  a 
precise  definition,  but  it  may  be  said  to  consist  in 
the  formation  or  deposition  of  a peculiar  substance 
which  presents  a great  variety  of  consistence,  form, 
and  colour  ; frequently  assumes  a definite  arrange- 
ment, and  possesses  a vascular  organisation  of  its 
own ; give3  rise  to  the  gradual  destruction  or 
transformation  of  the  tissues  in  which  it  is  situated  5 
affects  simultaneously  or  successively  a greater 
or  lesser  number  of  organs ) and  has  a remark- 
able re-productive  tendency.  Both  scirrhous  and 
medullary  cancer,  have  long  been  looked  upon  as 
malignant  diseases,  though  not  with  that  discrimi- 
nation and  precision  of  meaning,  wdrich  the  valu- 
able remarks  of  Mr.  Travers  are  likely  to  establish. 
This  gentleman  considers  carcinoma  as  a genus 
of  the  order  “malignant  diseases j”  and  agrees 
with  Laennec,  Carswell,  and  other  eminent  modern 
pathologists,  in  enumerating  two  species  of  it  ; the 
scirrhous  and  medullary.  It  is  to  incurableness 
from  causes  not  local,  and  consequently  the  dispo- 
sition to  appear  in  more  than  one  part  at  the  same 
time,  or  to  reappear  when  the  first  affected  part  has 
been  freely  removed,  that  Mr.  Travers  applies  the 
term  malignity.  But  if,  from  any  local  cause,  a 
sore  will  not  heal,  or  becomes  gangrenous  ; if,  by 
the  extension  of  the  ulcerative  process,  blood-ves- 
sels are  opened,  and  fatal  hemorrhage  ensues ; if, 
by  the  profuseness  of  a secretion,  the  patient  dies 
exhausted  ; if,  by  the  incessant  irritation  of  the 
nervous  system,  or  the  morbid  actions  set  up  in 
vital  organs  under  a protracted  symptomatic  fever, 
life  is  extinguished  ; the  circumstances  of  the  dis- 
ease, viewed  with  reference  to  the  above  definition 
of  malignity,  would  not  imply  that  its  nature  was 
malignant.  (See  Med.  Chir.  Trans,  vol.  xv.  p.  198.) 

Dr.  Carswell  founds  the  essential  character  of 
heterologous  formations,  of  which  scirrhous  and 
medullary  cancer  are  examples,  on  the  presence  of 
a substance,  which  does  not  enter  into  the  healthy 
composition  of  the  body  ; and,  under  the  generic 
term  of  carcinoma,  he  comprehends  scirrhous  (scirr- 
homa) and  medullary  cancer  (cephaloma),  with 
their  varieties.  His  reasons  for  arranging  these 
diseases  together  are  the  following : — 1.  They  often 
present,  in  the  early  period  of  their  formation,  cer- 
tain characters  common  to  all  of  them,  however 
much  they  may  differ  from  each  other  in  the  sub- 
sequent periods.  2.  They  all  terminate  in  the 
gradual  destruction  or  transformation  of  the  tissues 
which  they  affect.  3.  They  have  all  a tendency 
to  affect  several  organs  in  the  same  individual. 
4.  They  all  possess,  though  in  various  degrees,  the 
same  reproductive  character.  (See  CarswelVs  Illus- 
trations of  the  Elem.  Forms  of  Diseases,  Ease.  2. ) 

But  though  the  varieties  of  scirrhoma  and  cepha- 
loma, as  they  are  named  by  Dr.  Carswell,  resem- 
ble one  another  in  the  foregoing  respects,  they 
present  differences  which  this  pathologist  refers  to 
two  states  of  the  heterologous  deposit,  to  which 
they  owe  their  origin.  In  scirrhoma,  the  deposit 
has  little  or  no  tendency  to  become  organised. 
Its  form  and  arrangement  appear  to  be  determined 
chiefly  by  external  circumstances  ; and  its  produc- 
tion and  increase  are  entirely  dependent  upon  the 
nutritive  function  of  the  organ  in  which  it  is  con- 
tained. In  cephaloma,  the  deposit  has  a greater 
or  lesser  tendency  to  become  organised ; and, 
“ although  it  may  at  first  assume  a determinate 
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form  and  arrangement,  in  consequence  of  the  influ- 
ence of  external  circumstances,  it  possesses  in  it- 
self properties,  by  means  of  which  its  subsequent 
arrangement  ancl  development  are  effected,  inde- 
pendent of  the  nutritive  function  of  the  organ  in 
which  it  is  formed,  except  in  so  far  as  the  materials 
of  its  growth  may  be  derived  from  this  source.” 
(Carswell,  Op.  cit.) 

With  respect  to  the  varieties  of  scirrhoma,  when 
the  heterologous  deposit  is  collected  in  numerous 
points  in  the  form  of  a hard,  grey,  semitransparent 
substance,  intersected  by  a dull  white  or  pale  straw- 
coloured  fibrous,  or  condensed  cellular  tissue,  it  is 
denominated  scirrhus.  When  it  assumes  a regu- 
larly lobulated  arrangement,  so  as  to  represent  an 
appearance  similar  to  a section  of  the  pancreas,  it 
forms  what  was  called  by  Abernethy  pancreatic 
sarcoma,  but  is  better  named  by  M.  Begin  pancre- 
atic scirrhus,  the  term  sarcoma  being  strongly  ob- 
jected to  by  some  pathologists,  amongst  whom  I 
know  is  Sir  Astley  Cooper.  Again,  as  Dr.  Cars- 
well observes,  the  heterologous  deposit  may  be 
uniformly  disseminated  throughout  the  texture  of 
an  organ,  which  it  converts  into  a solid  substance, 
resembling  raw  or  boiled  pork,  and  named  by  the 
French  tissue  lardace,  or  lardaceous  tissue.  Lastly, 
when  it  presents  the  appearance  of  firm  jelly,  and 
is  collected  into  masses  of  greater  or  less  bulk  in  a 
multitude  of  cells,  it  is  the  matiere  colloid  of  Laen- 
nec,  the  cancer  gelatiniforme,  or,  areolaire  of  M. 
Cruveilhier.  (See  Carswell's  Illustrations  of  the 
Elem.  Forms  of  Disease,  Fasc.  2.) 

M.  Laennec  entertained  the  belief,  which  is  not 
at  present  adopted,  that  every  heterologous  de- 
posit, like  those  of  scirrhus  and  cerebriform  cancer, 
having  nothing  analogous  to  them  amongst  the 
primitive  textures  of  the  system,  necessarily  and  in- 
variably had  two  stages  ; one  of  crudity,  the  other 
of  softening.  The  mistake  on  these  points  is,  that 
the  heterologous  deposit  does  not  always  soften 
after  a certain  period,  though  it  sometimes  does  so 
partially. 

In  the  period  of  crudity,  scirrhus  is  represented 
by  Laennec  as  a substance  sometimes  perfectly 
white,  but  in  other  instances,  bluish,  or  greyish, 
slightly  transparent,  and  whose  consistence  is  such, 
that  dividing  it  with  a scalpal  usually  causes  a 
grating  sound,  the  consistence  varying,  however,  in 
different  examples,  from  that  of  the  skin  of  pork 
nearly  to  that  of  cartilage.  The  scirrhous  sub- 
stance is  ordinarily  homogeneous,  but  divided  into 
masses,  which  are  again  subdivided  into  lobules, 
united  by  a dense  cellular  tissue,  whose  arrange- 
ment, though  exceedingly  diversified,  appeared  to 
Laennec  to  exhibit  a kind  of  regularity,  and  to  re- 
semble that  of  the  cells  of  a honeycomb.  In  some 
cases,  the  fibrous  tissue,  intersecting  the  scirrhous 
substance,  presents  a reticulated  arrangement,  in 
some,  an  arborescent  distribution  ; and,  in  others, 
an  appearance,  as  if  it  radiated  from  a central 
point  in  every  direction  around.  Some  scirrhi, 
when  laid  open,  are  fancied  to  look  very  much 
like  the  substance  of  a turnip. 

When  a section  is  made  of  a scirrhus  in  its  first 
stage,  we  find,  according  to  Mr.  Travers’s  descrip- 
tion, “ a tough,  inorganisable,  and  pretty  compact 
mass,  of  a white  and  yellow  brown  colour,  smooth, 
and  moistened  by  a slightly  unctuous  fluid  ; its  con- 
sistence is  not  uniform,  being  hard  in  the  centre, 
so  as  to  form  a nucleus.  The  circumference  is 
defined  by  the  terminal  on  of  red  vessels,  forming 


a vascular  boundary.”  On  maceration,  <f  the 
texture  opens,  so  as  to  bring  into  view  concentric 
areolae,  having  their  interstices  filled  by  a white 
granular  matter,  which  may  be  picked  out  from 
the  meshes.  These  areolae  are  crossed  by  faint 
white  lines,  at  irregular  intervals,  in  the  direction 
of  radii  from  a centre,  visible  to  the  naked  eye, 
and  very  conspicuous  under  a magnifier,  giving 
the  section  some  analogy  to  that  of  a lemon.  In  the 
second  stage,  when  inflammatory  action  com- 
mences, and  is  announced  by  shoots  of  pain,  the 
relative  firmness  of  the  centre  and  circumference 
of  the  tubercle  becomes  reversed,  the  centre  being 
pulpy  or  broken,  while  the  circumference  retains 
its  firmness.  The  surrounding  parts  are  now  found 
to  have  lost  their  natural  elasticity  by  condensation 
of  texture,  and  partake  of  the  firmness  and  weight 
of  the  scirrhus,  giving  considerable  apparent  in- 
crease of  volume  to  the  tumour,  which  is  now  less 
defined  at  its  margin,  and,  in  fact,  of  a compound 
character.”  One  particular  opinion  entertained 
by  Mr.  Travers  is,  that  the  dense  opaque  white 
lines,  traversing  the  tumour  in  the  direction  of 
radii,  and  diminishing  in  density  as  they  proceed 
outward,  are  not  the  production  of  the  disease,  but 
the  septa,  which  divide  and  support  the  lobules  of 
which  the  gland  is  composed,  in  an  opaque  and 
thickened  state.  (See  Med.  Chir.  Trans,  vol.  xv. 
p.  208.)  The  correctness  of  this  view  seems  ren- 
dered doubtful  by  the  fact,  that  the  radiating  white 
lines  are  met  with  wherever  the  scirrhous  formation 
is  met  with,  whether  in  a gland  or  not ; and  some- 
times shoot  into  the  surrounding  textures  beyond 
the  limits  of  the  part  originally  attacked. 

Notwithstanding  the  essential  difference  between 
schirrhoma  and  cephaloma  seems  to  Dr.  Carswell 
to  consist  in  the  former  having  little  or  no  tendency, 
the  latter  a greater  or  lesser  tendency,  to  become 
organised,  it  is  sometimes  impossible  to  draw  a dis- 
tinct line  of  separation  between  them  • for,  the 
heterologous  deposit,  when  first  formed,  and,  in- 
deed, frequently  for  a considerable  time  after  its 
formation,  does  not  furnish  any  signs,  which  show 
that  it  will  or  will  not  become  organised.  1.  The 
heterologous  substance  may  exist  in  the  form  of 
scirrhus,  pancreatic  sarcoma,  or  the  lardaceous 
tissue,  without  presenting  any  trace  of  organisa- 
tion ; the  textures  which  it  invades  being  gradually 
destroyed  by  its  presence,  and  both  ultimately  con- 
verted into  a soft,  granular,  pulpy,  or  liquid  mass, 
of  the  colour  or  consistence  of  cream  or  milk.  2. 
The  heterologous  deposit  may  exist  under  the  same 
forms,  but  change  into  mammary,  or  medullary 
sarcoma,  becoming  more  or  less  soft  and  vascular, 
and  frequently  terminating  in  hemorrhage  by  the 
rupture  of  its  vessels,  or  in  the  state  commonly, 
but  improperly,  termed  fungus  haematodes.  Ac- 
cording to  Dr.  Carswell,  numerous  examples 
might  be  given  of  scirrhus,  medullary  sarcoma, 
and  fungus  haematodes,  originating  in  the  same 
morbid  state,  and  passing  successively  from  the  one 
into  the  other  in  the  order  here  specified.  Indeed, 
all  the  varieties,  both  of  scirrhoma  and  cephaloma  , 
are  frequently  met  with,  not  only  in  different  organs 
of  the  same  individual,  but  even  in  a single  organ. 
(See  Carsivell's  Illustrations  of  the  Elem.  Forms  of 
Disease,  Fasc.  2.)  A testis,  which  I lately  removed 
in  the  North  London  Hospital,  exhibited,  in  some 
places,  fine  specimens  of  mammary  sarcoma ; while, 
in  others,  its  consistence  was  cerebriform,  or  me- 
dullary. Sir  Astley  Cooper  once  mentioned  to 
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me  a case,  in  which  he  removed  a diseased  breast, 
the  substance  of  which  corresponded  to  scirrhus  ; 
a return  of  disease  took  place,  and  the  tumour 
was  then  of  the  medullary  kind,  A true  scirrhous 
texture  of  an  unmixed  form  is  rare  in  young  per- 
sons. The  examples,  in  which  it  presents  itself,  in 
combination  with  medually  cancer,  are  principally 
noticed  in  individuals  who  have  passed  the  middle 
period  of  life.  Several  of  the  varieties  of  both 
species  of  carcinoma  appear  to  Dr.  Carswell  to 
differ  materially  from  one  another  with  regard  to  the 
comparative  rapidity  of  their  development,  as  well 
as  their  reproductive  tendency  ; a fact  of  con- 
siderable practical  importance.  In  both  these  re- 
spects, the  pancreatic  differs  from  the  lardaceous, 
the  lardaceous  from  the  mammary  3 and  the  mam- 
mary from  the  medullary  cancer.  The  first  often 
remaining  stationary  for  months  or  years  3 the  last 
frequently  acquiring  its  maximum  of  bulk  in  a few 
weeks,  and  when  removed,  being  sometimes  repro- 
duced with  a degree  of  rapidity  which  is  never  ob- 
served in  any  of  the  other  varieties.  Generally, 
the  more  the  varieties  of  scirrhous  and  medullary 
cancer  partake  of  the  characters  of  cellular,  cellulo- 
fibrous,  and  fibrous  tissues,  c (Eteris  paribus,  the 
less  rapid  are  they  in  their  growth,  and  the  less  is 
their  tendency  to  be  reproduced.  (See  Carswell's 
Illustrations,  fyc,  Fasc.  ii.) 

If  the  disease  be  examined  at  the  earliest  period 
of  its  formation,  while  the  heterologous  substance 
has  not  effaced  the  particular  texture  of  the  part  in 
which  it  is  contained,  the  researches  of  Dr.  Cars- 
well prove,  that  the  morbid  substance  becomes 
manifest  to  our  senses,  either  as  a production  of 
nutrition  or  of  secretion.  “ In  the  former  case 
(says  he)  it  is  deposited  in  the  same  manner  as  the 
nutritive  element  of  the  blood  enters  into  the  mo- 
lecular structure,  and  assumes  the  form  and  ar- 
rangement of  the  tissue  or  organ  into  which  it  is 
thus  introduced.  In  the  latter,  it  makes  its  appear- 
ance on  a free  surface,  after  the  manner  of  natural 
secretions,  as  on  serous  surfaces  in  general.” 

Another  interesting  fact  in  relation  to  cancer  is, 
that  the  heterologous  substance  is  sometimes  found 
within  the  vessels.  According  to  M.  Andral,  solid 
fibrine  in  the  blood-vessels  sometimes  constitutes 
in  organs  whitish  masses,  similar  to  cancerous  tu- 
mours. In  the  body  of  a middle-  aged  man  he  found 
one  of  the  lungs  full  of  masses  of  this  description. 
The  middle  ramifications  of  the  pulmonary  artery 
were  gorged  with  solid  matter,  of  a dirty  white 
colour,  reddish  at  some  points,  and  at  others  liquid, 
and  like  greyish  bouillie.  On  being  attentively 
examined,  it  seemed  to  M.  Andral  to  be  nothing 
more  than  solid  blood,  reduced  to  elementary 
fibrine,  with  a little  of  the  colouring  matter  at  some 
points,  and  here  and  there  in  a state  of  fluidity. 
M.  Andral  traced  a similar  matter  in  the  smallest 
vessels,  as  far  as  he  was  able  to  follow  them,  and 
he  was  convinced  that  the  whitish  masses,  with 
which  the  lung  was  studded,  instead  of  being  a de- 
generation of  the  organ,  or  an  accidental  production 
in  it,  really  consisted  of  small  vessels  filled  with 
solid  fibrine,  more  or  less  destitute  of  colouring 
matter.  M.  Andral  likewise  ascertained  that  can- 
cerous masses  are  sometimes  met  with  in  the  rami- 
fications of  the  vena  portae.  He  noticed  the  same 
thing  in  the  kidney : a fibrinous  concretion,  of  a dirty 
white  colour,  was  found  occupying  the  renal  vein, 
to  the  interior  of  which  it  was  adherent  3 and  it  ex- 
tended into  the  ramifications  of  the  vessel,  so  that  it 


could  be  traced  into  the  smallest  branches,  and 
into  parts  of  the  kidney,  where  previously  to  the 
dissection,  only  white  or  pale  red  masses  had  been 
seen,  which  Laennec  would  have  termed  the  en- 
cephaloid  (medullary)  matter  in  a state  of  crudity, 
M.  Velpeau,  who  had  observed  similar  facts,  was 
led  to  infer  that  cancer  may  be  primarily  developed 
in  the  blood.  But  instead  of  adopting  this  con- 
clusion, M.  Begin  prefers  the  view  entertained  by 
Mi  Andral,  in  which  a certain  change  of  the  fibrine 
of  the  blood  is  conceived  to  have  an  important 
share  in  the  formation  of  some  cancerous  produc- 
tions. (See  Diet,  de  Med.  et  de  Chir . Pratique, 
t.  iv.  p.  42.)  As  Professor  Carswell  remarks,  the 
presence  of  the  heterologous  substance,  which  con- 
stitutes the  several  varieties  of  both  species  of  car- 
cinoma in  the  blood,  is  a circumstance  of  great 
importance  3 and  unless  it  be  clearly  demonstrated 
to  arise  in  consequence  of  a modification  of  the 
blood  it3elf,  we  should  find  it  impossible  to  explain 
many  of  the  phenomena  which  it  presents,  more 
especially  those  which  accompany  its  formation  in 
the  molecular  structure  of  organs,  and  on  the  free 
surface  of  membranes.  The  following  facts  are 
regarded  by  Dr.  Carswell  as  furnishing  strong  evi- 
dence, that  the  formation  of  this  substance  takes 
place  in  the  blood,  whether  it  be  found  in  this  fluid 
alone,  or  in  other  parts  of  the  body  at  the  same 
time:  The  presence  of  this  substance,  I.  in  the 
vessels,  which  ramify  in  carcinomatous  tumours,  of 
in  their  immediate  vicinity, — 2.  In  the  vessels  of 
a portion,  or  of  the  whole  of  an  organ  3 to  the  for- 
mer of  which  this  substance  is  exclusively  confined, 
and  can  be  traced  from  the  trunks  into  the  branches 
and  capillaries.  — 3.  In  vessels  having  no  direct 
communication  with  an  organ  affected  with  the 
same  disease  3 as,  for  example,  when  it  is  confined 
to  a small  extent  of  the  vena  port®  3 and  lastly,  in 
blood  which  has  been  effused  into  the  cellular  tis- 
sue, and  on  the  surface  of  organs. 

Dr.  Carswell  further  observes,  that  the  divisions 
of  the  vascular  system,  in  which  the  carcinomatous 
substance  has  been  observed,  are  the  venous  and 
capillary  3 and  that  in.  large  veins,  such  as  the 
vena  portae  and  its  branches,  the  emulgent  vein, 
&e.,it  may  present  the  lardaceous,  mammary,  me- 
dullary, or  haematoid  characters,  ail  in  the  same 
venous  trunk. 

The  formation  of  these  varieties  of  carcinoma 
in  the  blood  is  a curious  and  particularly  interest- 
ing fact,  more  especially  as  bearing  upon  the  long- 
disputed  question,  whether  cancer  is  a local  or  a 
constitutional  disease.  Dr.  Carswell  believes  that 
when  the  disease  takes  place  in  the  intimate  struc- 
ture, or  on  the  free  surface  of  organs,  its  material 
element  is  separated  from  the  blood,  and  deposited 
under  a variety  of  circumstances  which  modify  its 
form,  bulk,  c-olour,  and  consistence.  He  cannot, 
therefore,  imitate  some  pathologists,  who  regard  the 
seat  of  the  two  principal  varieties  of  carcinoma,  as 
limited  to  any  one  tissue,  or  who  refer  its  origin 
to  any  modification  of  structure,  or  special  organ- 
isation. And,  with  respect  to  the  cystic  origin  of 
carcinoma,  as  suggested  by  Dr.  Hodgkin  (See  Med, 
Chir.  Trans,  vol.  xv.  p.  292.)  3 he  remarks,  that 
the  presence  of  cysts  in  the  liver,  walls  of  the 
stomach,  lungs,  kidneys,  brain,  lymphatic  glands, 
spleen  and  blood,  is  not  to  be  detected  at  any 
period  of  the  development  of  carcinoma,  and, 
therefore,  when  they  do  occur  in  other  organs,  as 
the  ovaries,  testes,  mammae,  &c.,  they  must  be 
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regarded  as  a mere  coincidence,  or  as  a consequence 
of  the  disease,  and  not  as  a cause,  or  necessary  con- 
dition of  it.  (See  Carswell's  Illustrations  of  the 
Elem . Forms  of  Disease,  Fuse.  2.)  1 he  latter 

conclusion,  I believe,  has  long  been  the  prevailing 
one.  We  find  it  adopted  by  Home,  Abernethy, 
and  Travers.  The  latter  remarks “ W ithin  the 
wall  of  the  tubercle,  one  or  more  cysts,  containing 
a dark  yellow,  or  coffee-brown  fluid,  are  some- 
times met  with,  but  are  often  not  present.  (See 
Med.  Chir.  Trans,  vol.  xv.  p.  209.) 

Cruveilhier  regards  all  organic  transformations 
and  degenerations  as  exclusively  the  result  of  the 
deposition  of  morbid  products  in  the  cellular  ele- 
ment of  organs,  and  he  believes  that  their  tis&us 
propres  are  incapable  of  undergoing  any  organic 
lesion,  except  hypertrophy  and  atrophy.  But  this 
view  has  been  proved  by  Dr.  Carswell  to  be  in- 
correct, who  shows  that,  in  the  liver  and  stomach, 
carcinoma  can  be  distinctly  seen  to  form  in  the 
molecular  structure,  or  proper  tissue. 

The  form  assumed  by  the  carcinomatous  matter 
seems  to  Dr.  Carswell  to  be  determined,  in  a great 
measure,  by  external  circumstances.  The  globular 
shape  mostly  occurs  in  organs  possessing  uniform 
density,  and  in  parts  submitted  on  all  sides  to  equal 
pressure.  On  natural  and  accidental  serous  surfaces, 
although  the  deposit  may  be  at  first  globular,  it  fre- 
quently becomes  pyriform,  either  on  account  of  the 
mode  of  its  attachment,  or  of  less  resistance  being 
made  to  its  growth,  in  one  direction  than  another. 
It  assumes  a fungiform  shape  when  placed  in  cir- 
cumstances facilitating  its  lateral,  or  retarding  its 
anterior  development,  as  when  it  meets  with  a dense 
unyielding  substance  during  its  progress,  or  having 
pierced  the  skin,  is  subjected  to  pressure.  When 
accumulated  in  separate  portions  of  the  cellular 
tissue  into  rounded  masses,  grouped  together,  and 
included  within  a common  capsule,  it  generally 
presents  a lobulated  appearance,  and,  in  the  sub- 
mucous tissue  in  particular,  it  frequently  exhibits 
the  cauliflower  or  mulberry  appearance.  (See 
Carswell's  Illustrations,  &c.) 

This  eminent  pathologist  next  notices  the  strati- 
form arrangement  of  carcinomatous  matter,  as 
principally  met  with  in  the  subserous  cellular 
tissue,  and  frequently  in  the  form  of  thin  circular 
patches,  varying  from  the  breadth  of  a pin’s  head 
to  an  inch  or  more.  I he  randjorm  arrangement 
and  modifications  of  it  seem  to  him  to  depend  upon 
the  carcinomatous  matter  being  contained  in  the 
veins,  lymphatics,  or  lacteals. 

With  respect  to  bulk,  Dr.  Carswell  explains, 
that  the  quantity  of  carcinomatous  matter  deposited 
in  the  molecular  structure  or  on  the  free  surface  of 
organs  is  extremely  various,  but  perhaps  never  so 
great  in  the  former  as  in  the  latter.  In  the  liver,  it 
may  vary  from  the  size  of  a pin  shead  to  that  of  an 
orange.  In  more  yielding  organs,  as  the  lungs, 
testes,  and  even  the  mammae,  it  may  equal  in  bulk 
the  head  of  an  infant,  or  of  an  adult,  as  exemplified 
in  a cast  preserved  at  University  College,  London  ; 
and,  in  the  intermuscular  and  subcutaneous  cel- 
lar tissue,  its  bulk  is  sometimes  still  more  con- 
siderable. 

Dr.  Carswell  very  properly  draws  the  attention 
of  his  reader  to  the  influence  of  pressure  in  pro- 
moting or  retarding  the  development  of  carcino- 
matous tumours.  While  their  progress  outwards 
is  resisted  by  an  unyielding  fibrous  membrane, 
they  often  remain  for  a considerable  time  nearly 


stationary  ; but,  directly  this  obstacle 'is  removed, 
they  acquire  a rapid  increase  of  bulk,  and  as  soon 
as  the  skin  ulcerates,  they  often  protrude  in  the 
shape  of  enormous  fungi. 

The  carcinomatous  swellings,  which  attain  a 
very  considerable  size,  are  not  those  of  a scirrhous, 
but  of  a medullary  texture.  In  fact,  as  Dr.  Cars- 
well observes,  the  latter  possess  within  themselves 
the  power  of  increasing  to  an  almost  unlimited 
extent.  It  is  to  the  vascular  organisation  of  such 
tumours,  that  the  rapidity  of  their  growth,  and 
their  frequently  great  bulk,  are  to  be  attributed, 
A boy  came  to  the  North  London  Hospital  with  a 
medullary  tumour  about  the  size  of  an  orange, 
situated  over  the  lower  costa  of  the  scapula:  in  ten 
days,  it  occupied  the  whole  of  the  axilla,  reaching 
partly  over  its  anterior  margin,  as  well  as  very 
deeply  into  it. 

I have  already  alluded  to  Laennec’s  doctrine, 
that  the  consistence  of  cancer  varies,  and  that  it  is 
greater  in  the  early  than  the  late  stage.  The  term 
scirrhus,  implying  induration,  is  commonly  em- 
ployed to  express  the  early,  or  occult  stage  of 
cancer ; while  a softer  condition  of  the  part,  or 
tumour,  is  frequently  conceived  to  indicate  a more 
advanced  period  of  the  disease.  But,  as  Dr.  Cars- 
well remarks,  the  degree  of  consistence  of  carcino- 
matous formations  is  not  an  invariable  character  of 
a particular  stage  of  their  development ; for,  when 
first  perceptible,  they  may  be  as  hard  as  cartilage, 
soft  as  brain,  or  fluid  as  cream  ; or  they  may  be- 
come soft  or  fluid,  after  having  remained  for  a 
certain  time  in  a state  of  hardness. 

The  variety  in  the  consistence  of  carcinomatous 
formations  is  ascribed  by  Dr.  Carswell  to  the  fol- 
lowing circumstances  : — l.The  nature  of  the  organ 
in  which  the  circinomatous  deposit  is  contained  — ■ 
2.  The  elementary  composition  of  the  deposit. — 3. 
The  subsequent  changes,  occurring  either  in  the 
deposit  itself,  or  the  tissues  with  which  it  is  in 
contact. 

According  to  the  analysis  of  scirrhous  and  me- 
dulary  deposits,  published  by  Lobstein  (Traitg  de 
Anat.  Pathol.),  seventy-two  grains  of  scirrhous 
breast  contained — ■ 


Albumen  . * 

2 grs. 

Gelatine 

20 

Fibrine 

20 

Fluid  fatty  matter  . 

10 

Water 

20 

72 

Seventy  grains  of  scirrhous  uterus  contained 

Gelatine 

15  grs. 

Fibrine 

10 

Fatty  matter 

10 

Water 

35 

70 

In  the  early  stage  of  medullary  cancer,  the 
tumour  contained  a greater  quantity  of  gelatine 
than  albumen;  and  in  the  more  advanced  stage, 
' when  the  carcinomatous  matter  was  of  the  consist- 
ence of  soft  brain,  the  albumen  was  much  more 
abundant  than  the  gelatine.  This  statement  is 
worthy  of  attention,  now  that  medullary  tumours 
are  frequently  termed  albuminous. 

According"  to  the  important  researches  of  Pro- 
fessor Carswell,  when  we  examine  anatomically  a 
mass  of  carcinomatous  matter  contained  in  a large 
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vein,  or  situated  on  the  surface  of  a serous  mem- 
brane, in  loose  cellular  tissue,  or  on  the  surface  of  a 
sore  or  cicatrix,  we  find  it  composed  of  the  following 
elements  in  various  proportions,  viz.  carcinomatous 
matter,  cellular,  fibrous,  and  serous  tissues,  and 
blood-vessels.  The  carcinomatous  matter  almost  al- 
ways forms  by  far  the  greater  bulk  of  the  disease.  If 
its  consistence  be  considerable,  it  presents  a uni- 
form, granular,  or  radiated  arrangement ; if  soft,  a 
lobulated  one.  The  cellular  tissue  is  often  in  small 
quantity,  and  so  fine  as  not  to  be  perceptible  till 
the  carcinomatous  matter  has  been  separated  from 
it  by  pressure,  or  maceration.  The  carcinomatous 
matter  is  inclosed  in  it,  and  separated  by  it  into 
granules,  lobules,  &c.  These  it  intersects  in  va- 
rious directions,  and  it  serves  to  conduct  the  vessels 
which  administer  to  the  nutrition  and  growth  of  the 
disease.  The  fibrous  tissue  is  less  frequently  an 
element  of  carcinoma  on  the  surfaces  of  organs ; 
but  the  serous  is  often  present,  either  rendering  the 
carcinomatous  matter  encysted,  or  forming  cysts 
in  it  of  various  sizes  filled  with  gelatinous,  albumi- 
nous, or  other  fluid.  When  carcinomatous  matter 
is  deposited  in  the  molecular  structure  of  organs, 
the  quantity  of  cellular  and  fibrous  tissues,  inter- 
secting it  in  various  directions,  is  sometimes  very 
considerable.  (See  Carsiuell’s  Illustrations  ofi  the 
Elementary  Foi'ms  ofi  Disease,  p.  3.) 

In  true  scirrhus  the  traces  of  vascularity  are 
very  faint ; but,  in  medullary  cancer,  the  adven- 
titious membranes  possess  a high  degree  of  vascu- 
larity. The  vessels  ramifying  in  them  are  not 
only  numerous  but  large.  By  some  they  have 
been  considered  principally  arterial ; by  others, 
venous.  Dr.  Hodgkin  is  not  able  to  decide  to 
which  class  of  vessels  they  are  most  nearly  allied. 
These  newly  formed  vessels,  though  large  and  nu- 
merous, are  extremely  weak  and  tender,  and 
derive  little  or  no  support  from  the  structure  by 
which  they  are  surrounded.  Hence,  they  are  liable 
to  give  way  at  numerous  points,  whence  proceed 
those  frequent  and  extensive  hemorrhages,  which 
have  led  to  the  disease,  being  sometimes  named 
fungus  haematodes.  (See  Hodgkin,  in  Med.  Chir, 
Trans,  vol.  xv.  p.334.)  According  to  Dr.  Cars- 
well, the  vessels  of  cephaloma,  or  medullary  can- 
cer, vary  in  diameter  from  the  breadth  of  a hair  to 
that  of  a line,  and  present  that  peculiarity  of  dis- 
tribution, always  more  or  less  conspicuous  in  newly 
formed  vessels,  namely,  the  ramifications,  of  which 
they  are  composed,  communicate  with  a common 
trunk  at  its  opposite  extremities,  in  the  same  manner 
as  the  hepatic  and  abdominal  divisions  of  the  vena 
portae  do  with  the  trunk  of  this  vessel.  They  are 
frequently  varicous,  and  seem  to  Dr.  Carswell  to 
partake  more  of  the  venous  than  the  arterial  cha- 
racter. He  describes  them  as  formed  apart  from 
the  vascular  system  of  the  surrounding  tissues,  and 
constituting  the  proper  circulation  of  cephaloma. 

“ The  communication,  which  exists  between  these 
vessels  and  those  of  the  organ  in  which  the  cepha- 
lomatous  substance  is  contained,  is  frequently  very 
imperfect;  a circumstance  which,  together  with 
the  delicacy  of  their  structure,  renders  them  ex- 
tremely liable  to  congestion  and  rupture.  The 
most  minute  divisions  of  these  vessels  terminate  by 
penicillated  extremities  in  the  carcinomatous  mat- 
ter, where  they  communicate  with  veins  and  arte- 
ries belonging  to  the  affected  organ.  The  latter 
vessels,  which  may  be  said  to  form  the  collateral 
circulation  of  cephaloma,  are  seldom  so  conspicuous 
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i as  the  former ; but  there  are  cases  in  which  they 
appear  to  constitute  the  greater  part  of  the  vascular 
structure  of  the  disease.”  The  branches,  seen  in 
scirrhous,  or  scirrhoma,  are  only  those  of  the  vessels 
of  neighbouring  tissues,  which  have  become  en- 
closed within  the  heterologous  substance.  (See 
Carswell’s  Illustrations  ofi  the  Elementary  Forms  of 
Disease,  p.  3.) 

N erves  have  never  been  detected  in  any  of  the 
varieties  of  carcinoma  as  a new  formation ; but 
they  are  sometimes  included  within  agglomerated 
tumours,  or  even  in  a single  tumour  that  has  hap- 
pened to  form  in  a situation  through  which  they 
pass.  ( lb ,)  Dr.  Hodgkin  is  not  aware  that 
even  a single  nervous  fibril  has  ever  been  dis- 
covered in  the  essential  part  of  the  adventitious 
growth.  (See  Med.  Chir.  Trans,  vol.  xv.  p.  336.) 
But,  though  the  substance  of  medullary  cancer  is 
not  supplied  with  nerves,  the  nerves  may  become 
the  seat  of  the  disease.  This  has  often  been  no- 
ticed in  the  optic  nerves.  (See  Wardrop  on  Fun- 
gus Hccmatodes.)  M.  Jules  Cloquet  records  an 
instance  in  which  a cancerous  tumour  was  situated 
in  the  great  sciatic  nerve,  immediately  below  the 
quadratus  muscle.  At  some  points,  it  was  very 
firm  ; at  others,  soft ; while,  in  particular  parts  of  it, 
there  was  an  obscure  feel  of  fluctuation.  Its  colour 
was  a brownish  red,  and  its  surface  streaked  with 
turgid  capillary  vessels.  Some  of  the  posterior 
filaments  of  the  sciatic  nerve  passed  behind  the 
tumour,  and  were  separated  from  one  another  on  a 
level  with  it,  but  without  any  perceptible  change  in 
their  organization  ; all  the  others  were  lost  in,  and 
confounded  with,  the  adventitious  growth,  which 
consisted  of  the  scirrhous  and  cerebriform  matters 
blended  together,  and  presenting  a marbled  appear- 
ance. (S ee  Jules  Cloquet,  Pathologie  Chir.  p.  187. 
4to.  Paris,  1831.) 

Air.  Caesar  Hawkins  concurs  with  the  observa- 
tions made  by  Sir  Astley  Cooper,  AI.  Anclral,  and 
Professor  Carswell,  that  cancer  and  encephaloid 
tumours  are  allied  to  one  another,  so  that  the  two 
structures  may  be  found  together,  or  a tumour  of 
one  kind,  removed  from  a part,  may  be  followed 
in  the  same  place  by  another  of  the  opposite  kind. 

“ Even  the  local  cancer  of  the  scrotum  may  be 
succeeded  by  fungus  haematodes ; for  a case  of 
chimney  sweeper’s  cancer  has  been  published  by 
Air.  Langstaff,  which  was  operated  upon,  and  the 
patient  died  of  fungus  haematodes  of  the  os  inno- 
minatum,  lumber  glands,  and  liver.”  (S eeLond. 
Med.  Gaz.,  Aug.  1834,  p.  681.)  I have  heard 
of  several  other  cases  confirming  the  truth  of  this 
observation ; and  one  I saw  myself,  in  a patient  of 
the  Bloomsbury  Dispensary. 

Air.  Hawkins  justly  observes,  that  some  parts 
are  more  liable  to  one  form  of  cancer  than  an- 
other. Thus  scirrhus  is  common  in  the  breast, 
but  fungus  haematodes  (medullary  cancer)  rare ; 
while  the  latter  disease  is  frequent  in  the  testicle, 
and  the  scirrhus  variety  of  cancer  rarely  seen  in  it. 
Fungus  haematodes  of  a muscle,  or  other  soft  tex- 
ture, runs  a different  course  from  the  same  disease 
in  a bone ; and  cancer  is  modified,  according  as  it 
occurs  in  the  breast,  stomach,  or  uterus.  In  the 
skin,  particularly,  a considerable  difference  is  ob- 
served in  its  appearance,  progress,  and  degree  of 
malignancy,  from  cancer  of  other  parts ; and  even 
different  parts  of  the  skin  are,  in  some  respects, 
differently  affected.  (Hawkins,  Op.  et  vol.  cit. 
p.  683.) 
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External  Characters  of  Scirrhus. 

It  was  a remark  made  by  Sir  Everard  Home, 
that  when  the  disease  originates  by  a small  portion 
of  the  glandular  structure  of  the  breast  becoming 
hard,  it  may  be  readily  distinguished  by  the  hard 
part  never  having  been  perfectly  circumscribed, 
and  giving  more  the  feel  of  a knot  in  the  gland 
itself,  than  of  a substance  distinct  from  it.  The 
disease  begins  at  a small  spot,  and  extends  from  it 
in  all  directions,  like  rays  from  a centre.  This  is 
one  feature  distinguishing  this  disease  from  many 
others,  which,  at  their  first  attack,  involve  a consi- 
derable portion,  if  not  the  whole,  of  the  part 
in  which  they  occur.  Abernethy  conceived, 
that  though  a true  scirrhus  might  be  checked,  it 
could  not  be  made  to  recede  by  the  treatment 
which  lessens  other  swellings.  On  this  point, 
however,  he  was  not  positive ; for  other  surgeons 
had  informed  him  that  diseases,  which  eventually 
proved  to  be  cancerous,  had  been  considerably 
lessened  by  local  treatment.  It  is  to  be  recol- 
lected, however,  that  some  tumours,  which  end  in 
cancer,  are  not  from  the  first  of  this  nature  : con- 
sequently, in  their  earlier  stages,  they  may  yield  in  a 
certain  degree  to  local  applications,  but  completely 
resist  them  after  the  cancerous  deposit  has  begun. 
Still  we  have  the  authority  of  Young,  Recamier, 
Carswell,  and  others,  for  the  fact,  that  the  growth 
of  cancer  may  be  retarded  by  methodical  pressure, 
and  sometimes  the  disease  even  cured.  Perhaps, 
therefore,  to  assert,  that  a scirrhus  swelling  is  ab- 
solutely incapable  of  any  diminution,  would  not  be 
correct.  We  lately  had  a woman  in  the  North 
London  Hospital,  whose  breast  I removed  on  ac- 
count of  a true  scirrhus.  The  disease  unfortu- 
nately returned,  in  the  form  of  hard  tubercles  in 
the  skin,  as  well  as  induration  of  the  glands  of  the 
axilla,  and  above  the  clavicle.  Now,  in  this  in- 
stance, the  hard  masses  in  the  skin  were  observed 
to  be  much  smaller  at  some  periods  than  others. 
A scirrhous  tumour  is  sometimes  surrounded  by 
more  or  less  inflammation  of  the  adjacent  textures ; 
and,  upon  the  subsidence  of  it,  the  swelling  will  of 
course  appear  lessened.  Notwithstanding  these 
circumstances,  the  backwardness  of  a scirrhous 
swelling  to  be  dispersed  or  diminished  may  be  set 
down,  without  risk  of  inaccuracy,  as  one  of  its  most 
confirmed  features. 

Another  character  of  scirrhus  is  to  involve  the 
contiguous  textures  in  the  same  diseased  action. 
The  skin,  the  cellular  tissue,  the  muscles,  the  pe- 
riosteum, &c.  all  become  implicated,  sooner  or 
later,  if  they  are  in  the  vicinity  of  scirrhous  cancer. 
In  this  respect,  Abernethy  recognised  one  dif- 
ference of  it  from  medullary  cancer,  which  is  pro- 
pagated along  the  absorbent  system,  while  the 
parts  immediately  in  contact  with  the  enlarged 
glands  do  not  generally  assume  the  same  diseased 
action. 

As  a scirrhous  tumour  increases,  it  generally, 
though  not  constantly,  becomes  unequal  upon  its 
surface,  so  that  this  inequality  has  been  considered 
characteristic  of  the  disease.  The  circumstances 
influencing  the  shape  of  the  carcinomatous  depo- 
sit, according  to  Professor  Carswell’s  views,  I have 
already  explained  : they  prove,  that  the  mere  shape 
of  the  swelling  is  not  a criterion  of  its  nature. 

Abernethy  pointed  out  the  error  of  dwelling  too 
much  on  lancinating  pain,  as  a test  of  a scirrhous 
tumour:  first,  because  it  does  not  prevail  in  every 


case,  or  in  every  stage  of  cases,  in  which  it  does 
occur ; and,  secondly,  because  it  is  a symptom 
attending  other  tumours  which  are  unlike  scirrhus 
in  structure.  (See  Abernetky’s  Surgical  Works, 
vol.  ii.  p.  69,  &c.)  M.  Begin  agrees  with 
Abernethy,  that  lancinating  pain  is  by  no  means 
a characteristic  sign  of  cancer;  and  it  seems  to 
him  only  to  take  place  under  circumstances,  where 
the  disease  is  situated  in  an  organ,  which  is  pene- 
trated or  surrounded  by  a greater  or  lesser  num- 
ber of  nerves,  derived  from  the  medulla  spinalis, 
and  suffering  irritation.  This  happens-  especially 
in  cancer  of  the  breast,  face,  limbs,  and  neck  of 
the  womb.  As  for  cancer  (medullary?)  of  the 
liver,  kidneys,  spleen,  and  lungs,  it  is  alleged  by 
M.  Begin  scarcely  ever  to  produce  any  lancin- 
ating pain,  except  when  the  disease  has  extended 
beyond  the  parenchymatous  structure.  (See  Diet. 
de  Med.  et  de  Chir.  Pratiques,  t.  iv.  p.  434.) 
The  fact  of  scirrhous  tumours  being  often  unac- 
companied by  such  pain  as  is  now  so  familiarly 
known,  that  I shall  merely  add  the  evidence  of 
Mr.  Travers,  on  this  interesting  point.  “ Not  un- 
frequently  (says  he)  the  scirrhous  tumour  is  per- 
fectly inert,  from  the  period  of  its  formation  to 
the  close  of  life,  undergoing  very  slight,  if  any, 
increase,  and  giving,  when  mental  apprehension  is 
appeased,  no  trouble  to  the  subject  of  it.  A lady, 
now  under  my  observation,  has  been  many  years 
so  situated,  enjoying  uninterrupted  health,  though 
considerably  above  70  years  of  age.  The  tumour 
is  of  the  size  of  a hen’s  egg,  and  has  the  genuine 
scirrhous  character.  She  takes  sarsaparilla  as  a 
beverage,  and  the  probability  is,  that,  what  in  no 
degree  affects  her  health,  will  not  eventually 
shorten  her  life.”  (See  Med.  Chir.  Trans,  vol.  xv. 
p.  214.) 

Scirrhous  tumours  are  mostly  developed  slowly, 
without  any  perceptible  increase  in  the  tempera- 
ture of  the  part,  unless  the  textures,  amongst  which 
the  cancerous  deposit  lies,  happen  to  be  the  seat  of 
inflammation.  As  for  the  heterologous  substance 
itself,  M.  Begin  correctly  regards  it  as  a kind  of 
foreign  body  which  may  mechanically  irritate  the 
organs  and  textures,  in  or  amongst  which  it  is 
placed,  or  more  or  less  seriously  impede  their 
functions,  so  that  when  these  are  of  first-rate  im- 
portance in  the  economy,  the  result  is  inevitably 
fatal. 

A scirrhous  swelling  rarely,  or  I may  say  never, 
acquires  the  magnitude,  which  the  generality  of 
other  swellings  are  disposed  to  attain.  According 
to  Sir  Astley  Cooper,  it  usually  increases  from  the 
size  of  a marble  until  it  acquires  two  or  three 
inches  in  diameter;  “ for  it  rarely  happens,  that 
the  true  scirrhous  tubercle  increases  to  a very  con- 
siderable bulk  ; and  this  circumstance  is  one  of  its 
criteria.”  (Lectures,  ofc.  vol.  ii.  p.  177.)  Many 
scirrhi  are  even  attended  with  a diminution  or 
atrophy  of  the  part.  The  pressure  of  the  hetero- 
logous deposit  on  the  surrounding  textures  fully 
explains  their  occasional  removal  and  annihilation. 

By  some  writers,  unacquainted  with  the  patholo- 
gical anatomy  of  scirrhus,  it  has  been  asserted,  that 
tumour  is  not  an  essential  character  of  the  disease. 
Now  this  observation  is  only  correct  in  a certain 
sense.  “ It  is  true  (says  Sir  Charles  Bell)  that 
there  is  not  always  an  increase  of  the  dimensions 
of  the  whole  breast : on  the  contrary,  true  carci- 
noma is  often  accompanied  with  a contraction  and 
diminution  of  the  general  bulk.  But  what  is  true 
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of  the  breast  or  mamma,  is  not  true  of  the  tumour; 
for,  the  proper  structure  of  the  gland  either  shrinks 
or  is  compressed  ; and  sometimes  the  surrounding 
fat  is  diminished  by  absorption,  so  that  the  whole 
mass  is  less  than  the  natural  breast,  or  than  what  ■ 
the  breast  was  before  the  commencement  of  the 
disease.  But  still  the  diseased  part  is  properly  a 
tumour ; there  we  see  an  increased  mass,  a pre- 
ternatural growth,  or  new  matter,  corresponding  to 
the  old  definition,  morbosum  augmentum.  But 
further,  and  in  respect  to  the  adipous  membrane, 
the  fat  is  not  always  diminished  in  carcinoma 
mammae,  but  sometimes  quite  the  contrary  ; and 
this  difference  in  it  will  sometimes  produce  a va- 
riety in  the  external  character,  when  there  is  none 
in  the  disease  actually,  or  in  the  internal  structure. 
Sometimes  from  the  diminution  of  fat,  the  irregular 
tuberculated  structure  of  this  disease  will  be  ap- 
parent to  the  eye,  and  to  the  touch ; while,  in 
another  patient,  the  breast  will  be  large,  full,  and 
smooth,  only  marked  more  than  naturally  with 
large  blue  veins,  and  having  an  ulcer  like  a hole 
dug  in  the  centre  of  the  breast.”  (See  Med.  Chir. 
Trans,  vol.  xii.  p.  220.) 

A truly  scirrhous  tumour  of  the  breast,  capable 
of  changing  into  open  cancerous  ulceration,  and  of 
a certain  size,  is  described  by  Sir  Everard  Home, 
as  hard,  heavy,  and  closely  connected  with  the 
mammary  gland,  and,  when  moved,  the  whole 
gland  moves  along  with  it.  When,  indeed,  all  the 
following  characters  are  present,  no  doubt  can 
exist  about  the  nature  of  the  disease  : an  early 
puckering  of  the  integuments ; a dull  brown,  or 
leaden-coloured  appearance  of  them  ; a knotted 
uneven  feel  of  the  swelling  ; occasional  darting 
pains  in  it ; an  early  fixed  attachment  of  it  to  the 
skin  above,  and  pectoral  muscle  underneath  ; and 
a retraction  of  the  nipple.  According  to  Sir 
Charles  Bell,  it  is  the  ligamentous  bands  which 
produce  the  retraction  of  the  nipple,  by  extending 
between  its  ducts,  and  destroying  its  spongy  tex- 
ture. (See  Med.  Chir.  Trans,  vol.  xii.  p.233.) 

Mr.  Travers’s  description  of  the  external  cha- 
racters of  scirrhus  is  one  of  the  best  which  I am 
acquainted  with.  “ Hardness  (says  he),  with  in- 
crease of  weight,  inelasticity  or  toughness  in  some 
cases,  knotty  or  craggy  induration  in  others.  Cir- 
cumscription and  mobility  beneath  the  skin  in  its 
earliest  stage,  but  not  to  such  a degree  in  the  sub- 
jacent bed  as  to  allow  of  the  fingers  passing  be- 
neath the  tumour  and  turning  its  edge  upwards. 
Next,  i.  e.  in  the  second  stage,  close  adhesion  to 
the  tegument,  and  such  incorporation  with  the 
glandular  organ,  in  which  it  is  seated,  as  to  have  no 
mobility  but  that  of  the  gland  itself  upon  the  parts 
beneath.  The  adhesion  of  the  skin  either  stretches, 
or  partially  retracts  and  puckers  it,  according  to 
the  smooth  or  unequal  surface  of  the  tumour,  or 
to  the  close  or  loose  attachment  and  particular 
conformation  of  the  integument  at  the  spot,  as,  for 
example,  next  the  nipple,  and  at  a distance  from 
it ; or  beneath  the  mucous  membrane  of  the  pylo- 
rus, or  rectum,  and  the  common  integument  of  the 
body.  Third  stage  : contraction  and  diminution 
by  pressure  of  volume  in  the  gland  as  the  tumour 
increases.  Abrupt  projection  of  one  large  coloured 
tubercle  ; sometimes  of  several  smaller  tubercles, 
or  nodules.  Irreducibleness  of  volume  and  hard- 
ness by  topics  or  medicine.  Transient  pains,  which 
have  been  hitherto  obscure  and  occasional,  now 
more  distinct  and  frequent,  like  the  pricking  of  a 
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sharp  instrument,  with  a sense  of  heat,  or  burning* 
Dusky  or  livid  red  colour  of  the  skin,  with  re- 
splendent tension.  Excoriation  or  cracking  of  the 
skin  at  the  summit  or  base  of  the  tubercles,  and 
fungous  elevations,  with  ichorous  and  sanious  ooz- 
ing. Neither  of  these  signs  is  individually  diag- 
nostic.” (See  Med.  Chir.  Trans,  vol.xv.  p.  205.) 
To  continue  the  same  gentleman’s  description, 
the  ulcerative  process  at  length  opens  the  tumour, 
where  the  cracked  and  livid  integument,  previ- 
ously exuding  a sanious  ichor,  is  most  prominent, 
and  the  external  opening  is  sometimes  enlarged 
by  a partial  sloughing  of  the  integument.  Sup- 
puration now  takes  place  in  the  surrounding  cel- 
lular membrane,  and,  as  granulations  spring  up 
luxuriantly  from  the  sides,  the  centre  of  the  tu- 
mour gapes,  and  becomes  a cavity  more  or  less 
considerable.  The  granulations  have  a spongy  or 
fungoid  character,  and  are  so  elevated  and  broadly 
everted,  as  to  give  the  appearance  of  additional 
depth  and  breadth  to  the  sore.  “ As  the  slough- 
ing process  enlarges  and  deepens  the  centre,  the 
disease  becomes  exceedingly  offensive ; and  although 
granulations  continue  sprouting  circumferentially 
at  the  same  time,  they  have  not  the  power  of 
maintaining  their  vitality.  It  is  in  vain  that  we 
attempt  to  preserve  the  ulcer  from  foulness  and 
fetor,  by  detergent  applications  ; we  can  render  it 
clean,  but,  in  a day  or  two,  the  newly  cleansed 
surface  ulcerates  afresh,  instead  of  advancing 
towards  cicatrisation.”  (Travers % in  Med.  Chir. 
Trans.,  vol.  xv.  p.  211.)  He  adds,  that  in  scirrhus 
it  is  not  suppuration  which,  as  in  scrofulous  and 
other  tumours,  brings  the  disease  to  the  surface  ; 
nor  does  the  skin  ulcerate  until  after  the  scirrhus. 
“ Encompassed  by  a dense  wall,  the  centre 
breaks  up  by  ulceration,  constituting  the  state  of 
occult  cancer.  Indeed,  the  scirrhus  is  seldom  re- 
moved so  early  as  to  be  found  with  its  nucleus  un- 
broken.” (P.213.)  This  observation  agrees  with 
that  of  Laennec,  respecting  the  softening  process, 
who  only  erred  in  representing  it  as  invariably 
taking  place. 

Mr.  Abernethy  describes  the  diseased  skin,  co- 
vering a scirrhous  tumour  of  the  breast,  as  gene- 
rally ulcerating  before  the  swelling  has  attained 
any  great  magnitude  : a large  chasm  is  then  pro- 
duced in  its  substance,  partly  by  a sloughing,  and 
partly  by  an  ulcerative  process.  Sometimes,  when 
cells  contained  in  the  tumour  are  by  this  means 
laid  open,  their  contents,  which  are  pulpy  matter 
of  different  degrees  of  consistence,  and  various  co- 
lours, fall  out,  and  an  excoriating  ichor  ensues 
from  their  sides.  This  discharge  takes  place  with 
a celerity  which  would  almost  lead  to  the  belief, 
that  it  can  hardly  result  from  the  process  of  se- 
cretion. Afterwards  an  attempt  at  reparation  is 
made.  New  flesh  is  formed,  constituting  a fungus 
of  peculiar  hardness.  This  even  occasionally  ci- 
catrises. But,  though  the  actions  of  the  disease 
are  thus  mitigated — though  they  may  be,  for  some 
time,  indolent  and  stationary  — they  never  cease, 
nor  does  the  part  ever  become  healthy. 

In  the  meanwhile,  the  disease  extends  through 
the  medium  of  the  absorbent  vessels.  Their  glands 
become  affected,  at  a considerable  distance  from 
the  original  tumour.  The  progress  of  carcinoma, 
in  an  absorbent  gland,  is  the  same  as  that  which 
has  been  already  described.  The  disease  is  com- 
municated from  one  gland  to  another,  so  that  after 
all  the  axillary  glands  are  affected,  those  which 
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lie  under  the  collar-bone,  at  the  lower  part  of  the 
neck,  and  upper  part  of  the  chest,  become  disor- 
dered. Occasionally,  a gland,  or  two,  become 
diseased  higher  up  in  the  neck,  and  apparently  out 
of  the  course,  which  the  absorbed  fluids  would 
take.  As  the  disease  continues,  the  absorbent 
glands,  in  the  course  ot  the  internal  mammary 
vessels,  become  affected.  In  the  advanced  stage, 
small  tumours,  similar  in  structure  to  the  original 
disease,  form  at  some  distance,  so  as  to  make  a 
kind  of  irregular  circle  round  it. 

The  strongest  constitutions  now  sink  under  the 
pain  and  irritation  which  the  disease  creates,  ag- 
gravated by  the  obstruction,  which  it  occasions  to 
the  function  of  absorption  in  those  parts,  to  wffiich 
the  vessels  leading  to  the  diseased  glands  belong. 
Towards  the  conclusion  of  the  disease,  the  patient 
is  generally  affected  with  difficulty  of  breathing, 
and  a cough.  (See  Abernethy’s  Surgical  Works, 
vol.  ii.  p.  72,  &c.) 

The  general  condition  of  the  patient  is  excel- 
lently described  by  Sir  Charles  Bell  : — After  no- 
ticing the  hectic  fever  which  preys  upon  her,  he 
observes,  the  countenance  is  pale  and  anxious, 
with  a slight  leaden  hue ; the  features  have  be- 
come pinched,  the  lips  and  nostrils  slightly  livid  ; 
the  pulse  is  frequent ; the  pains  are  severe.  In 
the  hard  tumours,  the  pain  is  stinging,  or  sharp  ; 
in  the  exposed  surface,  it  is  burning  and  sore. 
Pains,  like  those  of  rheumatism,  extend  over  the 
body,  especially  to  the  back  and  lower  part  of  the 
spine,  the  hips  and  shoulders,  &c.  Successively 
the  glands  of  the  axilla,  and  those  above  the  cla- 
vicle, become  diseased.  Severe  pains  shoot  down 
the  arm  of  the  affected  side  : it  swells  in  an  alarm- 
ing degree,  and  lies  immoveable.  At  length,  there 
is  nausea  and  weakness  of  digestion.  A tickling 
cou  gh  distresses  her.  S evere  stitches  strike  through 
the  side  ; the  pulse  becomes  rapid  and  faltering  ; 
the  surface  cadaverous ; the  breathing  anxious ; and 
so  she  sinks.”  ( Med . Chir.  Trans,  vol.  xii.  p.  223.) 

One  of  the  most  deplorable  effects,  occasionally 
resulting  from  cancer,  is  so  great  a fragility  of 
the  bones,  that  those  of  the  limbs  are  broken  by 
the  most  trifling  causes,  as  merely  turning  in  bed, 
&e.  Sir  Astley  Cooper  mentions  several  exam- 
ples of  this  fact.  In  the  collection  at  St.  Thomas’s 
Hospital  is  the  thigh-bone  of  a Mrs.  Edge,  which 
broke  on  her  merely  rising  in  bed  ; and  also  the 
thigh-bone  of  another  cancerous  patient,  that  was 
fractured  by  her  turning  in  bed.  _ ( Lectures , <Sf c. 
vol.  ii.  p.  184.)  I have  seen  several  instances  of  this 
fact  myself.  A female  patient  was  in  the  North 
London  hospital  under  Mr.  Liston  with  a cancerous 
breast,  and  a humerus,  which  broke  spontaneously. 
She  had  also  had  some  other  bone  fractured  in  the 
same  way ; and,  what  deserves  attention,  the  union 
had  taken  place  very  well.  In  the  museum  of 
University  College  is  a thigh-bone,  which  gave 
way  in  a coachman  as  he  was  turning  in  bed, 
while  he  was  labouring  under  cancer  of  the  blad- 
der. (See  Med.  Chir.  Trans,  vol.  17.)  Other 
cases  are  recorded  by  surgical  writers.  (See  Fra- 
gilitas  Ossium .)  It  seems  that  the  scirrhous  sub- 
stance is  deposited  in  the  structure  of  the  bones,  as 
the  sternum  of  Mrs.  Edge,  above  mentioned,  fully 
illustrates;  and  in  the  museum  at  St.  Thomas’s 
are  two  curious  specimens  of  diseased  spine,  in 
which  much  of  the  bone  is  absorbed,  and  scirrhous 
tubercles  are  deposited  in  the  spaces  produced  by 
absorption.  In  University  College  Museum  is  a 


portion  of  the  skull,  containing  a similar  deposit, 
in  lieu  of  osseous  matter  : it  was  taken  from  a 
woman,  who  died  of  a cancer  of  the  breast. 

In  the  above  species  of  carcinoma  described 
by  Mr.  Abernethy,  the  part  is  peculiarly  hard, 
and  rarely  attains  considerable  magnitude.  He 
admits,  however,  that  there  are  varieties,  and 
speaks  of  another  case,  in  which  the  integuments 
sometimes  remain  pale  and  pliant ; “ and  a sur- 
geon who  first  sees  the  breast  in  this  state,  may 
doubt  whether  the  disease  be  actual  cancer  or 
common  sarcoma.  The  substance  of  the  tumour 
is  also  much  less  hard  than  in  the  specimen  first 
described  ; yet  it  is  more  compact  and  weighty 
than  most  other  diseases  of  the  same  bulk,  which 
are  not  carcinomatous.  If  the  history  of  the  dis- 
ease accords  with  that  of  carcinoma ; that  is  to 
say,  if  it  began  in  a small  district,  and  regularly 
and  unabatingly  attained  its  present  magnitude ; 
if  the  surface  of  the  tumour  be  unequal,  having 
produced  in  various  parts  roundish  projecting 
knobs,  the  disease  will  almost  invariably  be  found 
to  be  carcinoma.  The  skin  will  soon  adhere  to 
one  or  more  of  these  prominences  ; it  will  ulcer- 
ate and  expose  the  subjacent  parts  ; and  the  future 
progress  of  the  disease  will  accord  to  that  of 
the  harder  and  smaller  specimen,”  except  that 
the  absorbents  are  much  less  liable  to  be  af- 
fected. 

The  edges  of  a cancerous  ulcer  are  hard,  rag- 
ged, and  unequal,  very  painful,  and  reversed  in 
different  ways,  being  sometimes  turned  upwards 
and  backwards,  and,  on  other  occasions,  inwards. 
The  whole  surface  of  the  sore  is  commonly  un- 
equal : in  some  parts  there  are  considerable  ris- 
ings, whilst,  in  others,  there  are  deep  excavations. 
The  discharge,  for  the  most  part,  is  a thin,  dark- 
coloured,  fetid  ichor  ; and  is  often  possessed  of 
such  a degree  of  acrimony,  as  to  excoriate,  and 
even  destroy,  the  neighbouring  parts.  In  the 
more  advanced  stages  of  the  disease,  a good  deal 
of  blood  is  often  lost  from  the  ulcerated  vessels. 
A burning  heat  is  unversally  felt  over  the  ulcer- 
ated surface  ; and,  this  is  the  most  tormenting 
symptom,  that  attends  the  disorder.  Those  shoot- 
ing, lancinating  pains,  which  are  sometimes  very 
distressing  in  the  occult  state  of  the  complaint, 
become  now  a great  deal  more  so.  ( B . Bell.) 

According  to  Sir  Charles  Bell,  scirrhus  of  the 
breast  belongs  to  that  period  of  life  when  the  ute- 
rine functions  cease.  Menstruation  becomes  irre- 
gular, both  in  respect  to  time  and  quantity.  Long 
intervals  occur,  after  which  the  discharge  is  pro- 
fuse, with  unusual  disturbance  of  the  general 
system.  The  mamma,  in  particular,  sympathises 
with  the  condition  of  the  uterus  ; pains  shoot 
through  it,  and  it  swells ; and  when  the  general 
fulness  and  tension  subside,  a partial  hardness,  an 
indurated  lump,  is  left,  with  irregular  margins, 
which  mix  with  the  substance  of  the  breast.  The 
hardness  extends,  until  the  whole  gland  is  unusu- 
ally firm,  the  disease  becoming  at  the  same  time 
tuberculated,  or  knobby  and  irregular.  The  veins 
enlarge,  and  assume  a deep  blue  colour.  In  the 
meantime,  the  strength  declines,  and  the  patient 
becomes  emaciated.  The  nipple  is  now  not  only 
drawn  in  and  incapable  of  erection,  but  retracted 
in  comparison  with  the  irregular  convexity  of  the 
mamma.  In  a later  stage,  the  skin  is  puckered 
and  tucked  in.  These  parts  now  firmly  adhere  to 
the  subjacent  mass,  and  sometimes  there  is  bleed- 
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ing  from  the  nipple  ; in  which  case,  the  axillary 
glands  are  affected  early. 

The  disease  may  begin  very  differently.  A 
small  hard  tumour  is  felt  deeply  seated  in  the 
mamma.  It  is  difficult  to  distinguish  whether  or 
not  it  is  a part  of  the  proper  gland.  It  becomes 
painful,  approaches  the  surface,  becomes  attached 
to  the  mamma  and  to  the  skin,  and  is  gradually 
incorporated  with  them.  lhe  skin  becomes  dis- 
coloured, the  surface  moist,  and  the  patient  is  ap- 
prehensive of  the  occurrence  of  a sore.  At  length 
the  part  does  ulcerate,  and  begins  to  discharge. 
The  bottom  of  the  sore  is  foul  and  sloughy  ; the 
smell  is  offensive  ; and  the  constitution  sympa- 
thises with  the  state  of  the  sore.  I he  whole  gland 
is  now  hard,  and  adherent  to  the  pectoral  muscle. 
The  edges  of  the  sore  are  particularly  hard,  and 
present  a dark  red,  glazed  appearance,  lhey  are 
not  everted,  and  curling  ; but  rather  depressed 
under  the  general  convexity  of  the  tumour.  I his 
will  certainly  be  the  appearance  in  a fat  woman. 
The  chasm  is  deep,  with  solid,  abrupt,  sharp  edges. 
In  proportion  as  its  depth  increases,  the  surround- 
ing hardness  extends,  and  the  whole  breast  feels  of 
a stony  hardness. 

Cancer  of  the  breast  sometimes  assumes  another 
form,  which  is  also  well  described  by  Sir  C.  Bell : 
although  the  disease  commences  in  the  mamma,  it 
rather  propagates  itself  by  extending  its  peculiar 
structure  to  the  cutaneous  glandular  texture. 
Around  the  nipple,  tubercles  are  felt  in  the  skin, 
which  extend  to  the  skin  of  the  breast,  neck,  and 
shoulders,  and  soon  become  painful.  At  first,  they 
assume  a high  red  colour ; then,  a yellowish  trans- 
parency in  the  centre.  I hey  do  not  suppurate  and 
break  ; but  change  into  corroding  ulceration. 

It  is  a form  of  the  same  disease,  says  Sir  C.  Bell, 
when  the  breast  presents  a tumour  elevated,  tuber- 
culated,  and  remarkably  firm,  without  any  elasti- 
city, but,  on  the  contrary,  fixed  to  the  side,  and 
presenting  one  consolidated  mass.  Ine  surface  is 
granular,  and  of  a deep,  or  rather  dark  red  colour, 
with  a bluish  cast,  somewhat  like  the  colour  of  a 
peach.  This  tumour  ulcerates,  and  sloughs,  and 
bleeds  profusely.  The  disease  is  propagated  by 
tubercles  under  the  skin,  towards  the  sternum -and 
clavicles ; and  it  is  a case  soon  accompanied  with 
effusion  in  the  chest.  ( C . Bell,  in  Med.  Chir. 
Trans.  vol.  xii.  p.  216.  220.) 

On  dissection.  Sir  Astley  Cooper  observes,  that 
the  breast  is  one  solid  mass  like  cartilage,  with 


Causes  of  Cancer. 

By  some  of  the  old  writers  the  causes  of  cancer 
were  referred  to  the  presence  of  worms,  which  de- 
stroyed the  parts,  and  produced  all  the  local  mis- 
chief. Strange  as  this  doctrine  may  appear,  one 
very  analogous  to  it  was  adopted  by  the  late  Dr. 
Adams.  (Obs.  on  Morbid  Poisons.)  When  hyda- 
tids found  their  way  into  a solid  substance,  he  sup- 
posed that  the  effect  would  be  cancer ; and  he 
conjectured,  that  the  success  of  an  operation  would 
depend,  in  a great  measure,  upon  these  animals 
being  confined  in  a common  cyst,  for  then  they 
could  be  entirely  removed  ; whereas,  if  they  were 
unconnected,  some  of  the  smaller  ones  would  be 
likely  to  remain.  The  absurdity  of  this  doctrine, 
however,  and  the  eccentric  reasoning  by  which  it 
is  supported,  make  it  quite  unnecessary  here  to  fa- 
tigue the  reader  with  a particular  explanation  of  it. 
Though  hydatids  are  occasionally  found  in  tumours, 
which  have  been  called  cancerous,  they  are  not 
found  often  enough  to  make  any  part  of  the  cha- 
racter of  the  disease ; and  they  are  met  with  in 
cases,  in  which  there  is  not  the  least  vestige  of  such 
disorder. 

After  cancer  had  continued  some  time,  it  was 
formerly  believed  that  the  matter  was  absorbed 
into  the  blood,  and  the  whole  system  contaminated. 
Hence,  was  explained  the  fatal  and  rapid  relapses 
after  an  apparent  cure.  To  this  view,  my  friend 
Mr.  Travers  decidedly  inclines.  However,  the  ef- 
fects of  absorption  are  supposed  by  others  to  be 
confined  to  the  lymphatic  glands,  which  intervene 
betwixt  the  sore  and  the  heart ; for,  beyond  these, 
it  is  said,  that  the  absorbed  matter  is  changed  in 
its  properties.  (J.  Burns  on  Inflammation,  vol.  ii.) 

The  disease  is  frequently  imputed  to  blows, 
pressure,  and  other  accidental  injuries;  but  other 
circumstances  are  always  concerned,  which  have 
more  influence  than  the  accidental  violence. 

“ Although  (as  Sir  Astley  Cooper  remarks)  the 
disease  operates  on  some  particular  part  of  the 
body,  it  is  always  preceded  by  a state  of  constitu- 
tion which  has  excited  it.  He  who  looks  at  this 
disease  in  the  light  merely  of  a local  affection,  takes 
but  a narrow  view  of  it.  A.  blow,  or  a bruise,  in- 
flicted on  a healthy  person,  would  be  followed  by 
common  inflammation  only,  which  would  lead 
to  the  removal  of  the  matter  effused.  But,  if 
a blow  were  received  on  the  breast  when  the  con- 
stitution was  disposed  to  the  formation  of  scirrhous 
tubercle,  it  would  be  the  cause  of  a particular  ac- 
tion being  excited  in  the  part  injured,  and  might 
lay  the  foundation  of  this  complaint.  Yet  the 
formation  of  scirrhous  tubercle  does  not  entirely 
depend  on  constitutional  derangement ; there  must 
be  also  a peculiar  action  excited  in  the  part.”  In 
order  to  prove  that  the  disease  must  depend  on 
constitutional  derangement  and  an  altered  action 
in  the  part  unitedly,  Sir  Astley  observes,  that,  if  a 
scirrhus  be  cut  into,  all  the  horrors  of  cancer  will 
be  the  result  of  the  injury ; but  if  the  cut  be  made 
in  the  healthy  parts  around  the  disease,  no  can- 
cerous ulceration  follows,  and  the  wound  heals. 
In  short,  he  argues  that  the  disease  is  the  effect  of 
a specific  action  in  the  part,  preceded  by  a dispo- 
sition in  the  constitution  to  its  production. 

In  the  breast,  cancer  frequently  commences 
without  any  previous  accidental  injury  of  the  part ; 
a fact  tending  to  establish  the  correctness  of  such 
writers  as  represent  the  disease  to  be  of  a constitu- 


very  little  vascularity  except  at  its  edges,  and  in- 
ternally fibrous.  When  the  breast  has  acquired 
any  magnitude,  he  says,  there  is  generally  an  open- 
ing in  it,  in  which  case  it  has  the  appearance  in- 
ternally of  being  worm-eaten,  and  spongy.  In  the 
situation  of  the  ulceration,  it  is  very  vasculai,  and 
bloody  serum  is  met  with.  The  absorbent  glands 
put  on  the  same  character  as  the  scirrhous  breast. 
The  cellular  membrane,  skin,  and  muscles  are  also 
affected.  Sometimes  the  diseased  glands  above 
the  clavicle  press  upon  the  thoracic  duct,  and  thus 
interrupt  the  transmission  of  chyle  into  the  blood. 
Hence  the  appetite  is  sometimes  voracious,  though 
the  patient  is  rapidly  wasting.  In  the  chest,  on 
the  same  side  as  the  disease,  hydrothorax  prevails, 
and  the  absorbents  on  the  pleura  are  in  a morbid 
state,  and  small  white  spots,  like  pins  heads,  are 
visible.  Traces  of  scirrhous  disorder  Sir  Astley 
Cooper  likewise  represents  as  occasionally  existing 
in  the  liver,  uterus,  &c. 
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tional  nature.  In  these  cases,  there  is  always  an 
irregularity,  or  disappearance  of  the  menses ; and 
the  affection  of  the  mamma  may  he  supposed  to 
depend  on  sympathy  between  it  and  the  uterus. 
Certain  it  is,  that  cancer  is  very  frequent  about  the 
time  of  life,  when  the  menstrual  discharge  ceases. 

It  is  a commonly  received  opinion,  that  cancer 
is  an  hereditary  disease,  or  observed  to  prevail  a 
good  deal  in  particular  families.  Sir  Astley  Cooper 
has  known  it  occur  in  three  sisters.  ( Lectures , 
&c.  vol.  ii.  p.  186.)  Sir  Everard  Home  has  en- 
deavoured to  reconcile  this  to  the  doctrine  of  the 
disease  being  at  first  entirely  of  a local  nature  ; 
circumstances  which  seem  incompatible.  “It  is 
now  universally  admitted  (says  he)  that  children 
take  after  their  parents  in  the  general  structure  of 
their  bodies,  and  therefore  will  be  more  or  less 
liable  to  have  the  different  solids  of  which  they 
are  composed  disturbed  by  the  same  causes  ; and 
when  a violence  of  any  kind  is  committed  upon 
them,  it  may  be  productive  of  the  same  diseases. 
In  some  families,  the  venereal  disease  shall  always 
appear  in  the  form  of  gonorrhsea  [?]  ; in  others 
again,  rarely  or  never  in  that  form,  but,  in  that  of 
chancre  [?].  Strictures  in  the  urethra  are  common 
in  some  families  : they  have  taken  place  in  a father, 
and  all  his  sons,  from  very  slight  causes  ; such,  in- 
deed, as  would  not  have  produced  the  disease  in 
others.  Yet  stricture  cannot  be  called  hereditary, 
because  it  is  a local  complaint  arising  from  a local 
inflammation,  differing  in  different  people,  accord- 
ing to  the  natural  irritability  of  the  parts  which  are 
affected.  In  this  way,  and  this  only,  can  cancer 
run  in  families,  and  be  an  hereditary  disease,”  &c. 
( Obs . on  Cancer,  p.  150.)  The  observations,  which 
this  gentleman  published  respecting  cancer,  are 
valuable;  but,  I am  doubtful  about  the  correct- 
ness of  one  term,  which  is  frequently  met  with  in 
his  work,  and  that  of  several  other  modern  writers, 
viz.  cancerous  poison.  At  all  events,  I am  not  at 
present  acquainted  with  any  facts  which  satisfac- 
torily demonstrate  the  existence  of  such  virus. 
In  support  of  the  belief  in  the  existence  of  a can- 
cerous virus,  it  has  been  observed,  however,  “ that 
we  scarcely  ever  see  glands  diseased  out  of  the 
course  wdiich  the  absorbed  matter  would  naturally 
take,  though  they  are  affected  in  this  manner  in 
diseases,  which  can  be  propagated  by  irritation.” 
( Abernethy’s  Surg.  Works,  vol.  ii.  on  Tumours, 
p.  75.) 

But,  on  the  other  hand,  attempts  have  been 
made  by  Biett,  Dupuytren,  and  Alibert,  to  pro- 
pagate the  disease  by  inoculation,  but  always  with- 
out any  result  in  proof  of  the  existence  of  a virus. 
The  fact  of  the  substance  of  cancer  being  often 
found  within  the  blood-vessels,  the  same  heterolo- 
gous matter  as  is  deposited  out  of  them,  sufficiently 
proves  to  my  mind,  that  the  disease  is  constitutional, 
and  depends  upon  a process,  by  which  the  adven- 
titious substance  is  formed  in,  or  from,  the  blood 
itself. 

Cancer  is  most  common  in  elderly  persons ; 
but,  according  to  some  writers,  no  age  is  exempt 
from  the  disease.  Mr.  J.  Burns  has  seen  it  dis- 
tinctly marked,  and  attended  with  a fatal  event,  in 
chddren  of  five  years  old  : he  mentions  two  in- 
stances of  the  eye  being  affected  in  such  subjects  ; 
though,  from  the  observations  of  Mr.  Wardrop, 
we  may  now  reasonably  suspect,  that  these  ex- 
amples were  really  cases  of  fungus  haematodes. 
An  instance,  in  which  a cancerous  disease  of  the 


breast  began  at  the  age  of  fifteen,  is  related  by  Sir 
E.  Home.  (06s.  on  Cancer,  &c.  p.  50.) 

Sir  Astley  Cooper  has  frequently  seen  the  dis- 
ease at  all  ages  between  thirty  and  seventy.  He 
does  not  recollect  more  than  two  cases,  in  which 
the  nature  of  the  tumour  was  decidedly  scirrhous,  in 
persons  under  thirty  years  of  age.  He  has  seen 
one  case  in  a patient  aged  ninety -three  ; another  in 
an  individual  of  eighty-six  ; and  he  has  removed 
an  ulcerated  scirrhus  from  a person  seventy -three 
years  old,  who  got  well.  According  to  Sir  Astley’s 
experience,  the  disease  most  frequently  occurs 
about  the  age  of  fifty.  The  tumours  met  with  in 
women  under  thirty,  and  often  called  scirrhi,  he 
says,  are  only  simple  chronic  enlargements,  not 
disposed  to  malignant  action,  and  not  requiring  re- 
moval. (Lectures,  &c.  vol.  ii.  p.]85.) 

Age  makes  a great  difference  in  the  whole  class 
of  carcinomatous  tumours ; and  as  Sir  C.  Bell 
has  remarked,  the  same  disease,  distinguishable  by 
obvious  signs,  will  run  its  course  rapidly,  and  with 
every  symptom  aggravated,  in  a woman  of  forty- 
five,  while  it  will  remain  stationary  for  years  in  a 
woman  of  sixty  or  seventy.  (Med.  Chir.  Trans. 
vol.  xii.  p.  216.)  Sir  Astley  Cooper  also  states, 
that,  when  it  occurs  in  very  advanced  age,  it  is 
slow  in  its  progress,  and  does  not  in  general  shorten 
life.  (Lectures,  &c.  p.185.) 

According  to  Sir  Astley  Cooper,  married  wo- 
men who  bear  no  children,  and  single  women,  are 
more  subject  to  this  complaint  than  such  as  have 
large  families.  He  thinks  it  very  probable,  that 
the  natural  change,  which  the  breast  undergoes  in 
the  secretion  of  milk,  has  some  power  m preventing 
this  disease.  But  he  admits,  that  the  circumstance 
of  a woman  having  borne  children  is  not  a perfect, 
security  against  the  complaint ; and  he  knew  one 
individual  with  this  disease,  who  had  been  pregnant 
seventeen  times. 

His  experience  confirms  a remark,  made  by 
other  writers,  that  grief  and  mental  anxiety  seem 
frequently  to  have  a great  share  in  the  production 
of  scirrhus  of  the  breast. 

Treatment  of  Cancer. 

Cancers  have  sometimes  been  supposed  to  be 
a general  disorder  of  the  system  ; sometimes  merely 
local  affections.  This  is  a point  of  much  import- 
ance in  practice  for  if  cancers  are  originally  only- 
local  affections,  no  objection  can  be  made  to  extir- 
pating them.  They  who  think,  that  cancer  is  a 
constitutional  disease,  will  have  much  less  confi- 
dence in  the  operation,  which  they  may  even  regard 
as  useless,  perhaps  hurtful,  inasmuch  as  it  may 
convert  a scirrhus  into  an  open  cancer,  or  bring  on 
the  affection  in  some  other  part. 

Some  practitioners,  however,  reject  the  doc- 
trine of  cancer  depending  on  constitutional  causes  ; 
and  Sir  E.  Home’s  sentiments,  in  opposition  to  it, 
have  been  laid  before  the  reader.  When  cancer 
breaks  out  again  in  the  same  part,  after  the  per- 
formance of  an  operation,  it  is  often  owing  to 
some  portion  of  the  disease  having  been  blameably 
left  behind,  or  to  the  operation  having  been  put  off 
too  long.  How  likely  it  is,  that  some  of  the  cancerous 
disease  may  be  left  unremoved  by  the  operator,  is 
obvious  on  considering  the  manner  in  which  the 
white  bands,  resembling  ligament,  shoot  into  the 
surrounding  fat ; and  that  even  the  fibres  of  the 
muscles,  beneath  a cancerous  disease,  are  fre- 
quently affected.  At  the  same  time,  it  must  be 
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allowed,  that  the  disease  is  sometimes,  to  all  ap- 
pearances, so  freely  and  completely  removed,  that 
its  recurrence  may  be  imputed,  perhaps  with  equal 
probability,  to  the  continued  operation  of  the  same 
unknown  cause,  which  originally  produced  the 
first  cancerous  mischief.  Sir  Astley  Cooper,  and 
many  other  very  experienced  men,  both  of  the  past 
and  present  time,  consider  cancer  as  decidedly  a 
complaint  connected  with  a peculiar  state  of  the 
constitution.  But,  if  this  be  true,  it  may  be  asked, 
how  can  any  cure  be  expected  from  the  removal 
of  the  part,  as  the  continued  operation  of  the  same 
constitutional  causes  must  occasion  a relapse? 
And  so  they  sometimes  do,  no  doubt,  independently 
of  the  accident  of  any  portion  of  the  disease  not 
being  completely  removed  with  the  knife.  How- 
ever, experience  proves,  that  the  operation  fre- 
quently effects  a radical  cure,  and  no  other  organ 
is  afterwards  attacked  ; which  is  analogous  to  what 
is  seen  after  the  amputation  of  a scrofulous  limb  ; 
a case  in  which  frequently  no  other  part  is  after- 
wards attacked,  though  the  constitution  is  un- 
sound. 

From  the  description,  which  Sir  Astley  Cooper 
has  given  of  the  dissection  of  persons  destroyed  by 
scirrhus,  it  must  be  inferred,  not  only  that  the 
disease  is  constitutional,  but  that  the  hope  of  radi- 
cally curing  it,  either  by  medicines  or  an  operation, 
must  very  often  fail  in  advanced  cases.  He  says, 
that  a scirrhus  in  the  breast  is  generally  accom- 
panied by  several  smaller  tumors  of  the  same 
character  in  different  parts  of  the  glandular  struc- 
ture. He  notices  the  deposition  of  the  scirrhous 
matter  in  the  axillary  glands,  and  those  above  the 
clavicle.  On  the  left  side,  he  says,  the  latter 
sometimes  press  upon  the  termination  of  the  tho- 
racic duct.  According  to  his  observations,  the 
glands  behind  the  cartilages  of  the  ribs,  when  the 
disease  is  on  the  sternal  side  of  the  nipple,  are 
generally  diseased.  The  axillary  glands  on  the- 
other  side  of  the  body  he  has  also  seen  in  the  same 
state.  The  lungs  are  often  found  inflamed,  and 
adherent  to  the  pleura;  serum  is  effused  in  the 
chest ; and  the  pleura  costalis  studded  with  scir- 
rhous tubercles.  He  also  describes  the  liver, 
uterus,  ovaries,  and  bones,  as  participating  in  the 
morbid  changes.  (See  Lectures,  &c.  p.  182.  vol. 
ii.)  In  addition  to  all  these  facts,  we  are  to  re- 
member the  occasional  presence  of  scirrhous  matter 
in  the  blood-vessels  themselves.  Under  such  cir- 
cumstances, the  inutility  of  any  treatment  must  be 
obvious. 

Until  late  years,  the  accounts,  given  of  the  results 
of  operations  for  cancers,  were  so  unpromising,  that 
they  deterred  many  patients  from  undergoing  a 
timely  operation  ; which,  for  cancerous  complaints, 
is  the  only  remedy  with  which  we  are  as  yet  ac- 
quainted, entitled  to  any  confidence.  As  Mr. 
B.  Bell  remarks,  the  great  authority  of  Dr.  Alex- 
ander Monro  must  have  had  no  inconsiderable  in- 
fluence even  with  practitioners,  in  making  them 
much  more  backward  in  undertaking  the  extirpa- 
tion of  cancers  than  they  otherwise  would  have 
been.  “ Of  near  sixty  cancers,”  says  he,  “ which 
I have  been  present  at  the  extirpation  of,  only  four 
patients  remained  free  of  the  disease,  at  the  end  of 
two  years  : three  of  these  lucky  people  had  occult 
cancers  in  the  breast,  and  the  fourth  had  an  ulcer- 
ated cancer  on  the  lip.”  ( Edin . Med.  Essays, 
vol.  v.)  Dr.  Monro  also  observes  that  in  those, 
in  whom  he  saw  the  disease  relapse,  it  was  always 
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more  violent,  and  made  a quicker  progress,  than  it 
commonly  did  in  others  on  whom  no  operation  had 
been  performed.  Hence  he  questions,  “ whether 
ought  cancerous  tumours  to  be  extirpated,  or  ought 
the  palliative  method  only  to  be  followed  ? ” and, 
upon  the  whole,  he  concludes  against  their  extir- 
pation, except  in  such  as  are  of  the  occult  kind,  in 
young  healthy  people,  and  have  been  occasioned 
by  bruises,  or  other  external  causes. 

More  modern  experience,  however,  has  afforded 
a very  different  result, and  given  rather  more  encour- 
agement to  the  early  performance  of  an  operation, 
and  even  to  making  an  attempt  to  cut  away  the 
disease,  in  every  instance,  both  of  the  occult,  and 
ulcerated  kind,  when  such  a measure  can  be  so  ex- 
ecuted as  not  to  leave  a particle  of  the  cancerous 
mischief  behind. 

Mr.  Hill,  in  1772,  published  some  valuable  re- 
marks on  the  present  subject.  At  this  period,  he 
had  extirpated  from  different  parts  of  the  body 
eighty-eight  genuine  cancers,  which  were  all  ulcer- 
ated, except  four ; and  all  the  patients,  except 
two,  recovered  of  the  operation.  Of  the  first  forty- 
five  cases, one  only  proved  unsuccessful;  in  three 
more,  the  cancer  broke  out  again  in  different  parts  ; 
and,  in  a fifth,  there  were  threatenings  of  some 
tumours,  at  a distance  from  the  original  disease. 
These  tumours,  however,  did  not  appear  till  three 
years  after  the  operation  ; and  the  woman  was 
carried  off  by  a fever  before  they  had  made  any  pro- 
gress. All  the  rest  of  the  forty-five  continued  well 
as  long  as  they  lived  ; or  are  so,  says  Mr.  Hill,  at 
this  day.  One  of  them  survived  the  operation 
above  thirty  years ; and  fifteen  were  then  alive, 
although  the  last  of  them  was  cured  in  March, 
1761. 

Of  the  next  thirty-three,  one  lived  only  four 
months ; and,  in  five  more,  the  disease  broke  out 
afresh,  after  having  been  once  healed.  The  rea- 
son why,  out  of  forty-five  cases,  only  four  or  five 
proved  unsuccessful,  and  six,  out  of  thirty-three, 
was  as  follows  : “ The  extraordinary  success  I met 
with  (says  Mr.  Hill),  made  cancerous  patients 
resort  to  me  from  ail  corners  of  the  country, 
several  of  whom,  after  delaying  till  there  was  little 
probability  of  a cure  by  extirpation,  or  any  other 
means,  forced  me  to  perform  the  operation  con- 
trary both  to  my  judgment  and  inclination.” 

Upon  a survey,  in  April,  1764,  made  with  a 
view  to  publication,  the  numbers  stood  thus:  — 
Total  cured,  of  different  ages,  from  eighty  down- 
wards, sixty-three  ; of  whom  there  were  then  living 
thirty-nine.  In  twenty-eight  of  that  number,  the 
operation  had  been  performed  more  than  two  years 
before  ; and,  in  eleven,  it  had  been  done  in  the 
course  of  the  last  two  years.  So  that,  upon  the 
whole,  after  thirty  years’  practice,  thirty-nine,  of 
sixty-three  patients,  were  alive  and  sound  ; which 
gives  Mr.  Iiill  occasion  to  observe,  that  the  dif- 
ferent. patients  lived  as  long,  after  the  extirpation 
of  the  cancers,  as,  according  to  the  bills  of  mor- 
tality, they  would  have  done,  had  they  never  had 
any  cancers,  or  undergone  any  operation. 

The  remaining  twenty-five,  which  complete  the 
eighty-eight,  were  cured  since  the  year  1764. 
Twenty-two  of  these  had  been  cured  at  least  two 
years;  and  some  of  them,  it  maybe  remarked, 
were  seventy,  and  one  ninety  years  old. 

In  the  year  1770,  the  sum  of  the  whole  stood 
thus  : — Of  eighty-eight  cancers,  extirpated  at  least 
two  years  before  : not  cured,  two  ; broke  out 
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afresh,  nine  ; threatened  with  a relapse,  one ; in 
all,  twelve,  which  is  less  than  a seventh  part  of 
the  whole  number.  At  that  time,  there  were 
about  forty  patients  alive  and  sound,  whose  can- 
cers had  been  extirpated  above  two  years  before. 

Air.  B.  Bell,  who  was  present  at  many  of  these 
cases,  bears  witness  to  Mr.  Hill’s  accuracy  ; and 
states,  that  “ from  these  and  many  other  authenti- 
cated facts,  which,  if  necessary,  might  be  adduced, 
of  the  success  attending  the  extirpation  of  cancers, 
there  is,  it  is  presumed,  great  reasons  for  consi- 
dering the  disease  in  general  as  a local  com- 
plaint, not  originally  connected  with  any  disorder 
of  the  system.”  With  respect  to  Air.  Bell’s  opi- 
nion, that  a general  cancerous  taint  seldom,  or  per- 
haps never,  occurs,  but  in  consequence  of  the 
cancerous  virus  being  absorbed  into  the  constitution 
from  some  local  affection,  much  doubt  attends 
even  this  supposition,  though  the  practical  inference 
from  it  is  what  cannot  be  found  fault  with,  viz.  in 
every  case  of  real  cancer,  or  rather  in  such  scir- 
rhosities,  as,  from  their  nature,  are  known  generally 
to  terminate  in  cancer,  we  should  have  recourse 
to  extirpation  as  early  as  possible  ; “ and  if  this 
were  done  soon  after  the  appearance  of  such  affec- 
tions, or  before  the  formation  of  matter  takes  place, 
their  return  would  probably  be  a very  rare  occur- 
rence.” (System  of  Surgery,  vol.  vii.) 

Sir  Astley  Cooper  admits,  that  the  operation  is 
followed  by  a return  of  the  disease  in  many  cases, 
the  averege  number  of  which,  however,  he  does 
not  state,  though  he  says  that  they  do  not  amount 
to  one  fourth. 

How  often  is  the  operation  determined  upon,  be- 
cause the  nipple  is  retracted,  and  true  cancer  there- 
by announced  ! Yet,  says  Sir  Charles  Bell,  with 
reference  to  the  cause  of  this  change,  as  previously 
explained,  “ it  is  quite  clear,  that  if  the  nipple  be 
fully  retracted,  and  if  this  has  been  evident  for 
any  considerable  time,  the  operation  has  been  too 
long  deferred.”  (Med.  Chir.  Trans,  vol.  xii. 
p.  223.) 

Sir  Astley  Cooper  is  adverse  to  the  performance 
of  the  operation  when  dyspnoea  is  present.;  for  he 
has  known  patients  die  in  two  or  three  days,  who 
had  been  operated  upon  while  labouring  under 
that  symptom.  On  examination  after  death,  water 
was  found  in  their  chests,  aud  tubercles  in  the 
pleura. 

The  same  experienced  surgeon  gives  it  as  his 
opinion,  that  a breast  should  never  be  removed, 
unless  the  patient  has  undergone  a course  of  altera- 
tive medicines,  as  compound  calomel  pills  and  the 
compound  decoction  of  sarsaparilla,  or  (what  he 
prefers)  the  infusion  of  gentian  with  soda -and  rhu- 
barb. Thus  he  thinks  the  constitution  may  be  im- 
proved, and  the  danger  of  a relapse  diminished. 

After  comparing  the  different  accounts  of  suc- 
cess given  by  Alonro  and  Hill,  well  might  Richter 
say  : “ Jure  sane  dixeris,  de  uno  eodemque  morbo 
hos  viros  loqui,  dubitari  fere  potest.”  (Obs.  Chir. 
fuse.  3.) 

Medicines  and  Plans  which  have  been  tried 

for  the  Cure  of  Scirrhus  and  Cancer. 

It  is  a contested  point,  whether  a truly  can- 
cerous disease  is  susceptible  of  any  process  by 
which -a  spontaneous  cure  can  be  effected.  It  ap- 
pears certain,  however,  that  a violent  inflammation, 
ending  in  sloughing,  may  sometimes  accomplish 


an  entire  separation  of  a cancerous  affection,  and 
that  the  sore  left  behind  may  then  heal.  Facts 
confirming  this  observation  are  occasionally  ex- 
emplified where  caustic  is  used,  and  accidental  in- 
flammations have  led  to  the  same  fortunate  result, 
as  we  may  be  convinced  of  by  examples  recorded 
by  Sir  Everard  Home,  Richerand,  &c.  The  latter 
writer,  adverting  to  the  effort  which  nature  some- 
times makes  to  rid  herself  of  the  disease  by  the  in- 
flammation and  bursting  of  the  tumour,  takes  the  op- 
portunity to  relate  the  following  case  A woman, 
aged  forty-eight,  of  a strong  constitution,  was  ad- 
mitted into  the  hospital  of  St.  Louis,  with  a can- 
cerous tumour  of  the  right  breast.  The  swelling, 
after  becoming  softer,  and  affected  with  lancinating 
pains,  was  attacked  with  an  inflammation,  which 
extended  to  the  skin  of  the  part,  and  all  the  adja- 
cent cellular  membrane.  The  whole  of  the  swell- 
ing mortified,  and  was  detached.  A large  sore, 
of  healthy  appearance,  remained  after  this  loss  of 
substance,  and  healed  in  two  months.  (Nosogra- 
phie.  Chir.  t.  i.  p.  381.  edit.  2.) 

I once  attended  a woman  who  died  of  cancer 
of  the  uterus,  and  in  the  same  room  wras  her  mo- 
ther, all  the  forepart  of  whose  chest  was  in  a most 
mutilated  state  from  the  effects  of  sloughing,  by 
which,  at  different  periods,  she  had  been  freed  from 
cancers  of  both  her  breasts.  Baron  Dupuytren 
believed  that  it  was  particularly  when  the  can- 
cerous mass  was  encysted,  that  the  whole  of  rit  was 
capable  of  being  destroyed  by  gangrene,  and  the 
patient  completely  cured.  (See  Journ.  Hebdomad, 
de  Med.  t.  iv.  p.  38.)  Alany  years  ago,  Air.  Cline 
had  a patient  in  St.  Thomas’s  Hospital,  in  whom 
the  sloughing  process  went  on  to  such  an  extent, 
under  a linseed  poultice,  that  the  ulcer  afterwards 
healed  soundly.  “ I have  seen  (says  Air.  Tra- 
vers), more  than  one  case,  in  which  extensive  cica- 
trices of  ulcers  existed,  with  much  puckering  and 
stretching  of  the  skin  of  the  chest,  and  no  vestige 
of  the  breast  remained.  In  one  of  these,  the  pa- 
tient, a lady  in  Berkshire,  resisted  the  pressing  ad- 
vice of  a consultation  of  London  surgeons  to  allow 
the  extirpation  of  the  tumour  many  years  since. 
She  has  been  in  the  constant  habit  of  taking  the 
medicine  there  prescribed,  the  extract  of  hemlock, 
almost  ad  libitum.  She  is  still  a stout  healthy 
looking  person,  as  formerly,  and  attributes  her  cure 
to  the  medicine.  (See  Med.  Chir.  Trans,  vol.  xv. 
p.  213.) 

In  general,  however,  inflammation  renders  things 
worse  instead  of  better,  and  by  converting  occult 
cancers  into  ulcerated  ones,  hastens  the  patient’s 
death,  or  at  all  events  renders  the  cure  more  diffi- 
cult, and  forbids  any  attempts,  which,  on  such  a 
principle,  might  be  made  for  his  relief. 

Of  the  general  remedies,  narcotics,  as  conium, 
opium,  belladonna,  &c.  have  been  employed  with 
most  hope. 

Cicuta,  or  conium  maculatum,  owed  its  repu- 
tation to  the  experimenting  talent  of  Storck,  who 
has  written  several  treatises  on  it.  According  to 
him,  cicuta  possesses  very  evident  powers  over 
cancer,  and  has  cured  a great  many  cases  ; but, 
in  less  prejudiced  hands,  it  has  not  been  found 
successful ; and  even  in  many  of  the  instances, 
adduced  by  Baron  Storck  of  its  utility,  it  is  by 
no  means  proved  that  the  disease  was  really  cancer. 
The  public  have  now  little  or  no  reliance  on  this 
medicine,  as  a means  of  relieving  cancer.  Air.  J. 
Burns  declares,  that,  in  cancerous  ulceration,  he 
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never  knew  hemlock  produce  even  temporary  me- 
lioration. (See  Conium.) 

Belladonna  was  highly  recommended  by  Lam- 
bergen.  During  its  use,  he  kept  the  bowels  open 
with  clysters,  administered  every  second  day.  The 
dose  should  be,  at  first,  a grain  of  the  dried  leaves, 
made  into  a pill.  The  quantity  may  be  gradually 
increased  to  that  of  ten  or  twelve  grains.  The 
extract  is  now  frequently  exhibited,  the  dose  being 
at  first  one  grain,  and  afterwards  increased  by  de- 
grees to  five.  The  reputation  of  belladonna  has 
not  been  supported  by  any  decided  success  in 
cases  of  true  cancer. 

Hyosciamus  has  often  been  tried,  and  was  held 
in  great  estimation  by  the  ancients.  Mr.  J.  Burns 
employed  it  occasionally,  but  with  little  effect. 
The  common  dose,  at  first,  is  three  grains  of  the 
extract. 

Aconitum  has  also  been  given ; and,  as  it  is  a 
powerful  and  dangerous  narcotic,  a patient  usually 
begins  with  only  half  of  a grain  of  the  extract 
night  and  morning.  Solanum  dulcamara,  Paris 
quaarifolia,  phytolacca,  &c.  have  also  been  re- 
commended ; but  they  are  now  hardly  ever  em- 
ployed, which  is  a sufficient  proof  of  their  ineffi- 
cacy. Mr.  J.  Burns  tried  the  hydro-sulphuret  of 
ammonia  ; and  Richter  prescribed  the  laurus  ce- 
rasus,  without  success. 

Digitalis  lessens  vascular  action,  and  may  act 
on  sehirri,  like  abstinence,  bleeding,  &c.  It  has, 
however,  no  specific  virtue  in  curing  cancerous 
diseases. 

Opium  is  seldom  employed  with  the  intention 
of  curing  cancer,  although  probably  it  has  just  as 
much  power  of  this  kind  as  other  narcotics  which 
have  been  more  frequently  used.  For  the  purpose 
of  lessening  the  pain  of  cancerous  diseases,  it  is 
very  freely  prescribed. 

Tonics  sometimes  improve  the  general  health  ; 
but  they  never  produce  any  specific  effect  on  the 
local  disease. 

Justamond  thought  arsenic  a specific  for  can- 
cers. Further  experience  has  not,  however,  con- 
firmed the  truth  of  this  opinion,  though  there  are 
practitioners,  who  continue  to  think  highly  of  the 
efficacy  of  this  mineral  in  certain  forms  of  disease 
which  have  sometimes  been  classed  with  cancer. 
It  cures  numerous  ill-looking  sores  on  the  face, 
lips,  and  tongue,  and  is  one  of  the  best  remedies 
for  lupus.  Arsenical  powder  and  paste,  em- 
ployed with  considerable  success  by  Dupuytren, 
as  external  applications,  in  the  treatment  of  inve- 
terate ulcers  of  the  lips,  nose,  and  other  parts,  are 
noticed  in  the  article  Arsenic.  The  powder  I 
have  tried  in  some  cases,  in  the  North  London 
Hospital,  and  found  its  effects  correspond  to  Du- 
puytren’s  account.  Mr.  Hill  even  thinks,  that 
arsenic  will,  “ in  a great  majority  of  cases,  retard 
the  progress  of  the  true  scirrhous  tumour,  and 
often  prevent  its  becoming  cancer.  In  some,  it  has 
appeared  to  dissipate  such  swellings  completely.” 
(See  Edin.  Med.  and  Surgical  Journ.  vol.  vi. 
P-  58.) 

Mercury,  in  conjunction  with  decoctions  of 
guaiacum,  sarsaparilla,  See.  has  been  recommend- 
ed, but,  as  Air.  J.  Burns  remarks,  no  fact  is  more 
certainly  ascertained,  than  that  mercury  alwaj^s 
exasperates  the  disease,  especially  when  in  the  ul- 
cerated state. 

Aluriate  of  barytes  at  present  retains  no  charac- 
ter as  a remedy  for  cancer. 


Carbonate  of  iron  was  particularly  recommended 
by  Air.  Carmichael.  Besides  the  carbonate  of 
iron,  he  sometimes  prescribed  the  tartrate  of  iron 
and  potass,  and  the  phosphate,  oxyphosphate,  and 
suboxyphosphate  of  the  metal.  Some  constitutions 
can  bear  these  preparations  only  in  small  quanti- 
ties ; they  affect  most  patients  with  constipation, 
and  many  with  headach  and  dyspnoea.  Mr.  Car- 
michael has  seldom  given  less  than  thirty  grains, 
in  divided  doses,  in  a day,  or  exceeded  sixty.  He 
prefers  the  suboxyphosphate  for  internal  use,  and 
states,  that  it  answers  best  in  small  doses,  fre- 
quently repeated.  It  should  be  blended  with 
white  of  egg,  have  a little  pure  fixed  alkali  added, 
and  then  be  made  into  pills  with  powdered  liquor- 
ice. Aloes  is  recommended  for  the  removal  of 
costiveness.  When  half  a grain  is  combined  with 
a pill,  containing  four  grains  of  carbonate  of  iron, 
and  taken  thrice  a day,  the  constipation  will  be 
obviated.  When  the  internal  use  of  iron  brings  on 
headach,  difficult  respiration,  a quick,  sometimes 
full  pulse,  which  is  also  generally  hard  and  wiry, 
excessive  languor,  lassitude,  &c.  the  iron  is  to  be 
left  off,  and  four  grains  of  camphor  given  every 
fifth  hour. 

At  the  same  time,  that  preparations  of  iron  were 
internally  administered,  Air.  Carmichael  employed 
externally,  for  ulcerated  cancers,  the  carbonate, 
phosphate,  oxyphosphate,  and  arseniate  of  iron, 
blended  with  water,  to  the  consistence  of  a thin 
paste,  which  was  applied  once  every  twenty-four 
hours.  To  occult  cancers,  the  same  gentleman 
applied  a solution  of  the  sulphate  of  iron,  Jj.  to  Ibj. 
of  water.  The  acetate  of  iron,  diluted  with  eight 
or  ten  times  its  weight  of  water,  was  also  used. 
These  lotions  were  put  on  the  part  affected  by 
means  of  folded  linen,  wet  in  them,  and  covered 
with  a piece  of  oiled  silk  to  prevent  injury  of  the 
clothes.  (See  An  Essay  on  the  Effects  of  the  Car- 
bonate and  other  Preparations  of  Iron  upon  Cancer 
8)C.  2d  ed.  8vo.  Dublin,  1808.) 

Alany  remedies  have  acquired  celebrity  in  cases 
of  cancer,  because  very  bad  and  malignant  dis- 
eases, only  supposed  to  be  cancers,  have  got  well, 
under  their  use.  Such  is  probably  the  case  with 
the  carbonate  of  iron. 

The  only  mode  of  treatment  which  Air.  Pear- 
son ever  saw  do  any  particular  benefit  to  cancer, 
was  that  of  keeping  the  patient  on  a diet,  barely 
sufficient  for  the  support  of  life,  such  as  barley- 
water  alone,  tea,  &c.  A milk  diet  has  also  been 
recommended. 

With  respect  to  the  effects  of  a very  low  diet, 
Sir  Astley  Cooper  protests  strongly  against  the 
plan  : if  the  patient  be  already  weak,  he  says,  you 
will  thus  render  her  still  weaker,  and  soon  bring 
her  to  the  grave  : in  proportion  as  the  strength  de- 
clines, the  pulse  is  quickened.  He  further  declares, 
that  we  possess  no  medicine,  which  has  any  specific 
power  over  the  disease,  though  the  state  of  the 
constitution  may  sometimes  be  improved  by  Plum- 
mer’s pills  given  at  bedtime,  and  the  following 
draught  in  the  day : R Infus.  Gentian.  Jiss.  tinct. 
columbse  "j.  Ammon,  carbon,  gr.  v.  Sod®  Car- 
bon. yss.  Misce.  Climate  he  also  regards  as 
having  no  particular  effect  on  schirrous  disease. 
Sir  Astley  Cooper  only  sanctions  the  use  of  steel 
medicines,  when  the  uterine  secretion  is  defective. 
In  such  cases,  he  recommends  the  compound 
calomel  pill  at  night,  and  the  following  draught 
twice  a day:  Be  Vini  ferri  3j.  Ammon  Carbon. 
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gr.  vij.  Aq.  Menth.  Vir.  ^j.  Tinct.  Cardam.  c.  ^ss. 
He  also  approves  of  anodynes  for  the  relief  of  the 
s'ifering ; as  the  tinct.  opii,  the  liquor  opii  seda- 
tivus,  or  the  black  drop,  combined  with  the  cam- 
phor mixture,  and  a little  of  the  spir.  aetheris  comp. 
One  of  his  patients  derived  much  relief  from  the 
following  pill  : Ik.  Ext.  Stramonii  gr.  ^ Camph. 
gr.  ij.  M.  ft.  Pil.  Bis.  terve  in  die  sumend.  (See 
Lectures,  &c.vol.  ii.  p.193.) 

The  old  surgeons  dressed  cancerous  sores  with 
narcotic  applications.  Vesalius  used  cloths  dipped 
in  the  juice  of  the  solanum  ; whilst  others  employed 
it  mixed  with  oil  of  roses,  and  preparations  of  lead 
and  antimony.  Others  had  recourse  to  hyoscia- 
mus,  or  hemlock  poultices,  which  in  many  cases,  as 
Mr.  J.  Burns  observes,  have  abated  pain,  and 
diminished  fetor;  but  this  is  all  which  can  rea- 
sonably be  expected.  He  thinks  carrot  poultices 
better  than  those  of  hemlock,  as  they  produce  as 
much  ease,  and  more  powerfully  diminish  the  fetor. 

Sir  Astley  Cooper  has  no  confidence  in  the 
utility  of  evaporating  lotions.  Warm  applications 
he  also  represents  as  improper.  The  dressing, 
which  he  mostly  prefers  for  scirrhi,  is  a plaster, 
made  by  blending  ^j.  of  the  extract  of  belladonna 
with  ^j.  of  soap  cerate.  When  inflammation  is 
present,  he  does  not  object  to  the  use  of  leeches. 
All  local  applications,  as  well  as  internal  medi- 
cines, he  considers  merely  as  palliatives. 

The  fetor  of  cancers  having  been  thought  to 
resemble  that  of  the  sulphuret  of  potash  (liver  of 
sulphur),  and  the  oxygenated  muriatic  acid  being 
the  best  agent  for  decomposing  and  destroying 
such  smell,  it  has  been  recommended  as  an  ap- 
plication to  cancerous  sores.  It  may  correct  the 
fetor,  but  it  will  never  accomplish  a cure. 
Carbonic  acid  has  been  said  not  only  to  correct 
the  fetor,  but,  in  some  instances,  completely  to 
cure  the  disease.  It  was  long  ago  proposed,  says 
Mr.  J.  Burns,  by  Peyrilhe,  and  was  again  brought 
forward  by  Hr.  Ewart.  Experience,  however, 
has  not  shown  that  the  efficacy  of  carbonic  acid, 
in  cases  of  cancer,  is  very  great.  Fourcroy  re- 
marks : “ After  the  first  applications,  the  cancerous 
sore  appears  to  assume  a more  favourable  aspect  ; 
the  sanies,  which  flows  from  it,  becomes  whiter, 
thicker,  and  purer,  and  the  flesh  has  a redder  and 
fresher  colour  ; but  these  flattering  appearances 
are  deceitful,  nor  do  they  continue  long,  for  the 
sore  speedily  returns  to  its  former  state,  and  its  pro- 
gress goes  on  as  before  the  application.”  The 
method  of  applying  carbonic  acid  was  by  means  of 
a bladder,  the  mouth  of  which  fastened  round  the 
sore  with  adhesive  plaster.  The  air  was  introduced 
by  a pipe,  inserted  at  the  other  end.  Sometimes 
the  fermenting  poultice  is  employed.  That  iodine 
commonly  fails,  is  now  universally  admitted,  and 
this  even  in  very  large  doses.  (See  Paper  by  Dr. 
Buchanan  of  Glasgow,  in  Loud.  Med.  Gaz.  of  Oct. 
1836.) 

Tar  ointment,  gastric  juice,  absorbent  powders, 
&c.  have  been  tried  ; but,  without  any  evident 
good.  (See  J.  Burns  on  Inflammation,  vol.ii.) 

Mr.  Fearon  rejected  all  internal  remedies,  as 
inefficient  in  the  treatment  of  cancer,  and,  in  the 
early  stages  of  the  complaint,  recommended  a 
method  of  practice,  founded  on  his  idea  of  the  in- 
flammatory nature  of  the  disease.  “ In  the  begin- 
ning of  scirrhous  affections  of  the  breast  and 
testis,  the  mode  I have  adopted  of  taking  away 
blood,  is  by  leeches  repeatedly  applied  to  the  parts. 


In  this  course,  however,  I have  often  been  inter- 
rupted by  the  topical  inflammation  produced  by 
these  animals  around  the  parts  where  they  fasten- 
ed. In  delicate  female  habits,  I have  often  lost  a 
week,  before  I could  proceed  to  the  re-application 
of  them.  When  the  symptoms  lead  me  to  suspect 
the  stomach,  uterus,  or  any  of  the  viscera,  to  be  so 
affected,  that  the  complaint  either  is,  or  most  pro- 
bably, soon  will  become  cancerous,  I then  have 
recourse  to  general  bleedings.  But  whether 
topical  or  general,  perseverance  for  a sufficient 
length  of  time  is  necessary.  Though  the  pulse 
never  indicated  such  practice,  yet  the  patients  have 
not  suffered  by  repeated  bleedings  ; on  the  con- 
trary, when  they  passed  a certain  time  without 
losing  blood,  they  felt  a return  of  their  symptoms, 
and,  of  their  own  accord,  desired  to  be  bled  again. 
To  this  plan  of  repeated  bleedings,  I joined  a milk 
and  vegetable  diet,  avoiding  wine,  spirits,  and  fer- 
mented liquors.”  Mr.  Fearon  used  also  to  keep 
the  belly  open,  and  employ  saturnine  applications. 

Methodical  compression  was  first  recommended 
and  practised  in  this  country,  as  a means  of  curing 
cancer,  by  Young;  and  the  same  practice  was 
afterwards  put  to  the  test  of  experience  in  the  Mid- 
dlesex Hospital  ; from  which  institution  the  report 
of  Sir  Charles  Bell  tends  to  prove,  that  compres- 
sion, applied  either  to  scirrhous  or  to  ulcerated 
cancer,  is  decidedly  hurtful.  MM.  Breschet  and 
Ferrus  also  came  to  the  same  conclusion.  (See 
Diet,  de  Med , 1822.)  The  principal  advocate  for 
it,  at  present,  is  M.  Recamier,  who  attributes  the 
failures  of  it  in  the  Middlesex  Hospital  to  its  not 
having  been  applied  in  a suitable  manner,  nor  mo- 
dified according  to  the  stages  of  the  disease.  M. 
Recamier  combines  likewise  the  administration  of 
hemlock  with  a very  low  diet,  without  which,  he 
observes,  that  the  latter  medicine  produces  scarcely 
any  effect.  (See  Recherches  sur  le  Traitement  du 
Cancer  par  la  Compression , Simple  ou  Combing, 8vo. 
2 tomes,  Paris,  1829.)  I lately  tried  Recamier ’s 
plan  in  a case  of  scirrhus  in  the  North  London 
Hospital ; but  it  seemed  only  to  accelerate  the 
conversion  of  the  disease  into  open  cancer. 

From  the  preceding  accounts  we  may  infer,  that 
no  reliance  is  to  be  placed  on  any  known  remedy, 
or  plan,  in  cases  of  real  schirri  and  ulcerated  can- 
cers. The  operation  is  the  only  rational  chance  of 
getting  rid  of  the  disease  ; and  to  waste  time,  so  as 
to  allow  the  disorder  to  increase  in  a serious  decree, 
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merely  for  the  sake  of  trying  various  unpromising 
medicines,  is  conduct  unworthy  of  a wise  surgeon’s 
imitation. 

Perhaps,  in  the  early  stage,  it  may  be  right  to 
make  trial  of  arsenic,  conium,  preparations  of  iron, 
or  those  of  iodine,  and  of  friction,  with  the  ointment 
of  the  hydriodate  of  potass.  In  this  country  the 
ointment  employed  varies  in  strength  from  Bj.to 
5iss  of  the  hydriodate  to  each  ounce  of  lard.  Graefe 
is  alleged  to  have  succeeded  in  bringing  about  an 
absorption  of  the  whole  of  the  diseased  breast,  by 
applying  an  ointment  composed  of  y,j.  of  hydriodate 
of  potass,  and  jij.  of  lard.  Mr.  Hill,  of  Chester, 
has  recorded  one  case  very  favourable  to  trials  of 
iodine.  The  cancer  was  in  the  ulcerated  state. 
He  dressed  it  with  an  ointment  consisting  of  3j.  of 
the  hydriodate  to  fj.  of  lard  ; and  gave  the  patient 
internally  thirty  drops  at  a time  of  a solution  of 
thirty-six  grains  of1  the  hydriodate  in  an  ounce  of 
distilled  water.  The  result  was  such  amendment 
of  the  disease,  that  a cure  was  confidently  ex- 
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peeted ; but,  in  the  end,  the  ulcer  resumed  its  for- 
mer dimensions  and  malignant  character.  (See 
Edin.  Med.  Journ . No.  87.  p.  283.) 

Upon  the  whole,  the  operation  is  the  most  likely 
means  of  getting  rid  of  cancerous  diseases.  It  is 
always  admissible  when  every  particle  of  the  dis- 
ease can  be  removed  by  it  ; when  the  absorbent 
glands  are  unaffected  ; and  the  constitution  is  not 
too  far  deranged.  Even  open  cancers,  if  they  can 
be  entirely  cut  away,  may  yet  admit  of  it. 

The  removal  of  cancerous  disorders,  even  in  the 
slightest  and  most  trivial  cases,  should  always  be 
effected  with  the  scalpel,  in  preference  to  caustic  ; 
the  use  of  which,  though  it  may  sometimes  succeed 
by  producing  a complete  destruction  of  the  diseased 
parts,  causes  severe  agony,  and,  in  the  event  of  its 
not  acting  sufficiently  on  all  the  diseased  parts, 
often  renders  the  complaint  more  aggravated,  and 
kills  the  patient  in  a very  short  space  of  time. 

In  cases  of  cancer,  the  irritation,  generally  oc- 
casioned by  every  application  of  the  caustic  kind, 
together  with  the  pain  and  inflammation  which  com- 
monly ensue,  are  strong  objections  to  the  practice. 
Plunkett’s  remedy,  which  is  chiefly  arsenic,  is 
equally  objectionable.  Nor  can  we  at  once  so 
certainly  extirpate  every  atom  of  cancerous  mischief 
with  any  caustic,  as  we  can  with  the  knife  ; for,  with 
this,  we  immediately  gain  an  ocular  inspection  of 
the  surface  surrounding  the  disease,  so  as  to  see  and 
feel  whether  the  disordered  parts  are  completely 
removed,  or  whether  any  portion  of  the  disorder 
requires  a further  employment  of  the  instrument. 
With  respect  to  the  pain,  that  of  caustics  is  infinitely 
greater,  more  intolerable,  and  more  tedious,  than 
that  occasioned  by  the  knife.  When  caustic  also 
fails  in  destroying  every  particle  of  the  disease  at 
once,  it  almost  always  tends  to  enlarge,  in  a very 
rapid  way,  the  original  boundaries  of  the  mischief. 
For  an  account  of  the  method  of  removing  schirri 
and  ulcerated  cancers,  see  Mamma,  Removal  of. 

An  escharotic,  which  has  been  of  late  strongly 
recommended  for  cancerous  affections,  is  the  chlo- 
ride of  zinc,  employed  in  the  form  of  paste.  On 
this  subject  my  friend  Mr.  Crosse,  of  Norwich, 
observes,  “ It  can  of  course  only  avail  when  the 
disease  is  still  local ; but  the  cases  related  by  Drs. 
Canquoin,  Ure,  and  Rioffrey,  many  of  which  oc- 
curred under  the  eye  of  most  able  surgeons,  prove 
that  this  escharotic  destroys  the  scirrhous  tumour, 
speedily,  leaving  an  ulcerated  surface,  which  often 
readily  heals ; and,  moreover,  it  induces  no  danger 
from  absorption,  which  is  a recommendation  not 
possessed  by  the  arsenical  paste.”  The  cuticle 
being  first  removed  by  a blister,  the  phagedenic 
paste  is  applied,  composed  of  one  part  of  chloride 
of  zinc,  and  two  of  sulphate  of  lime.  (See  Ure,  in 
Lond.  Med.  Gaz.  vol.  xviii.  p.  287.  ; Canquoin, 
Mem.  sur  un  Nouveau  Mode  de  Traitement  des 
Affections  Canctreuses,  Paris,  1835;  and  Riofrey, 
New  Treatment  of  Malignant  Diseases  and  Cancer, 
Lond.  1836.)  This  writer  states,  that  the  paste 
not  only  destroys  the  tumour,  but.  purifies  the  sur- 
rounding atmosphere.  He  uses  the  chloride  of 
zinc  mixed  with  different  proportions  of  flour,  and 
has  applied  it  to  a tumour  on  the  inside  of  the 
mouth,  and  also  to  the  os  uteri,  with  a good  result. 
(See  also  J.  G.  Crosse,  in  Frov.Med.  Trans,  vol.  v. 
p.  25.) 

Dr.  Ure,  in  some  observations  on  lupus,  recently 
published,  communicates  the  following  particulars 
respecting  the  chloride  of  zinc  : — “ The  prepara- 
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tion  of  the  chloride,  which  I proposed  and  intro- 
duced into  practice  in  this  country,  differs  in  a most 
important  feature  from  that  originally  employed  by 
M.  Canquoin.  The  wheaten  flour,  prescribed  in 
the  French  formula,  is  apt  to  envelope  the  chloride 
in  a glutinous  dough,  which  blunts  its  power,  or,  at 
any  rate,  tends  to  confine  its  action  to  the  particles 
on  the  surface  of  the  paste  ; but  the  anhydrous 
gypsum  of  my  formula,  while  it  can  exercise  no 
chemical  action  upon  the  chloride,  forms  a porous 
medium,  through  which  the  whole  of  the  particles 
of  the  delitessent  chloride  may  transude  upon  the 
morbid  albuminous  tissue,  with  the  effect  of  decom- 
posing, or  destroying  it,  with  certainty,  to  any  defi- 
nite depth.  This  preparation  of  mine  has  been 
adopted  in  several  of  the  London  Hospitals,  and 
has  been  found  to  be  unfailing  in  its  escharotic 
powers.”  (See  Lond.  Med.  Gaz.  Dec,  3.  1836.) 
The  action  of  the  chloride,  and  also  of  the  nitrate 
of  zinc  upon  albumen,  and  their  consequences,  in 
relation  to  the  albumen  of  cancer,  are  discoveries 
to  which  this  gentleman  lays  claim.  (See  Zinc.) 
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CANCER  SCROTI.  CHIMNEY-SWEEP- 
ERS’ CANCER.  (See  Scrotum.) 

CAN'CRUM  ORIS.  A deep,  foul,  irregular, 
fetid  ulcer,  with  jagged  edges,  on  the  inside  of 
the  lips  and  cheeks,  attended  with  a copious  flow 
of  offensive  saliva.  It  is  a perfect  specimen  of 
phagedenic  ulceration,  and  in  its  worst  forms  not 
unlike  hospital  gangrene,  as  I have  seen  several 
deplorable  instances  of.  It  also  resembles  the 
ulceration  and  sloughing  in  the  mouth,  produced  by 
mercury.  The  gangrenous  inflammation  of  the 
pudenda  of  children  is  of  a similar  character.  (See 
Kinderwood,  in  Med.  Chir.  Trans,  vol.  vii.) 

The  disease  is  rarely  seen  in  adults  ; but  most 
commonly  in  children  from  the  age  of  eighteen 
months  to  that  of  six  or  seven  years.  The  gums, 
as  well  as  the  lips  and  cheeks,  are  sometimes 
affected,  in  which  circumstance  the  teeth  are  ge- 
nerally carious  and  loose.  The  ulceration  is  oc- 
casionally attended  with  abscesses,  which  burst 
either  through  the  cheek,  lip,  or  just  below  the 
jaw.  Exfoliations  are  not  unfrequent,  and,  when 
the  disease  is  neglected,  extensive  sloughing  some- 
times happens. 

According  to  Dr.  Cuming,  in  most  instances, 
the  ulceration,  commencing  in  the  gums,  extends 
to  the  lips  and  cheek,  but  sometimes  it  begins  in 
the  mucous  membrane  of  the  lips  or  cheek,  and 
thence  extends  to  the  gums.  This  disease  is  set 
down  by  Dr.  Cuming  as  most  frequently  making 
its  attack  during  the  period  of  the  first  dentition, 
though  often  met  with  in  children  between  three 
and  seven  years  of  age. 

“ When  the  disease  occurs  in  infants  on  the 
breast,  it  is  generally  attended  with  a purplish  and 
spongy  appearance  of  the  gums  and  roof  of  the 
mouth  ; and  the  ulceration,  which  lays  bare  the 
necks  of  the  teeth,  both  externally  and  internally, 
is  of  a greenish,  or  ash-colour,  and  very  much 
disposed  to  bleed.  The  salivary  discharge  is  in- 
creased ; the  tongue  is  white  ; the  mouth  feels 
hot ; the  bowels  are  for  the  most  part  confined  ; 
and  the  child  in  general  labours  under  a greater 
or  less  degree  of  fever.”  (See  Dublin  Hospital  Re- 
ports, vol.  iv.  p.  331.)  Dr.  Cuming  has  not  seen 
this  form  of  the  disease,  previously  to  the  irruption 
of  the  four  superior  incisors,  but  he  has  frequently 
seen  it  when  the  child  had  only  six  or  eight  teeth  ; 
and  he  has  constantly  observed,  that,  when  it 
occurs  thus  early,  it  is  the  upper  gum  that  is 
first  and  principally  attacked.  This  appears,  to 
Dr.  Cuming,  the  mildest  and  most  manageable 
form  of  the  disease  ; and  he  describes  it  as  rarely 
attended  with  sloughing. 

The  second  variety,  noticed  by  Dr.  Cuming, 
occurs  in  children  between  the  ages  of  twenty 
months  and  seven  years.  The  ulceration  generally 
begins  in  the  gums,  whence  it  extends  to  the  lips 
or  cheek.  Sometimes  it  is  of  an  acute,  sometimes 
of  a chronic  nature,  and  attended  accordingly  with 
more  or  less  sloughing.  In  the  very  worst  forms, 
however,  though  the  sloughing  is  considerable,  the 
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ulceration  is  always  predominant.  (Op.  et  vol. 
cit.  p.  341.) 

The  third  variety  described  by  Dr.  Cuming  is, 
at  first,  confined  principally  to  the  cheek  or  lips. 
It  begins  with  ulceration  of  their  membrane,  which 
is  soon  followed  by  that  hard,  red,  shining,  and 
circumscribed  swelling,  which,  if  the  disease  be 
not  arrested,  will  speedily  pass  into  gangrene.  In 
this  variety,  gangrene  predominates  over  ulcer- 
ation ; and  the  constitutional  disturbance  result- 
ing from  it  may  prove  fatal. 

Living  in  a marshy  situation,  want  of  wholesome 
food,  and  inattention  to  cleanliness,  are  condu- 
cive to  this  disorder,  which  is  often  met  with  in 
houses  where  children  are  crowded  together. 
One  of  the  worst  cases,  however,  which  I have 
ever  seen,  was  in  a child  of  an  opulent  family  in 
Essex.  The  complaint  is  sometimes  suspected  to 
be  contagious. 

The  first,  or  mildest  form,  is  well  known  gene- 
rally to  admit  of  being  cured  by  purgatives,  aided 
by  some  of  the  applications  presently  specified. 

In  the  second  form,  Dr.  Cuming,  after  clearing 
out  the  bowels  with  a brisk  cathartic,  confides 
chiefly  in  an  alternative  of  mild  mercurials  with 
aperients.  The  local  applications  preferred  by 
him,  are  the  black  wash,  and  a dilute  solution  of 
muriatic  acid  in  honey.  When  the  ulcerated  sur- 
face is  in  contact  with  carious,  or  loose  teeth, 
these  should  be  removed.  Dr.  Cuming  tried  the 
liquor  arsenicalis  and  cold  salt  water  bath,  without 
advantage. 

In  the  third  variety,  where  gangrene  is  predomi- 
nant, the  disease  mostly  proves  fatal.  Dr.  Cum- 
ing has  employed  various  local  applications,  such 
as  the  mineral  acids,  dilute  and  pure,  the  oxymel 
aeruginis,  the  butter  of  antimony,  solution  of  the 
nitrate  of  silver,  the  black  wash,  &c.,  but  mostly 
without  any  good  effect.  I have  likewise  tried  ail 
these  applications  in  vain,  as  well  as  solutions  of 
the  chloride  of  soda  of  different  strength.  With 
such  external  means,  cinchona,  sulphate  of  qui- 
nine, carbonate  of  ammonia,  opium  and  wine, 
have  been  prescribed  ; yet,  for  the  most  part,  un- 
availingly.  (See  Cuming , in  Dub.  Hasp.  Reports , 
vol.  iv.  p.  343.  345.) 

The  treatment  recommended  by  Dease,  con- 
sisted in  administering  muriatic  acid  internally, 
using  it  as  an  application  to  the  disease  ; giving  the 
patient  a nourishing  diet,  with  jelly,  wine,  &c.,  and 
occasionally  prescribing  an  emetic. 

In  the  worst  form  of  the  disease,  I have  found 
the  concentrated  nitric  acid  one  of  the  most  useful 
applications,  especially  when  assisted  with  the  in- 
ternal exhibition  of  sulphate  of  quinine  and  dilute 
sulphuric  acid. 

Mr.  Pearson  extracted  diseased  teeth  and  loose 
pieces  of  bone  ; directed  a milk  and  vegetable  diet, 
with  a prudent  quantity  of  fermented  liquors  ; and 
prescribed  bark,  sarsaparilla,  and  elm  bark  with 
sulphuric  acid.  The  best  applications  seemed  to 
him  to  be  diluted  mineral  acids  ; burnt  alum  ; the 
decoctum  cinchonse,  with  sulphate  of  zinc  ; tinc- 
ture of  myrrh  ; lime-water,  with  spirit  of  wine,  &c. 
(See  Pearson’s  Principles  of  Surgery,  ed.  2. 
p.  287.) 

CANTHA'RIDES.  Spanish,  or  French  flies, 
with  which  the  common  blistering  plaster  is  made.. 
In  surgery,  the  tincture  of  cantharides  is  sometimes 
prescribed  in  incontinence  of  urine,  gleets,  &c.  It 
is  occasionally  added  to  stimulating  liniments,  to 
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increase  their  effect.  Cantharides,  applied  to  the 
skin,  or  taken  into  the  stomach,  have  a peculiar 
tendency  to  act  upon  the  urinary  organs,  and  es- 
pecially to  irritate  and  inflame  the  neck  of  the 
bladder,  and  occasion  strangury.  In  children, 
these  effects  are  particularly  frequent.  In  1810, 
Robiquet  announced  the  discovery  of  a new  prin- 
ciple, to  which  the  active  properties  of  the  blister- 
ing beetles  are  referrible,  and  to  which  Professor 
Thomson,  of  Glasgow,  gave  the  name  of  eantha- 
ridin.  (See  Blisters.) 

CAPELIN  A (from  capeline,  a woman’s  hat. 
French).  A double-headed  roller,  the  middle  of 
which  is  applied  to  the  occiput.  After  two  or  three 
circles,  the  rollers  intersect  each  other  upon  the 
forehead  and  occiput ; then  one  being  reflected 
over  the  vertex  to  the  forehead,  the  other  is  con- 
tinued in  a circular  track.  They  next  cross  each 
other  upon  the  forehead,  after  which  the  first  head 
is  carried  back  obliquely  towards  the  occiput,  and 
reflected  by  the  side  of  the  other.  The  last  is  con- 
tinued in  a circular  direction  ; but  the  first  is 
brought  again  over  the  sagittal  suture,  backward 
and  forward,  and  so  continued,  till  the  whole  head 
is  covered.  By  the  ancients,  this  bandage  was 
sometimes  applied  in  cases  of  hydrocephalus  : it 
has  no  advantage,  however,  and  is  now  hardly  ever 
used. 

CAPILLARY  FISSURE.  A very  minute 
crack  in  the  skull.  The  term  came  into  use  from 
its  presenting  the  appearance  of  a hair. 

CAPISTRUM.  (See  Bandage.) 

CARBUNCLE  (from  carbo,  a burning  coal), 
is  divided  into  the  benign  and  malignant  kinds,  or 
into  what  are  termed  by  French  pathologists  anthrax 
and  charbon,  examples  of  which  last  are  afforded, 
in  what  is  sometimes  termed  the  malignant  pustule, 
and  in  the  carbuncle  of  plague,  called  therefore 
pestilential.  Fortunately,  all  cases  met  with  in 
England  correspond  to  the  anthrax  of  Dupuytren  ; 
for  no  opportunities  of  remarking  the  pestilential 
carbuncle  have  occurred  in  England  since  the  de- 
plorable periods  of  1665  and  1666. 

Besides  the  diffuse  forms  of  gangrene  and  spha- 
celus of  the  subcutaneous  cellular  tissue,  there 
is  likewise  “ a circumscribed  form,  which  is  ob- 
served in  funinculus,  carbuncle,  or  anthrax.  The 
great  accumulation  of  blood,  and  the  still  greater 
and  rapid  effusion  of  serosity,  which  takes  place  in 
these  circumscribed  acute  inflammatory  affections, 
produce  a state  of  extreme  induration  of  the  cel- 
lular tissue,  a greater  or  lesser  portion  of  which, 
being  thus  as  if  strangulated,  dies  from  want  of 
nutrition,  becomes  separated  from  the  living  parts, 
and  is  expelled  in  the  form  of  a grey  or  straw- 
coloured  spongy  or  pulpy  mass,  through  an  open- 
ing made  in  the  skin  by  a similar  process,  by 
ulceration,  or  a surgical  operation.”  (See  Cars- 
well's Illustrations  of  the  Elementary  Forms  of  Dis- 
ease, p.  7.) 

Anthrax,  or  common  carbuncle,  resembles  a 
boil  (see  Furunculus),  in  being  attended  with 
gangrene  of  the  subcutaneous  cellular  tissue, 
and,  if  one  high  authority  can  be  credited,  of 
certain  processes  of  that  texture  within  the  skin. 
( Dupuytren , Clin.  Chir.  vol.  iv.  p.  109.)  It  is 
remarkable  for  constituting  a circumscribed  dark 
red,  or  livid  swelling,  accompanied  by  burning 
heat,  stiffness,  and  for  soreness  in  the  part ; and, 
occurring  most  frequently  in  parts  of  the  body, 
where  the  skin  is  thickest,  and  abounds  most  in 
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those  processes  of  cellular  tissue  which  are  de- 
scribed by  Dupuytren  as  extending  between  its 
areolae.  Thus,  the  nape  of  the  neck,  the  back,  the 
spaces  over  the  scapulae,  the  sides  of  the  chest,  and 
the  nates,  are  the  ordinary  situations  of  anthrax. 

Anthrax  differs  from  a boil,  not  only  in  being 
of  more  considerable  size,  but  in  being  usually 
single,  and  bursting  by  several  small  apertures  ; 
whereas  several  boils  frequently  form  together,  or 
occur  in  succession,  and  when  one  of  these  tu- 
mours bursts,  it  does  so  by  a single  opening  in  its 
apex.  The  skin,  which  covers  the  anthrax,  and 
especially  what  lies  over  its  centre,  is  of  a deeper 
and  more  livid  red  colour,  than  what  is  seen  over 
a boil.  The  mortified  cellular  tissue  is  deeper  and 
more  extensive  in  anthrax,  than  a boil,  in  which 
it  forms  only  a central  nucleus,  or  core.  The  sur- 
face of  the  tumour  is  flatter  than  that  of  a boil, 
which  always  rises  in  a conical  shape  above  the 
level  of  the  skin,  while  its  base  does  not  penetrate 
so  deeply  as  that  of  a carbuncle,  which  is  a great 
deal  broader  than  the  more  superficial  part  of  the 
tumour.  It  is  the  nature  of  anthrax  to  produce 
gangrene  and  disorganisation  of  the  subcutaneous 
cellular  tissue,  and  sometimes  a destruction  of  even 
the  subjacent  muscles,  and  deeper  textures,  the 
mass  of  dead  parts  constituting  frequently  a slough 
of  a lightish  colour,  portions  of  which,  mixing  with 
the  discharge,  sometimes  communicate  to  it  an  ap- 
pearance, compared  by  Sir  Astley  Cooper  to  that 
of  flour  and  water.  Sometimes,  however,  the 
matter  is  bloody  and  sanious.  Boils  chiefly  occur 
in  children,  and  young  plethoric  persons ; the 
anthrax  is  mostly  seen  in  subjects  beyond  the 
middle  period  of  life,  whose  constitutions  have 
been  seriously  impaired  by  intemperance,  or  other 
causes. 

The  occurrence  of  anthrax  on  the  limbs  is  un- 
common. Mr.  Hunter,  however,  had  seen  the 
disease  so  situated  : I have  met  with  examples  of 
it  on  the  occiput,  side  of  the  neck,  in  various 
parts  of  the  back,  and  on  the  nates. 

Anthrax,  or  common  carbuncle,  is  essentially 
different  from  the  malignant  pustule,  so  frequent 
in  some  of  the  southern  parts  of  Europe  (see 
Larrey,  Mem.de  Chir.  Milit air e,  t.  i.  p.  104,  &c.), 
in  not  being  contagious.  It  differs  also  from  pes- 
tilential and  malignant  carbuncle  (the  charbon,  of 
French  pathologists),  in  the  same  important  respect. 
(See  Dupuytren,  Clin.  Chir.  t.  iv.  p.  111.)  This 
latter  also  regards  the  malignant  pustule  and  pes- 
tilential carbuncle  as  essentially  gangrenous  dis- 
eases, whereas  simple  anthrax  seems  to  him  to  be 
so  merely  from  strangulation  of  the  processes  of 
cellular  tissue  extending  into  the  structure  of  the 
true  skin.  The  correctness  of  this  statement  seems 
to  be  rather  doubtful ; because  there  can  be  no 
carbuncular  disease,  whether  benign  or  malignant, 
without  a gangrenous  disorganisation  of  the  cellular 
tissue,  and  the  influence  of  constitutional  causes. 
This  is  certain  ; but,  whether  constriction  of  the  in- 
flamed tissues,  as  alleged  by  Dupuytren,  be  the 
principal  cause  of  gangrene,  is  a point  which  is  far 
less  clear.  We  find,  indeed,  that  it  is  the  character 
of  carbuncular  inflammations,  first  to  produce 
sloughing  of  the  cellular  tissue,  even  where  this 
may  not  be  covered  by  any  dense  unyielding  parts, 
though  occasionally  it  afterwards  destroys  all 
textures  down  to  the  vertebrae,  or  scapulae,  them- 
selves. The  gangrene,  I should  say,  is  independent 
of  the  constriction  and  confinement  of  the  textures 
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affected.  The  first  symptoms  are  great  heat  and 
violent  pain  in  some  part  of  the  body,  on  which 
arise  one  or  several  vesications,  attended  with  great 
itching  and  a burning  heat ; below  which  a cir- 
cumscribed, but  very  deep-seated  and  extremely 
hard  tumour  may  be  felt. 

Anthrax,  or  common  carbuncle,  sometimes  ap- 
pears in  persons  affected  with  typhoid  symptoms, 
in  which  case  it  is  attended  with  great  weight  and 
stiffness  of  the  adjacent  parts;  the  patient  is  rest- 
less and  pale,  the  tongue  white,  or  of  a deep  red, 
and  moist ; the  pulse  low,  urine  sometimes  pale, 
sometimes  very  turbid,  with  all  the  other  symp- 
toms, in  an  exaggerated  degree,  which  attend 
typhoid  fevers.  The  patient  often  complains  much 
of  his  head,  either  from  pain  or  giddiness.  Some- 
times, he  is  drowsy  ; at  other  times,  he  cannot  get 
the  least  sleep.  Occasionally,  he  is  delirious.  The 
case  is  also  apt  to  be  attended  with  chilliness  or 
rigors,  and  profuse  perspirations.  The  patient  is 
sometimes  costive,  sometimes  afflicted  with  a pro- 
fusion of  stools  ; he  generally  complains  of  loss  of 
appetite,  nausea,  and  vomiting  ; takes  but  little 
nourishment ; complains  of  difficulty  of  breathing, 
and  is  extremely  low,  with  palpitations  of  the  heart, 
and  sometimes  huntings.  (See  Brownfield1  s Obs. 
vol.  i.  p.  122.) 

The  progress  of  carbuncles  to  the  gangrenous 
state  is  generally  quick.  Their  size  is  various: 
they  have  been  known  to  be  as  large  as  a plate. 
Considerable  local  pain  and  induration  always  at- 
tend the  disease.  The  skin,  indeed,  has  a peculiar 
feel,  like  that  of  brawn.  As  the  complaint  ad- 
vances, several  little  vesicles  arise,  and  under 
these  apertures  generally  form  in  the  tumour, 
through  which  a greenish,  bloody,  fetid,  irritating 
matter  is  discharged.  The  internal  sloughing  is 
often  extensive,  even  when  no  sign  of  mortification 
can  be  outwardly  discovered. 

The  degree  of  peril  may  generally  be  estimated 
by  the  magnitude  and  situation  of  the  tumour,  the 
age  of  the  patient,  and  the  state  of  his  constitution. 
Carbuncles  on  the  head  are  often  fatal. 

With  regard  to  the  local  treatment,  the  principal 
thing  is  to  make  an  early  and  free  incision  into 
the  tumour,  so  as  to  allow  the  sloughs  and  matter 
to  escape.  If  the  carbuncle  be  large,  a crucial 
incision  is  mostly  preferred,  because  the  compact 
mass  of  disorganised  cellular  tissue  will  be  long 
in  getting  completely  out,  unless  the  opening  be 
made  very  free.  The  extremities  of  each  cut 
should  go  two  or  three  lines  beyond  the  boundaries 
of  the  disease.  (See  Dupuytren,  Clin.  Chir.  t.  iv. 

p.  112.) 

As  much  of  the  contents  as  possible  should  at 
once  be  pressed  out,  and  the  part  covered  with  a 
poultice.  Until  the  tumour  is  opened,  no  applica- 
tions are  more  proper  than  an  emollient  poultice  ; but 
after  an  incision  has  been  made,  the  poultice  should 
be  made  rather  stimulating ; like  that  composed  of 
oatmeal  and  port  wine,  the  common  fermenting 
poultice,  or  a linseed  one,  with  which  a proportion 
of  Peruvian  balsam  is  blended.  Fomentations  also 
afford  considerable  relief,  both  before  and  after 
an  opening  has  been  made.  As  the  discharge  is 
exceedingly  fetid,  a fresh  poultice  is  necessary  two 
or  three  times  a day.  Poultices  are  to  be  con- 
tinued, till  all  the  sloughs  have  separated,  and  the 
cavity  becomes  clean,  after  which  the  ulcer  maybe 
dressed  with  i’ed  precipitate  ointment.  Peruvian 
balsam,  or  a solution  of  nitrate  of  silver,  10  grs. 


to  the  ounce  of  water.  Dupuytren,  after  opening 
the  tumour  sometimes  continued  the  poultice,  and, 
in  other  instances,  employed  gently  stimulating 
dressings.  When  the  carbuncle  is  situated  on  the 
posterior  part  of  the  trunk,  the  patient  should  not 
lie  on  his  back  ; for  then  the  skin  would  slough, 
notwithstanding  the  incision.  (See  Dupuytren, 
Clin.  Chir.  t.  iv.  p.  113.) 

The  manner  in  which  the  disease  is  protracted, 
by  not  making  a proper  opening  in  due  time,  can- 
not be  too  strongly  impressed  upon  the  mind  of 
every  practitioner,  and  it  may  justly  be  regarded 
as  a frequent  reason  of  the  fatal  terminations 
of  numerous  cases.  Mr.  Bromfield  long  ago 
forcibly  inculcated  the  necessity  of  making  a timely 
opening  for  the  discharge  of  the  sloughs  ; for,  says 
he,  “in  case  you  rely  on  the  opening  made  by 
nature,  the  thin  matter  only  will  be  discharged,  the 
sloughy  membranes  will  remain,  and  the  orifice 
close  up.”  (See  vol.  i.  p.  128.) 

It  was  formerly  not  an  uncommon  custom  to 
remove  the  most  prominent  portions  of  carbuncles 
with  the  knife,  or  to  destroy  them  with  the  actual 
and  potential  cauteries.  Many  foreign  surgeons 
are  partial  to  the  hot  iron,  the  employment  of 
which  was  sanctioned  by  Pouteau.  (See  his 
CEuvres  Posthumes .)  Even  now  they  sometimes 
touch  the  apex  of  the  swelling  with  muriate  of 
antimony,  or  the  actual  cautery,  especially  when 
the  pain  is  excessively  severe  ; and  the  practice  is 
alleged  to  be  the  most  expeditious  mode  of  relief. 
However,  Dupuytren  makes  a distinction  between 
anthrax  and  malignant  carbuncles,  observing  that 
the  proper  cure  for  the  former  is  an  incision,  but 
for  the  latter,  the  actual  or  potential  cautery. 
In  America,  emollient  poultices  are  continued 
until  vesications  appear,  openings  form,  and  a 
bloody  serum  begins  to  be  discharged  : the  surface 
of  the  tumour  is  then  freely  covered  with  caustic 
vegetable  alkali,  which  of  course  produces  a good 
deal  of  pain,  but  this  soon  subsides,  and  the  severe 
burning  agony,  peculiar  to  the  complaint  is  now 
quite  removed.  It  was  Dr.  Physick  who  first  ex- 
plained the  proper  period  for  the  application  ; 
without  which  knowledge,  Professor  Gibson  says, 
much  mischief  has  resulted  from  ill-timed  incisions, 
and  the  actual  and  potential  cauteries.  ( Institutes 
of  Surgery,  vol.  i.  p.  52.) 

With  respect  to  the  constitutional  treatment,  the 
continental  surgeons,  in  the  beginning  of  the  case, 
before  a slough  has  formed,  usually  prescribe 
gentle  diaphoretic  drinks,  containing  a sufficient 
quantity  of  tartrate  of  antimony  to  open  the  bowels. 
After  this  stage,  they  have  immediate  recourse  to 
tonics  and  cordials.  It  should  always  be  remem- 
bered, that  the  disease  is  for  the  most  part  met  with 
in  bad  constitutions,  and  in  persons  who  are  weak 
and  irritable.  Hence,  bleeding  is  rarely  allow- 
able. Bark,  sulphate  of  quinine,  camphor,  wine, 
opium,  aether,  and  the  regulation  of  the  bowels, 
with  calomel  and  other  means,  are  the  internal  me- 
dicines most  commonly  needed.  The  diluted 
sulphuric  acid  is  highly  proper,  as  well  as  aroma- 
tics and  a nourishing  diet.  As  the  pain  is  severe, 
opium  is  essential.  The  constitutional  treatment 
is  analogous  to  that  of  mortification.  (See  Mor- 
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I once  attended  an  elderly  man  who  had  a car- 
buncle, as  broad  as  a dinner-plate,  over  the  scapulae  : 
he  died  of  phlebitis,  with  abscesses  in  various  organs, 
and  in  two  or  three  of  the  large  joints. 
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Ant.  Tos?,  De  Anthrace  seu  Carbunculo  Tractatus.  4to. 
Venetiis,  157G.  This  tract,  notwithstanding  its  antiquity, 
contains  useful  precepts.  Rromfield’ s Chir.  Cases  and 
Obs.  vol.  i.  Hunter  on  the  Blood,  Inflammation,  &c. 
Richter ’s  Anfansgr.  der  Wundarzn.  b.  i.  Boyer , Traite 
des  Maladies  Chir.  t.  ii.  p.  50,  &c.  Physick’ s Case  of 
Carbuncle,  with  Remarks  on  the  Use  of  Caustic  in  that 
Disease,  in  the  Philadelphia  Journ.  of  the  Med.  and  Phy- 
sical Sciences,  vol.  ii.  p.  172.  W.  Gibson’s  Institutes  and 
Practice  of  Surgery,  vol,  i.  p.  50,  &c.  Philadelphia,  1824. 
Dupuylren,  Clinique  Chir.  t.  iv.  p.  109,  8vo.  Paris,  1834. 
Rob.  Carswell’s  Illustrations  of  the  Elementary  Forms  of 
Disease  ; Fuse,  on  Mortification. 

CARCINOMA  (from  xapjffvoj,  a crab).  See 
Cancer. 

CARIES  (from  jcUpw,  to  abrade).  Caries  is 
a disease  of  the  bones,  supposed  to  be  very  ana- 
logous to  ulceration  of  the  soft  parts ; and  this 
comparison  is  one  of  great  antiquity,  having  been 
made  by  Galen.  However,  by  the  generality  of  the 
ancients,  caries  was  not  discriminated  from  necrosis. 

It  was  from  the  surgeons  of  the  eighteenth 
century,  that  more  correct  opinions  were  derived 
respecting  caries.  Until  that  period,  writers  had 
done  little  more  than  mention  the  complaint  and 
the  methods  of  treating  it.  Some  new  light  was 
thrown  upon  the  subject  by  J.  L.  Petit,  in  his 
remarks  upon  exostosis  and  caries.  (Mai.  des 
Os,  t.  ii.  chap.  xvi.  p.  27.)  But  as  he  only 
spoke  of  the  disorder  as  one  of  the  terminations 
of  exostosis,  he  has  not  entered  far  into  the  con- 
sideration of  it.  The  best  observations  on  caries 
were  first  made  by  Dr.  A.  Monro,  primus.  (Edin. 
Med.  Essays,  vol.  v.  art.  25.)  This  memoir  con- 
tains the  earliest  correct  ideas  of  dry  caries,  or  ne- 
crosis, which  is  rightly  compared  to  mortification  of 
the  soft  parts,  and  named  gangrenous  caries. 

The  bones,  like  other  parts  of  the  body,  are 
composed  of  arteries,  veins,  absorbent  vessels, 
nerves,  and  a cellular  texture ; they  are  endued 
with  vitality j they  are  nourished,  they  grow, 
waste,  are  repaired,  and  undergo  various  muta- 
tions according  to  the  age  of  the  individual ; and 
they  are  subject  to  diseases  analogous  to  those  of 
the  soft  parts.  To  the  phosphate  of  lime,  which 
is  more  or  less  abundantly  distributed  in  their 
texture,  they  owe  all  their  solidity  ; and,  perhaps, 
it  is  to  the  same  inorganic  substance  that  the  dif- 
ference in  their  vital  properties  and  in  their  dis- 
eases, from  those  of  the  rest  of  the  body,  is  to  be 
referred.  In  fact,  this  particular  organisation 
and  inferior  vitality  of  the  bones,  are  generally 
supposed  to  account  for  the  small  number,  pecu- 
liar character,  and  generally  slow  progress  of  their 
diseases.  (Diet,  des  Sciences  Med.  t.  iv.  p.  80.) 

Bones  of  a spongy  texture  are  more  frequently 
attacked  by  caries  than  such  as  are  compact. 
Hence,  the  vertebrae  ; astragalus,  and  other  bones 
of  the  tarsus  ; those  of  the  carpus ; the  sternum  ; 
the  bones  of  the  pelvis,  and  the  heads  of  the  long 
bones,  are  often  affected  ; and  the  bones  of  young 
persons  are  unquestionably  more  frequently  the 
seat  of  caries  than  those  of  old  subjects. 

But  though  the  soft  and  spongy  bones  are  most 
subject  to  caries,  they  sometimes  suffer  a degree 
of  injury  sufficient  to  produce  the  death  of  a por- 
tion of  their  texture.  Thus  in  a case,  where  a 
musket-ball  had  struck  the  head  of  the  tibia,  a 
sequestrum  was  found  in  it,  with  a cloaca  leading 
down  to  it.  (Liston,  in  Edin.  Med.  and  Surg. 
Journ.  No.  lxxviii.  p.  50.)  In  the  fine  plates  of 
Weidmann,  and  the  cases  recorded  by  him,  the  same 
fact,  as  the  effect  of  disease,  was  long  ago  illustrated. 
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According  to  the  observations  of  Mr.  Syme, 
when  caries  occurs  in  the  tables  of  the  skull,  or 
the  cylindrical  bones,  it  is  uniformly  preceded  by 
a morbid  expansion  of  the  compact  structure  into 
a state  resembling  that  which  naturally  belongs 
to  those,  where  the  disease  usually  resides.  He 
notices  that  the  shafts  of  bones,  and  especially 
that  of  the  tibia,  are  frequently  enlarged  and 
thickened,  in  consequence  of  chronic  inflamma- 
tion, and  at  the  same  time  loosened  in  their  tex- 
ture, so  as  to  present  nearly  the  same  appearance 
as  that  of  the  spongy  articulating  extremities. 
“ In  bones  so  altered,  caries  occasionally  occurs, 
or,  I should  rather  say,  a condition  resembling 
caries,  since  it  differs  from  this  disease  in  one 
important  feature,  viz  incorrigibleness.  I have 
hardly  ever  known  this  pseudo-caries  resist  the 
local  application  of  blisters,  and  internal  use  of 
oxymuriate  of  mercury ; and  I have  felt  very 
uncomfortable  in  seeing  extensive  incisions,  rasp- 
ing, trephining,  actual  cauteries,  &c.  employed 
ineffectually  to  cure  complaints  admitting  of  such 
easy  remedy.”  (See  Edin.  Med.  and  Surg.  Journ. 
vol.  xxxi.  p.  257.) 

In  necrosis,  the  bone  is  entirely  deprived  of 
life : in  caries,  the  vital  principle  exists ; but  a 
morbid  action  is  going  on,  whereby  the  texture 
of  the  bone  is  altered,  and  rendered  softer  and 
lighter  than  natural.  But,  though  these  disorders 
are  essentially  different  from  each  other,  they  fre- 
quently occur  together  in  the  same  part,  as  Weid- 
mann, Liston,  and  others  have  correctly  explained. 
In  syphilis,  this  fact  is  often  exemplified,  the  degree 
of  necrosis  predominating  over  that  of  caries. 

In  the  most  common  species  of  caries,  a loose, 
fungous  flesh  grows  out  of  the  interstices,  formed 
on  the  surface  of  the  diseased  bone,  and  bleeds 
from  the  slightest  causes ; while,  in  the  soft  parts, 
a sinus  generally  leads  down  to  the  caries,  and 
emits  a fetid,  dark-coloured  sanies.  These  symp- 
toms, however,  as  well  as  the  tendency  in  the 
accompanying  ulcer  or  sinus  to  produce  large 
fungous  granulations,  are  more  constant  in  cases 
of  necrosis  than  in  those  of  caries,  some  of  which 
may  remain  a considerable  time  unattended  with 
any  outward  sore,  abscess,  or  sinus,  as  is  illus- 
trated in  caries  produced  by  various  diseases  of 
the  joints.  And,  indeed,  particular  forms  of  caries 
(if  they  deserve  that  name)  are  rarely  accom- 
panied with  suppuration  • a fact  to  which  I shall 
again  advert. 

“ The  absorption  of  bone,  like  that  of  soft 
parts  (says  Dr.  Thomson),  may  be  distinguished 
into  interstitial,  progressive,  and  ulcerative.  We 
have  ample  proofs  of  the  interstitial  absorption, 
or  that  which  is  daily,  hourly,  and  unceasingly 
taking  place  from  every  part  of  the  substance 
of  bone,  in  the  deposition  and  removal  of  phos- 
phate of  lime,  that  has  been  tinged  with  madder. 
If  too  much  earth  be  removed,  the  quantity  of 
animal  matter  will  be  relatively  increased,  and  a 
disposition  given  to  softness  of  the  bones  — a state, 
which  exists  in  the  bones  of  children  in  the  disease 
called  the  rickets,  and  in  the  bones  of  older  people, 
in  that  denominated  mollities’ossium,  or  the  rickets 
of  grown  people. 

“ I have  already  had  occasion  to  mention  the 
effects  of  the  progressive  absorption  of  bone,  as 
manifested  in  the  progress  of  aneurisms  and  other 
tumours  of  the  skin  ; but  the  formation  of  pus  is 
by  no  means  a necessary,  constant,  or  even  fre- 
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quent  attendant  on  the  progressive  absorption  in 
bone.  Hydatids  in  the  brains  of  sheep,  tumours 
growing  from  the  pia  or  dura  mater  in  the  human 
body  (see  Dura  Mater),  or  aneurism  seated  over 
the  cranium,  or  within  the  cavity  of  the  chest,  are 
often  the  cause  of  the  whole  substance  of  a bone 
being  removed,  layer  after  layer,  by  progressive 
absorption,  without  the  formation  of  a single  par- 
ticle of  pus.  (See  Aneurism.)  This  state  of 
the  bone  has  often  been  confounded,  but  impro- 
perly, with  that  state  of  the  bone  which  arises 
from  ulcerative  absorption,  the  state  which  is 
properly  denominated  caries,  and  in  which  one 
or  more  solutions  of  continuity  may  be  produced 
upon  the  surface,  or  in  the  substance  of  the  bones. 
The  ulcerations,  occasioned  in  bones  by  the  ve- 
nereal disease,  afford  by  far  the  best  marked  ex- 
amples of  the  effects  and  appearances  of  ulcerative 
absorption,  or  caries  in  bones,”  &c.  (See  Thom- 
son’s Lectures  on  Inflammation,  p.389.) 

The  prominent  feature  both  of  ulceration  and 
caries,  is  loss  of  substance  through  absorption. 
But,  as  Mr.  Mayo  properly  observes,  “ caries  is 
something  more  than  mere  absorption.  When  an 
aneurism  of  the  aorta  presses  against  the  sternum, 
or  the  vertebrae,  the  bones  are  gradually  eaten 
through  ; they  are  partially  absorbed  ; but  they 
are  not  carious.  When,  however,  the  face  is  at- 
tacked with  lupus,  and  the  ulcer,  spreading  in 
depth  and  breadth,  reaches  the  bones,  and  they 
become  excavated  simultaneously  with  the  soft 
parts  in  the  enlarging  ulcer,  the  osseous  tissue  is 
not  only  absorbed,  but  truly  carious.  In  caries, 
absorption  is  preceded  by  a change  in  the  bone, 
which  (with  very  few  and  doubtful  exceptions) 
has  a well  marked  inflammatory  character.  The 
same  condition  exists  during  the  progress  of  the 
absorption.  There  is  further  present  an  imperfect 
restorative  action,  which  is  shown  in  the  more  or 
less  partial  growth  of  unwholesome  granulations 
from  the  ulcerated  surface.  Of  these  changes, 
the  inflamed  condition  of  the  bone  is  the  primary 
and  most  important  ; the  absorption  is  secondary 
and  accidental.  Absorption  may  be  prevented  by 
subduing  the  inflammation  ; or  may,  after  having 
begun,  be  arrested,  and  the  crop  of  unwholesome 
granulations  converted  into  a healthy  restorative 
growth,  if  the  case  is  of  such  a nature  as  to  allow 
of  the  suppression  of  the  inflammatory  or  specific 
action.”  (See  Outlines  of  Human  Pathology, 
p.  36.) 

Caries  has  been  divided  into  several  kinds,  ac- 
cording- to  the  nature  of  its  causes:  1.  Caries 
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from  external  causes;  2.  From  constitutional  dis- 
ease, in  which  cases,  besides  local  remedies,  it  is 
necessary  to  employ  such  medicines  as  are  calcu- 
lated to  obviate  the  particular  affection  of  the  sys- 
tem, whence  the  diseased  state  of  the  bone  has 
originated. 

Mr.  Mayo  enumerates  four  kinds  of  caries  : 
1.  Simple,  When,  in  a person  of  sound  constitu- 
tion, a state  of  unwholesome  and  protracted  in- 
flammation is  set  up  in  a bone,  through  some  ac- 
cidental local  cause.  2.  Syphilitic.  When  a dis- 
position to  a specific  periosteal  inflammation  is 
produced  by  lues.  3.  Strumous.  When  the  scro- 
fulous diathesis  gives  origin  to  caries.  4.  Malig- 
nant. When  the  bones  are  absorbed  in  the  spread 
of  malignant  ulcers.  (See  Outlines  of  Human  Pa- 
thology, p.  36.) 

But  many  circumstances,  in  relation  to  the 


varieties  of  caries,  yet  lie  in  obscurity.  If,  as  a 
modern  writer  remarks,  the  situation  of  the  bones, 
the  nature  of  their  organisation,  and  the  slowness 
of  their  diseases,  would  let  an  attentive  observer 
trace  the  formation,  development,  and  progress  of 
caries,  no  doubt  there  would  be  noticed  a diver- 
sity in  its  symptoms,  corresponding  to  its  different 
species  ; and,  probably,  it  would  be  found,  that  a 
venereal  or  scrofulous  caries  would  vary  in  its  ori- 
gin and  progress,  as  much  from  a caries  arising 
from  a purely  local  cause,  as  a venereal  or  scro- 
fulous ulcer  differs  from  the  kind  of  ulceration 
that  follows  a common  abscess.  ( Diet . des  Sci- 
ences Med.  t.  iv.  p.  84.)  The  worm-eaten  caries, 
as  it  has  been  termed,  which  penetrates  the  'whole 
substance  of  a bone,  and  gives  it  an  appearance  as 
if  it  had  been  bored  in  hundreds  of  places,  is  a 
very  different  affection  from  some  other  forms  of 
the  disease,  whether  superficial,  or  extending  to 
the  deeper  texture  of  the  bone. 

Around  the  carious  part,  there  is  always  a de- 
posit of  new  osseous  matter,  in  the  form  of  tuber- 
cles, extending  to  a considerable  distance,  and 
greatly  increasing  the  thickness  of  the  bone.  The 
new  bone,  on  superficial  inspection,  appears  rough 
and  porous,  the  pores  being  for  the  transmission  of 
blood-vessels. 

Mr.  Syme  regards  the  distinction  of  caries  into 
the  dry,  moist,  worm-eaten,  &c.  only  as  the  result 
of  the  confusion  of  caries  with  other  morbid  states 
of  the  osseous  tissue.  The  dry  is  in  reality  necro- 
sis, as  already  noticed.  A carious  bone,  after 
maceration,  according  to  Mr.  Syme,  looks  as  if  it 
had  been  burned  ; being  harder,  whiter,  and  more 
brittle  than  usual,  and  always  attended  with  more 
or  less  excavation,  so  as  to  expose  the  cellular 
structure.  It  resembles  a piece  of  loaf  sugar,  that 
has  been  partially  dissolved  by  momentary  im- 
mersion in  hot  water.  According  to  Mr.  Mayo, 
syphilitic  caries  begins  with  inflammation  of  the 
periosteum,  and  “ does  not  lead  to  much  enlarge- 
ment of  the  bone.  The  bones  commonly  attacked 
are  those,  which,  lying  near  the  surface,  are  ob- 
noxious to  cold  : the  tibia,  for  instance,  the  ulna, 
the  clavicle,  the  cranial  bones.  The  swelling,  by 
which  syphilitic  caries  first  manifests  itself,  is  called 
a node.  It  is  an  inflammation,  either  confined  to 
the  periosteum,  or  involving  at  most  the  cortex  of 
the  bone.  The  periosteum  becomes  thickened, 
and  is  exquisitely  painful.  If  the  integuments  are 
divided  down  to  the  bone  at  this  period,  a thick, 
viscid,  glary  matter,  like  honey,  is  often  found  in 
the  cells  of  the  periosteum,  &c.  The  surface  of  the 
bone  now  gradually  enlarges,  or  is  thrown  up  in 
particles  of  porous  bone,  either  furrowed  by  longi- 
tudinal grooves,  or  spongy  and  sieve-like,  riddled 
with  innumerable  minute  holes.”  The  outer  table 
of  the  skull  in  venereal  caries,  generally  has  the 
appearance  of  being  worm-eaten.  Mr.  Mayo  adds, 
that,  while  the  caries  is  making  progress,  the  in- 
teguments inflame ; and  matter  forms  below  the 
skin,  which  afterwards  ulcerates.  The  skin  before 
breaking  has  a livid  colour ; and  afterwards  the 
skin  around  the  ulcer  has  the  same  hue.  The 
edges  of  the  sore  are  commonly  a little  raised ; its 
outline  uneven,  and  the  granulations  irregular, 
and  covered  by  a viscid  ash-coloured  secretion. 

A probe  readily  passes  through  the  soft  and  gritty 
texture  of  the  caries.  The  co-existence  of  ulcer- 
ated fauces  and  squamous  eruption,  or  other  dis- 
ease of  the  skin,  generally  leaves  no  doubt  of  the 
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nature  of  the  caries.  Sometimes,  however,  the 
latter  exists  alone.  (See  Mayo's  Outline  of  Human 
Pathology,  p.  40.) 

Mr.  Mayo  is  unacquainted  with  any  essential 
difference  in  the  appearance  of  carious  bones  in 
some  forms  of  scrofula,  and  in  the  parallel  cases  de- 
pendent upon  lues.  “ Less  pain,  less  periosteal  in- 
flammation, and  a smaller  extent  of  surface  attack- 
ed, the  absence  of  other  symptoms,  and  the  general 
physical  appearance  of  the  patient  (he  adds),  afford 
a strong  presumption  of  the  scrofulous  origin  of 
the  disease.”  (Op.  cit.  p.  41.) 

The  instances  of  malignant  caries,  adduced 
by  Mr.  Mayo,  are  those  from  lupus  and  cancer. 
CP-  48.) 

Mr.  Syrne  regards  the  distinction  of  caries  into 
the  dry,  moist,  worm-eaten,  &c.  only  as  the  result 
of  the  confusion  of  caries  with  other  morbid  states 
of  the  osseous  tissue.  The  dry  is  in  reality  necrosis, 
as  already  noticed.  A carious  bone,  after  macer- 
ation, according  to  Mr.  Syrne,  looks  as  if  it  had 
been  burned  ; being  harder,  whiter,  and  more 
brittle  than  usual,  and  always  attended  with  more 
or  less  excavation,  so  as  to  expose  the  cellular 
structure.  It  resembles  a piece  of  loaf  sugar,  that 
has  been  partially  dissolved  by  momentary  immer- 
sion in  hot  water.  (See  Edin.  Med.  and  Surg. 
Journ.  vol.  xxxi.  p.  257.,  and  Syme’s  Principles 
of  Surgery,  p.  171.  ed.  2.  8vo.  Edinb.  1837.) 

Abscesses,  situated  in  the  vicinity  of  bones,  are 
frequently  thought  to  be  the  cause  both  of  necro- 
sis and  caries.  This  was  the  ancient  doctrine,  and 
it  has  found  various  advocates  in  modern  times, 
especially  Mr.  Liston.  (See  E din.  Med.  and  Surg. 
Journ.  vol.  xx.  p.  52.)  Hence,  the  rule  to  open 
such  abscesses  at  an  early  period,  in  order  to  pre- 
vent the  bone  from  being  affected.  If  some  ab- 
scesses, like  those  which  form  over  the  anterior  sur- 
face of  the  tibia  and  mastoid  process  of  the  temporal 
bone,  be  frequently  attended  either  with  caries  or 
necrosis,  the  latter  is  mostly  the  cause,  and  not  the 
effect,  of  the  suppuration.  Pus,  which  is  a bland, 
unctuous,  inodorous  fluid,  never  attacks  the  soft 
parts,  with  which  it  is  in  contact,  until  its  qualities 
are  changed  by  exposure  to  the  air.  When  an 
abscess  forms  in  the  anterior  part  of  the  parietes  of 
the  abdomen,  the  peritoneum  of  that  part,  natural!}' 
a thin  membrane,  instead  of  being  destroyed,  be- 
comes thick,  and  strong  enough  to  resist  the  exten- 
sion of  the  abscess  towards  the  cavity  of  the  abdo- 
men. So  also,  when  an  abscess  is  formed  over  a 
bone,  not  originally  diseased,  or  hurt  by  the  same 
causes  which  produced  the  abscess,  and  not  in- 
jured by  being  kept  exposed,  or  by  astringent 
escharotic  applications,  neither  caries,  nor  necrosis, 
is  likely  to  happen.  On  the  contrary,  the  perios- 
teum, like  the  peritoneum,  becomes  thickened,  and 
granulations  are  formed  over  it.  In  the  opinion  of 
Mr.  Syrne,  caries  cannot,  like  necrosis,  be  induced 
directly  by  the  effect  of  violence.  It  depends,  he 
says,  upon  a peculiar  morbid  action,  which  is  pro- 
bably in  all  cases  preceded  by  inflammation. 
“ Many  people  think,  that  pressure,  such  as  that 
of  an  aneurism,  causes  absorption  of  bone,  and 
gives  rise  to  an  appearance,  which  might  be  mis- 
taken for  caries  by  an  inexperienced,  or  careless 
observer,  but  could  never  for  a moment  impose 
upon  any  one  acquainted  with  the  distinctive  cha- 
racters of  the  disease.  The  surface,  exposed  by 
simple  absorption,  differs  in  no  respect  from  that 
which  would  have  appeared  if  the  excavation  had 
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been  effected  by  violence.  We  do  not  here  per- 
ceive the  hardness,  whiteness,  and  brittleness  of 
caries ; neither  is  there  any  matter  secreted  from 
it ; and  so  soon  as  the  caries  is  removed,  the  dis- 
ease ceases.  The  effect  of  pressure  in  causing  ab- 
sorption without  inducing  caries,  is  well  seen  in 
those  common  cases  of  necrosis,  where  internal 
exfoliation  occurs,  and  the  confined  pus  makes  a 
way  for  its  escape,  since  the  sides  of  these  pass- 
ages, so  produced,  the  cloacae  as  they  are  called, 
are  in  no  respect  carious,  or  unfit  for  healthy 
action.  Deep-seated  collections  of  matter  ought 
to  be  evacuated  early  to  relieve  the  patient  from 
pain,  or  prevent  extension  of  the  fluid,  but  no 
apprehension  need  be  entertained  of  caries  being 
produced  by  its  pressure.”  (Syrne,  vol.  cit. 
p.  258.) 

But,  though  Mr.  Syrne  believes,  that  inflam- 
mation generally,  if  not  always,  precedes  caries,  he 
represents  this  consequence  as  not  invariably  fol- 
lowing inflammation,  or  even  suppuration.  “In 
cases  of  compound  fracture,  amputation,  excision 
of  joints,  &c.,  we  every  day  see  bone  suppurate 
and  granulate  in  the  most  satisfactory  manner.  W e 
observe  the  same  thing  occasionally  in  joints,  which 
become  anchylosed  after  being  the  seat  of  abscess.” 
At  the  same  time,  Mr.  Syme  is  of  opinion,  that 
suppuration  of  bone,  which  either  takes  place 
spontaneously,  or  in  consequence  of  slight  external 
injury,  is  very  frequently  followed  by  caries,  much 
more  so,  than  when  it  results  from  a wound,  which 
does  not  heal  by  the  first  intention. 

Mr.  Syme  has  found  that  caries  seldom  affects 
the  bone  to  a great  depth.  “ Thus,  wre  often  see 
an  articulating  extremity  carious  over  its  whole  ex- 
ternal surface,  and  sound  in  the  centre.  At  other 
times,  we  find  it  hollowed  out  into  a cavity,  the 
surface  of  which  is  carious,  while  the  external  shell 
is  sound.  The  very  limited  extent  of  the  disease 
often  contrasts  remarkably  with  the  extreme  obsti- 
nacy and  severity  of  the  symptoms.  Thus,  there 
is  in  my  possession  a thigh-bone,  which  I took 
from  the  body  of  a woman,  who  had  laboured 
under  caries  of  the  trochanter  major  for  thirteen 
years;  yet  the  whole  disease  may  be  covered  by 
the  point  of  a finger,  and  is  not  thicker  than  a six- 
pence.” (Syme,  in  Edin.  Med.  Journ . vol.  xxxi. 
p.  257.) 

The  venereal  disease  is  sometimes  a cause  of 
caries  ; sometimes  of  necrosis  ; frequently  of  both 
affections  together  ; and,  in  other  instances,  of 
exostosis.  When  it  attacks  the  bones  of  the  nose, 
its  destructive  effects  arise  partly  from  necrosis, 
and  partly  from  caries,  and  the  face  is  sadly  dis- 
figured. The  bones  of  the  palate  are  sometimes 
altered  in  the  same  manner ; but,  on  other  occa- 
sions, the  effect  upon  them  is  chiefly  necrosis. 

In  cases  of  cancer  of  the  breast,  the  sternum  and 
ribs  are  sometimes  found  carious.  I believe,  that, 
in  such  cases,  the  disease  of  the  bones  has  nothin^' 
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in  its  own  nature  entitling  it  to  be  regarded  as 
cancerous.  It  is  a mere  effect  of  the  original  dis- 
order ; and  if  the  carious  bone  could  be  removed 
together  with  every  particle  of  the  disease  of  the 
soft  parts,  a cure  would  probably  follow,  Or, 
supposing  the  carious  bone  were  the  only  portion 
of  the  disease  left,  it  is  conceivable  that  the  case 
might  yet  end  in  a cure.  At  the  same  time  it  is 
proper  to  recollect,  what  has  been  mentioned  in  the 
article  Cancer,  that  Sir  Astley  Cooper  refers  in  his 
Lectures  to  some  bones,  taken  from  cancerous 

Z 


338  CARIES. 


subjects,  where  a scirrhous  substance  has  been  de- 
posited in  their  structure. 

Caries,,  arising  from  syphilis,  most  commonly  af- 
fects the  tibia,  ulna,  clavicle,  cranium,  ossa  nasi, 
ossa  palati,  and  sternum;  and,  I believe,  is  often 
complicated  with  a greater  or  less  degree  of  ne- 
crosis. Scrofulous  caries  of  the  vertebras  is  known 
by  peculiar  symptoms,  among  which  a paralysis  of 
the  interior  extremities,  and  lumber  abscesses,  are 
the  most  remarkable.  Cseteris  paribus,  caries  from 
an  external  or  a local  internal  cause,  is  less  dan- 
gerous than  that,  which  proceeds  from  a constitu- 
tional disease,  particularly  when  the  latter  is  diffi- 
cult of  cure.  Caries  of  the  spongy  part  of  bones  is 
more  difficult  to  cure  than  a similar  affection  of  their 
compact  parts.  Caries  of  the  carpal  and  tarsal  bones 
is  particularly  obstinate.  These  bones  being  in  close 
contact,  the  affection  cannot  easily  be  prevented 
from  spreading  from  one  to  the  other.  If  excision, 
or  extraction  of  them  be  impracticable,  amputation 
is  often  the  only  means  of  cure.  The  same  is  fre- 
quently the  case,  when  the  spongy  heads  of  the  long 
bones,  forming  the  large  joints,  become  carious. 
Even  this  mode  of  relief  is  not  practicable  when 
the  head  of  the  bone  lies  very  deeply,  like  that  of 
the  os  femoris. 

Caries  from  scrofula,  the  most  frequent  case,  is 
more  difficult  of  cure  than  that  from  syphilis  and 
scurvy  ; for  some  efficacious  remedies  against  the 
latter  diseases  are  known,  but  scrofula  cannot  be 
said  to  be  much  within  the  reach  of  medicine.  The 
prognosis  is  less  favourable  in  old  than  young  sub- 
jects ; and  much  depends  on  the  extent  of  the  dis- 
ease, the  patient’s  strength,  and  the  state  of  the  soft 
parts. 

When  caries  arises  from  constitutional  disease, 
internal  remedies  are  of  course  indicated.  Thus 
hydriodate  of  potash,  sarsaparilla,  tonics,  and  su- 
dorific medicines,  have  a tendency  to  cure  (per- 
haps even  more  frequently  than  mercury)  caries 
from  syphilis ; while  vegetable  diet  and  acids  cure 
both  scurvy  and  the  caries  dependent  on  it. 

According  to  writers,  the  indications  in  the 
treatment  of  caries  are,  either  to  produce  a change 
in  the  action  of  the  diseased  portion  of  bone, 
whereby  it  may  regain  a healthy  state,  or  to  de- 
stroy it  altogether. 

In  the  caries  from  constitutional  causes,  the 
first  object  seems  to  be  brought  about  by  the  oper- 
ation of  such  remedies  as  remove  the  original 
disease  ; and,  I should  much  doubt,  whether,  in 
these  cases,  any  very  active  local  treatment  is 
necessary,  or  free  from  objection.  Of  course  this 
remark  is  meant  to  apply  only  to  examples,  in 
which  we  possess  some  medicine  or  plan,  which  is 
known  to  be  a tolerably  sure  remedy  for  the  gene- 
ral disease.  This  is  not  the  case  in  caries  from 
scrofula,  and  here  issues,  blisters,  friction,  with  other 
local  means,  are  unquestionably  advantageous. 
(See  Joints,  and  Vertebra.)  Rut  surgeons  have 
proceeded  further  ; and  not  content  with  issues, 
blisters,  fomentations,  &c.  as  means  for  quicken- 
ing the  action  of  the  diseased  bone,  they  have 
commonly  recommended  applying  directly  to  it 
the  strongest  stimulants,  as  the  tincture  of  aloes  or 
myrrh,  a solution  of  the  argentum  nitratum,  the 
acetic  acid,  or  diluted  muriatic  or  nitric  acid.  The 
actual  and  potential  cauteries,  and  cutting  instru- 
ments, have  also  been  employed. 

On  the  Continent,  and  particularly  in  France, 
the  plan  of  touching  carious  parts  of  bones  with 


the  actual  cautery,  after  bringing  them  fairly  into 
view  by  the  previous  use  of  the  knife,  is  still  pur- 
sued. It  is  thought,  that  the  burning  iron  acts  by 
changing  the  caries  into  a necrosis,  irritating  the 
subjacent  sound  parts,  and  exciting  that  action  of 
the  vessels,  by  which  the  dead  or  diseased  part  of 
the  bones  must  be  thrown  off.  Such  is  the  doc- 
trine inculcated  by  Boyer,  and  such  is  the  practice 
sanctioned  by  other  surgeons  of  the  present  day. 

Mr.  Hey  succeeded  in  cutting  away  a carious 
part  of  the  tibia.  He  began  the  operation  by  dis- 
secting off  the  granulations  of  flesh,  which  had 
arisen  from  the  bone,  and  then  sawed  out,  by 
means  of  a circular-headed  saw,  a wedge  of  the 
tibia,  two  inches  in  length.  The  removal  of  this 
portion,  brought  into  view  a caries  of  the  cancelli, 
almost  as  extensive  as  the  piece  already  removed. 
With  different  trephines,  suited  to  the  breadth  of 
the  caries,  Mr.  Hey  removed  the  diseased  cancelli 
of  the  bone,  quite  through  to  the  opposite  lamella. 
As  the  caries  extended  in  various  directions,  it  was 
not  possible  to  remove  the  whole  of  it  with  a tre- 
phine, without  removing  also  a large  portion  of 
the  sound  part  of  the  bone,  wdiich  Mr.  Hey  wished 
to  avoid.  By  the  assistance,  therefore,  of  a strong' 
sharp-pointed  knife,  he  pursued  the  caries  in  every 
direction  until  every  part  was  taken  away,  which 
had  an  unsound  appearance.  The  wound  was 
simply  dressed  with  dry  lint ; the  whole  surface 
was  speedily  covered  with  good  granulations  ; and 
a complete  cure  was  obtained,  without  any  exfoli- 
ation. 

Mr.  Hey  concludes  this  subject  as  follows  : “I 
have  treated  some  other  cases  of  caries  of  the  tibia 
in  the  same  manner,  and  with  equal  success. 
Where  the  extent  of  the  caries  is  not  so  great 
as  to  prevent  a complete  removal  of  the  morbid 
part,  this  method  is  extremely  useful,  and  far  su- 
perior to  the  use  of  the  potential  or  actual  cautery. 

“ The  trephine  is  not  wanted  where  the  cancelli 
of  the  bone  are  not  affected  with  the  caries. 
The  diseased  parts  of  the  lamella  may  be  removed 
with  gouges  or  small  chisels.  Granulations  of 
flesh  will  then  arise  from  the  sound  parts  of  the 
bone,  and  become  united  with  the  integuments, 
which  ought  to  be  preserved  as  far  as  is  possible.” 
( Pract . Obs.on  Surgery .) 

Air.  Syme  also  regards  excision  as  the  best 
method  of  destroying  carious  bone,  since  (he  says) 
“ more  can  be  done  by  the  gouge  or  cutting- 
pliers,  in  a few  seconds,  than  by  the  actual  cau- 
tery in  as  many  weeks,  or  months  but  he 
strongly  objects  to  the  application  of  the  cautery 
to  the  bone  afer  the  excision  of  the  carious  part. 
Edin.  Med.  Journ.  vol.  xxxi.  p.  260.)  On  this 
point,  every  judicious  surgeon  must,  I think,  agree 
with  him. 

Hr.  Nicol,  surgeon  to  the  Northern  Infirmary 
of  Inverness,  has  published  the  result  of  his  ex- 
perience in  caries ; and  he  finds  that,  when  exci- 
sion is  not  practicable,  the  next  most  effectual  treat- 
ment consists  in  applying  nitrate  of  silver  to  the 
carious  part,  and  exhibiting  the  compound  decoc- 
tion of  sarsaparilla.  (See  Edin.  Med.  and  Surg. 
Journ.  No.  xciv.) 

In  the  treatment  of  caries,  particularly  of  that 
form  of  it  which  accompanies  white  swellings, 
Mr.  Liston  considers  ointments  and  poultices  as 
unlikely  to  be  productive  of  much  good.  In  the 
first  or  inflammatory  stage,  he  praises  topical 
bleeding,  practised  with  moderation,  and  followed 
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by  issues,  sinapisms,  blisters,  or  the  antimonial 
ointment.  However,  he  thinks  the  most  effectual 
remedy  is  the  nioxa.  “ In  all  deep-seated  pains  of 
the  joints  (says  Mr.  Liston)  this  remedy  affords 
the  most  speedy  and  complete  relief,  at  the  ex- 
pense but  of  a trifling  pain,  of  no  long  duration. 
The  pain  does  not  appear  to  be  greater,  than  that 
arising  from  the  formation  of  an  eschar  by  potass, 
or  any  other  of  the  potential  cauteries,  and  lasts 
only  during  the  time  of  the  application,  whilst  the 
violent  pain  does  not  subside,  perhaps,  for  twelve 
hours  after  the  employment  of  the  potass.” 
( Edin . Med.  and  Surg.  Journ.  No.  lxxviii.  p.  54.) 

When  caries  is  fairly  established,  and  the  inte- 
guments have  given  way,  the  same  author  repre- 
sents the  indications  to  be  either  the  immediate 
removal  of  the  diseased  bone,  or  the  employ- 
ment of  means  calculated  to  make  it  be  thrown 
off  by  the  constitution.  “ The  first  indication  (he 
says)  is  to  be  accomplished,  by  the  proper  use  of 
trephines,  perforators,  gouges,  gravers,  scoops, 
saws,  and  forceps  of  different  kinds,  for  dividing 
or  extracting  ; the  second,  by  cauteries,  actual  or 
potential.  In  general,  a combination  of  both  is 
required. 

“ In  caries  of  the'  long  bones,  it  becomes  in 
general  necessary  to  enlarge  the  opening  through 
the  outer  lamella,  by  the  application  of  the  tre- 
phine, and  perhaps  by  the  use  of  a small  saw,  or 
cutting  forceps,  so  as  to  connect  the  different 
perforations,  and  thus  obtain  access  to  the  dis- 
eased cancelli.  The  scoop,  or  graver,  will  answer 
well  for  the  rest  of  the  work.  In  most  instances 
the  actual  cautery  is  next  applied  very  freely,  by 
which  means  the  whole  of  the  diseased  surface 
will  be  thrown  off,  and  healthy  granulations  fill  up 
the  breach.”  (Op.  cit.  p.  56.) 

In  the  Medico-Chirurgical  Trans,  cases  have 
been  recorded  by  Mr.  Dunn  and  Mr.  A.  C.  Hut- 
chison, in  which  several  of  the  tarsal  bones  in  a 
state  of  caries  were  cut  out,  and  the  foot  preserved. 
The  same  practice  seems  to  be  followed  by 
Mr.  Liston,  with  the  addition  of  the  cautery.  He 
observes,  that  when  the  disease  is  seated  in  one 
of  the  tarsal,  or  carpal  bones,  and  entirely  limited 
to  it,  its  simple  removal  will  be  sufficient.  But 
when  one  is  quite  destroyed,  and  the  surfaces  of 
others  with  which  it  is  articulated  are  affected, 
these  surfaces  must  also  be  cut  out,  and  the 
operation  finished  by  the  free  application  of  the 
cautery.  The  principle  which  Mr.  Liston  lays 
down  is,  that  the  cautery  is  indispensable,  ivhen- 
ever  the  cancellated  texture  of  a bone  is  en- 
croached upon.  The  knife  for  such  operations, 
he  says,  should  have  a strong  sharp  point  and 
edge,  with  a thick  back  and  firm  handle.  A 
scoop,  graver,  or  gouge,  and  strong  pliers,  with 
some  pairs  of  cutting  forceps,  will  (with  the 
cauteries  for  such  cases  as  require  them)  complete 
the  apparatus.  The  bone-forceps,  with  the  cut- 
ting edges  in  a line  with  the  handles,  as  used  by 
Mr.  Liston  for  some  years,  are  strongly  commended, 
more  especially  when  the  metacarpal  or  meta- 
tarsal bones  are  to  be  in  part  removed.  In  these 
operations  Mr.  Liston  has  never  found  saws  of 
the  least  use  ; and  in  several  trials  of  the  chain 
saw,  which  he  witnessed,  it  either  broke,  or  got 
so  wedged,  that  great  difficulty  was  experienced 
in  disengaging  it  and  bringing  the  operation  to  a 
conclusion.  lie, does  not  approve  of  the  half- 
headed trephine,  because  the  bone  must  be  de- 
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nuded  much  higher  than  where  the  division  is  to 
be  made,  in  order  to  let  the  centre-pin  be  fixed. 
The  annular  saw,  he  also  disapproves  of,  on  ac- 
count of  the  extensive  division  of  the  integuments, 
which  its  use  requires.  He  does  not  enter  into 
any  particular  reasons  against  Key’s  saws,  which 
have  been  found  so  useful  by  other  practitioners  ; 
and  the  rotation  saw  lately  invented  by  Professor 
Thai,  of  Copenhagen,  is  mentioned,  but  its  merits 
not  examined.  In  short,  whatever  some  surgeons 
would  execute  with  a saw  in  the  operations  under 
consideration,  Mr.  Liston  would  perform  with  his 
bone-forceps,  or  cutting  pliers,  and  other  means. 
The  facts  which  he  has  reported,  show  clearly 
enough,  that  the  forceps  used  by  him,  is  a very 
efficient  instrument ; and  it  is  no  slight  circum- 
stance in  its  favour,  that  Baron  Dupuytren 
strongly  commends  it,  and  has  publicly  used  it. 
(Liston,  in  Edin.  Med.  and  Surg.  Journ. 
No.  lxxviii.)  I have  also  tried  it  in  the  North 
London  Hospital  with  great  advantage. 

(See  J.  L.  Petit,  Traite  des  Mai.  des  Os.  Paris,  1741. 
A.  Monro,  in  Edin.  Med.  Essays,  vol.  5.  Weidmann,  De 
Necrosi  Gssium,  Francof.  1793.  Callisen,  Systema  Chi- 
rurgise  Hodiernre,  vol.  i.  p.  493.  Boyer , Traite  des  Ma- 
ladies Chir.  t.  iii.  p.  453,  et  seq.  Paris,  1814.  Diet,  des 
Sciences  Med.  t.  iv.  p.  78,  &c.  J Wilson , on  the  Struc- 
ture, Physiology,  and  Diseases  of  the  Bones,  &c.  p.  263, 
8vo.  Lond.  1820.  L.  Wissmann,  De  Rite  Cognoscendis 
et  Curandis  Nudatione,  Carie  et  Necrosi  Ossium,  8vo." 
It.  Liston,  Essay  on  Caries,  in  Edin.  Med.  and  Surg. 
Journ.  No.  78.  B.  Bell,  on  Diseases  of  the  Bones,  chap.  2. 
12mo.  Edinb.  1828.  Herbert  Mayo's  Outlines  of  Human 
Pathology,  sect.  vii.  p.  36.  8vo.  Lond.  1835. 

CARTILAGES,  ULCERATION  OF.  See 
Joints. 

C ASTR  ATION.  The  operation  of  removing 
a testicle.  For  an  account  of  the  cases  rendering 
this  measure  necessary,  see  Testicle,  Diseases  of. 
The  manner  of  operating  is  as  follows  The  pa- 
tient being  laid  on  a table  of  convenient  height, 
the  first  incision  should  begin,  as  nearly  as  pos- 
sible,  opposite  to  the  abdominal  ring,  and  be  con- 
tinued at  least  to  the  bottom  of  the  scrotum. 

The  manner  of  beginning  this  incision  is  dif- 
ferently described  by  writers : some  of  them  ad- 
vising that  the  skin  be  held  up  by  an  assistant ; 
others,  that  the  knife  be  used  perpendicularly  in 
this  as  in  other  parts.  The  latter  mode  is  gene- 
rally preferred  by  English  surgeons.  The  length 
of  the  division  is  a more  important  consideration. 
A small  wound  will  indeed  serve  to  lay  bare  the 
spermatic  chord  ; but  it  will  not  permit  the  oper- 
ator to  do  what  is  necessary  afterwards  with  dex- 
terity or  facility;  and  as  the  scrotum  must,  either 
at  first  or  at  last,  be  divided  nearly  to  the  bottom, 
it  had  better  be  done  at  first. 

Dupuytren  recommends  it  to  be  carried  also  a 
little  further,  in  the  direction  backwards.  “ In 
scirrhous  cases  (says  he),  not  only  is  the  testicle 
affected,  but  often  a portion  of  the  spermatic  chord. 
It  is  therefore  for  the  purpose  of  following  up  the 
diseased  parts,  that  the  incision  is  extended  up  to 
the  abdominal  ring.  It  is  carried  down  the  whole 
length  of  the  organ,  in  order  that  this  may  be  re- 
moved entire  from  the  scrotum  ; for,  if  the  opening 
were  only  two  or  three  inches  long,  the  testis  could 
not  be  easily  drawn  out,  and  the  dissection  would 
be  extremely  painful.  The  intention  of  prolong- 
ing the  incision  backwards  is  not  less  obvious  ; if 
this  were  not  attended  to,  the  scrotum  would  re- 
tract, and  form  a sac,  in  which  the  pus  would  accu- 
mulate.” (See  Dupuytren,  Clin.  Chir.  t.  i.  p.  91 .) 
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The  spermatic  chord  is  next  to  be  laid  bare  by 
another  incision.  If  the  external  pudendal  artery  is 
divided,  the  bleeding  from  it  may  be  checked  by 
an  assistant  putting  his  finger  on  it.  The  sper- 
matic chord  having  been  detached  from  its  sur- 
rounding connections,  the  operator,  instead  of  put- 
ting a ligature  round  it,  which  is  an  excessively 
painful  proceeding,  should  first  transfix  it  with 
a tenaculum,  so  as  to  hinder  its  retraction  within 
the  abdominal  ring  ; then  divide  it  just  below  the 
tenaculum  with  the  scalpel ; and  next  tie  the  ar- 
teries of  the  chord  as  separately  as  possible  from  the 
rest  of  it.  This  plan,  which  has  long  been  adopted 
by  the  best  surgeons  in  London,  was  also  preferred 
by  Dupuytren.  (See  Clin.  Chir.  t.  i.  p.  94.) 
Then  the  testicle  is  to  be  dissected  out  from  its 
connection  with  the  scrotum  : the  loose  texture 
of  the  connecting  cellular  substance,  the  previous 
separation  of  the  testicle  from  the  spermatic  chord, 
and  the  help  of  an  assistant  to  hold  up  the  lips 
of  the  wound,  will  enable  the  surgeon  to  do  this 
with  great  facility,  particularly  if  he  takes  hold  of 
the  chord,  and  draws  the  testicle  outward  by  means 
of  it.  As  Dupuytren  directs,  all  the  cellular 
tissue  around  the  testicle  and  chord,  the  tunica 
vaginalis,  and  even  the  cremaster, should  betaken 
away.  Before  the  chord  is  cut,  it  should  be  care- 
fully examined,  lest  the  incision  be  made  so  low, 
as  to  leave  some  of  the  disease  behind.  (See  Du- 
puytren., Clin.  Chir.  t.  i.  p.  92.)  In  dissecting  out 
n.  large  testis,  care  must  be  taken  not  to  wound 
the  urethra,  corpora  cavernosa,  nor  the  testis  of  the 
opposite  side. 

Mr.  S.  Sharp  once  castrated  a man  whose 
testicle  weighed  above  three  pounds ; and  some  of 
the' vessels  were  so  varicose  and  dilated,  as  nearly 
to  equal  the  size  of  the  humeral  artery.  ( Opera- 
tions of  Surgery,  chap,  x.) 

Desault  first  divides  the  chord,  and,  holding  its 
upper  end  between  the  index  finger  and  thumb 
of  his  left  hand,  he  then  takes  up  the  arteries 
with  a pair  of  forceps,  and  they  are  immediately 
tied  by  an  assistant.  (fEuvres  Chir.  par  Bichat, 
t.  ii.)  The  spermatic  artery  will  be  found  in  the 
anterior  part  of  the  chord  ; and  as  soon  as  this 
vessel  has  been  tied,  the  surgeon  is  to  secure 
another,  which  accompanies  the  vas  deferens,  the 
latter  part  being  carefully  excluded  from  the 
ligature.  (See  Sir  A.  Cooper’s  Lectures,  fyc. 
vol.  ii.  p.  161.) 

The  spermatic  artery,  and  any  scrotal  vessels 
which  require  to  be  taken  up,  should  be  tied  with 
fine  silk  ligatures,  as  recommended  by  my  friend 
Air.  Lawrence.  (See  Med.  Chir.  Trans,  vol.  vi. 
p.  197.) 

Pott  used  to  fill  the  cavity  of  the  wound  with 
lint ; but  Desault  and  all  the  modern  surgeons  of 
this  country  bring  the  edges  of  the  wound  together, 
and  endeavour  to  heal  as  much  of  it  as  possible  by 
the  first  intention. 

The  plan  of  dressing,  adopted  by  Air.  Law- 
rence, consists  in  retaining  the  edges  of  the  skin 
together  with  two  or  three  sutures,  and  then 
applying  a narrow  strip  of  simple  dressing.  A 
folded  cloth,  kept  constantly  damp,  is  also  laid 
over  the  wound.  (Med.  Chir.  Trans,  vol.  vi.  loc. 
cit.)  Sir  A.  Cooper  also  employs  two  sutures: 
one,  opposite  the  end  of  the  chord  ; the  other,  at 
the  mid-point  between  the  first  suture  and  the 
termination  of  the  incision.  (Lectures,  fyc,  vol.  ii. 

p.  161.) 


The  main  reasons,  stated  by  M.  Roux,  for  not 
bringing  the  wound  together,  are  that  secondary 
hemorrhage  cannot  be  well  guarded  against,  ex- 
cept by  filling  the  part  with  charpie ; that  the 
redundance  and  looseness  of  the  skin  render  it  dif- 
ficult to  keep  its  edges  in  exact  contact,  without 
removing  a portion  of  it,  and  using  sutures,  which 
are  objectionable  ; and  that  suppuration  cannot 
commonly  be  prevented,  because  there  is  a large 
quantity  of  loose  cellular  substance  in  the  wound, 
which  substance  readily  suppurates.  (Para lie le 
de  la  Chirurgie  Angloise  avec  la  Chirurgie 
Franchise,  fyc.  p.  119,  &c.)  By  applying  cold 
water  and  gentle  compression  to  the  part,  I 
believe,  however,  such  hemorrhage  may  generally 
be  averted,  and  the  union  of  the  wound  materially 
expedited.  As  a judicious  writer  observes  : — “ In 
the  London  hospitals,  complete  union  by  the  first 
intention  is  seldom  or  never  accomplished  : yet, 
by  attempting  it,  the  wound  is  much  diminished, 
and  the  cure  of  it  rarely  delayed  later  than  three 
or  four  weeks  ; whereas  the  wound,  when  stuffed 
with  lint,  is  usually  not  healed  in  less  than  seven 
or  eight  weeks.”  (See  Sketches  of  the  Medical 
Schools  of  Paris,  by  J.  Cross,  p.  144.) 

After  castration,  the  edges  of  the  scrotum 
separate  and  become  inverted,  so  that,  if  brought 
together,  only  the  skin  covering  them  is  in  apposi- 
tion. Lienee,  as  Dupuytren  has  explained,  one 
reason  for  sutures,  with  which  he  imitated  En- 
glish surgeons  in  endeavouring  to  unite  as  much 
of  the  wound  as  he  could.  (See  Clin.  Chir.  t.  i. 
p.  94.) 

Sometimes,  one  or  more  vessels  begin  to 
bleed  soon  after  the  patient  is  in  bed,  although 
they  effused  no  blood  just  after  the  removal  of 
the  testicle.  Keeping  the  dressings  and  scrotum 
continually  wet  with  the  cold  saturnine  lotion 
very  often  suffices  for  the  prevention  and  suppres- 
sion of  such  hemorrhage  : if  not,  the  wound  must 
be  opened  again,  and  the  vessels  tied. 

J.  L.  Petit  made  some  useful  remarks  on  this 
operation.  The  vessels  of  the  scrotum,  says  he, 
are  not  the  only  ones,  which  may  be  the  source 
of  hemorrhage.  Anatomists  know,  that  the  sep- 
tum which  divides  this  part  into  two  cavities,  is 
furnished  with  an  artery,  that  is  not  considerable, 
but  which  becomes  materially  enlarged  in  the 
case  of  a sarcocele  or  other  tumour.  It  is  some- 
times so  considerable,  that  it  causes  a bleeding, 
which  makes  a surgeon,  who  has  had  no  previous  l 
opportunity  of  seeing  the  occurrence,  exceedingly  i 
uneasy.  Such  hemorrhage,  says  Petit,  may  be 
easily  suppressed  with  a ligature ; and  he  assures 
us,  that  he  has  seen  a surgeon  dress  the  patient 
three  times,  without  ever  suspecting  that  the  bleed- 
ing, for  which  the  applications  were  a third  time 
removed,  proceeded  from  this  artery.  (Maladies 
Chir.  t.  ii.  p.  524,  525.) 

The  same  experienced  surgeon  also  acquaints 
us,  that  lie  has  more  than  once  extricated  from 
trouble  persons,  who  knew  not  how  to  stop  the 
bleeding  after  the  operation.  He  has  seen  some 
of  them  take  off  the  dressings  several  times  with- 
out discovering  the  wounded  vessel.  As  they 
imagined,  that  the  only  hemorrhage  which  could 
follow  castration  must  be  from  the  spermatic 
artery,  they  contented  themselves  with  examining 
the  ligature  on  the  chord,  and  increasing  the  com- 
pression, in  order  to  stop  the  bleeding  ; but  find- 
ing their  attempts  fail,  they  were  compelled  to 
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seek  assistance.  On  being  sent  for,  M.  Petit 
found,  that  the  blood  did  not  issue  from  the  chord, 
but  from  a small  artery  under  the  skin,  at  the  in- 
ferior angle  of  the  wound.  He  easily  stopped  the 
hemorrhage,  and  explained,  not  only  that  the  chord 
had  no  share  in  the  accident,  but  that  it  is  gene- 
rally suspected  without  foundation. 

In  general,  after  the  removal  of  a diseased  testis, 
there  is  more  risk  of  bleeding  from  the  vessels  of 
the  scrotum  than  those  of  the  chord.  I have 
never  seen  hemorrhage  from  the  spermatic  artery 
give  trouble  after  the  operation,  but  have  often 
known  surgeons  obliged  to  take  off  the  dressings 
on  account  of  bleeding  in  the  scrotum.  I believe 
the  most  likely  way  of  avoiding  this  disagreeable 
occurrence  is  to  imitate  Mr.  Tyrell,  “ always  to 
allow  the  patient  to  become  warm  in  bed  before 
the  dressing  is  completed ; ” for,  until  this  period, 
it  is  not  known  what  vessels  in  the  scrotum  will 
bleed.  (See  Sir  A.  Cooper’s  Lectures,  Spc.  vol.  ii. 
p.  161.) 

When  the  diseased  testicle  is  exceedingly  large, 
or  a part  of  the  scrotum  is  diseased,  the  surgeon 
should  take  care  to  remove  the  redundant  or 
morbid  portion  of  the  skin,  by  including  the  piece, 
which  he  designs  to  take  away,  within  two  long 
elliptical  incisions,  which  are  to  meet  at  the  upper 
and  lower  parts  of  the  swelling.  In  this  manner, 
as  Mr.  Samuel  Sharp  has  observed,  the  hemor- 
rhage will  be  much  less,  the  operation  greatly 
shortened,  the  sloughing  of  the  distended  skin  pre- 
vented, and  the  recurrence  of  cancerous  disease 
rendered  less  likely.  (See  Treatise  of  the  Oper- 
ations, chap,  x.) 

Mr.  Lawrence  concurs  with  M.  de  la  Faye  in 
thinking  it  best  always  to  remove  a large  piece 
of  the  scrotum  with  the  testicle,  by  which  means 
the  surface  of  the  wound  is  lessened.  (See  Med. 
Chir.  Trans,  vol.  vi.  p.  196.)  Sir  Astley  Cooper 
approves  of  the  practice  when  inflammation  has 
rendered  the  testicle  adherent  to  the  scrotum,  as 
being  preferable  to  a tedious  and  painful  dissec- 
tion for  the  separation  of  the  parts.  (See  Lectures, 
fyc.  vol.  ii.  p.  160.) 

If  the  tumour  be  of  a pyriform  figure,  perfectly 
smooth  and  equal  in  its  surface,  and  free  from 
pain,  notwithstanding  the  degree  of  hardness  may 
be  great,  and  the  surgeon  may,  in  his  own  opi- 
nion, be  clear,  that  the  tumour  is  not  produced  by 
fluid,  but  is  a true  scirrhus,  it  is  an  excellent  rule 
to  make  a small  opening  through  the  scrotum  into 
the  fore  part  of  the  tunica  vaginalis,  previously  to 
the  commencement  of  the  operation,  as  recom- 
mended by  Mr.  Pott,  so  that  if  the  case  be  one 
of  serum  or  blood,  its  nature  may  be  ascertained, 
and  perhaps  the  testicle  saved.  “ My  reason  for 
giving  this  advice  (says  Pott)  is,  that  I was  once 
so  deceived  by  every  apparent  circumstance  of  a 
true,  equal,  indolent  scirrhus,  that  I removed  a 
testicle,  which  proved  upon  examination  to  be  so 
little  diseased,  that,  had  I pierced  it  with  a trocar 
previous  to  the  operation,  I could,  and  certainly 
should,  have  preserved  it.”  J . Cloquet  has  seen 
castration  performed  in  two  instances  of  simple 
hydrocele,  accompanied  with  great  tension,  but 
presenting  no  transparency  nor  manifest  fluctuation. 
( Pathologie  Chir.  p.  45.)  I 

The  best  way  is  to  make  a small  opening  with  a 
lancet  or  knife  ; and  not  to  introduce  a trocar  in 
the  manner  advised  by  Pott,  because  it  would  be 
highly  censurable  to  injure  the  testicle,  and  put  the 


patient  to  unnecessary  pain,  even  though  that 
organ  might  be  found  diseased,  and  to  require  re- 
moval. 

The  agony  of  tying  the  chord  is  immensely  in- 
creased by  including  the  vas  deferens  ; and,  as  no 
good  results  from  so  doing,  the  practice  should  be 
renounced  in  every  part  of  the  world,  as  it  long 
has  been  in  this  metropolis. 

Cases  are  recorded,  in  which  the  inclusion  of 
the  whole  of  the  spermatic  chord  appears  to  have 
occasioned  severe  and  perilous  consequences, 
and  these  in  so  great  a degree,  that  it  was  found 
necessary  to  cut  and  remove  the  ligature.  Some- 
times, says  Petit,  patients  on  whom  castration 
has  been  performed,  suffer  more  or  less  acute 
pain  in  the  kidneys.  The  suffering  often  becomes 
insupportable  and  highly  dangerous,  the  belly 
being  swelled,  tense,  and  painful ; the  patient 
being  affected  with  syncopes,  and  affections  of 
the  heart,  sometimes  with  vomiting,  and  a reten- 
tion of  urine  : lastly,  a universal  inflammation  of 
the  belly,  and  a violent  fever,  accompanied  with 
delirium,  are  occasionally  the  fatal  consequences 
of  this  operation.  Petit  was  required  to  visit  a 
patient,  who  had  been  in  this  deplorable  state  for 
twenty-four  hours,  after  having  suffered  castra- 
tion, and  this  distinguished  surgeon  could  impute 
the  sudden  and  violent  symptoms  to  nothing 
except  the  ligature  on  the  spermatic  chord  ; conse- 
quently, he  advised  the  ligature  to  be  removed. 
The  patient  received  some  slight  relief  from  this 
step;  and,  after  having  been  bled  twice  within  a 
short  space  of  time,  he  found  himself  a great  deal 
better ; but,  as  the  dressings  became  wet  with 
blood,  apprehension  of  bleeding  began  to  be  en- 
tertained. Petit,  therefore,  had  recourse  to  mo- 
derate compression  of  the  chord.  No  hemor- 
rhage ensued  ; the  case  afterwards  went  on  well  ; 
and  the  patient  recovered  sooner  than  was  ex- 
pected. ( [Traite  des  Maladies  Chir.  t.  ii.  p.  527, 
528.) 

In  the  operation  of  removing  a testicle,  one 
caution  seems  particularly  necessai’y,  viz.  if  the 
chord  should  be  at  all  enlarged,  the  surgeon  ought 
carefully  to  examine,  whether  the  augmentation 
of  its  size  may  not  be  owing  to  a portion  of  in- 
testine, or  omentum,  that  is  contained  within 
it.  (Sabatier,  Medicine  Opdratoire,  - 1.  i.  p.  332. 
edit.  1.)  In  one  case  of  extirpation  of  the  tes- 
ticle, “ after  the  operation  was  completed,  and  the 
wound  dressed,  the  patient  being  seized  with  a 
fit  of  coughing,  to  the  astonishment  and  dismay  of 
the  surgeon,  the  dressings  were  forced  off  by  a 
protrusion  of  several  convolutions  of  small  in- 
testines : from  this,  it  was  proved  that  the  pa- 
tient had  had  a hernia ; but,  the  diseased  en- 
largement of  the  testicle  had  acted  as  a truss,  and 
prevented  the  rupture  from  coming  down.”  (See 
Operative  Surgery,  by  Sir  C.  Bell,  vo).  i.  p.  226.  ; 
also  p.  224.) 

Another  circumstance  merits  attention  : when 
there  are  reasons  which  oblige  us  to  divide  the 
chord  high  up,  and  this  part  has  not  been  tied 
before  such  division  is  made,  it  may  be  drawn  up 
by  the  cremaster  within  the  abdominal  ring,  and 
some  difficulty  may  be  experienced  in  securing 
the  spermatic  arteries.  Sir  C.  Bell  saw  this 
happen  twice,  and  the  patients  lost  their  lives 
from  hemorrhage.  Hence,  when  it  is  necessary 
to  cut  through  the  chord  near  the  ring,  it  is  best 
always  to  transfix  it  with  a tenaculum  first,  as  above 
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recommended.  However,  were  the  chord  to  hap- 
pen in  any  instance  to  be  drawn  up  within  the  ring, 
a surgeon  would  be  guilty  of  most  supine  neglect  to 
let  the  patient  die  of  bleeding  ; for,  as  Sir  C.  Bell 
has  remarked,  we  may  follow  the  chord  with  per- 
fect safety,  even  to  the  origin  of  the  cremaster, 
which  pulls  it  up,  if  attention  be  paid  to  the  course 
of  the  chord,  obliquely  upward  and  outward,  within 
the  inguinal  canal.  Mr.  Cline  was  present  at  the 
removal  of  a testicle,  after  which  the  chord 
could  not  be  found ; he  therefore  slit  up  the  in- 
guinal canal,  and  brought  it  into  view  again.  In 
order  to  avoid  this  inconvenience,  Sir  Astley 
Cooper  approves  of  the  practice  of  passing  a 
temporary  ligature  through  the  chord,  as  soon  as 
it  has  been  exposed.  (See  Lectures,  Sc.  vcl.  ii. 
p.  61.)  Either  this  expedient,  or  that  of  the 
tenaculum,  is  unquestionably  prudent. 

A few  years  ago,  the  operation  for  a bubonocele 
was  performed,  and  as  the  testicle  was  found  dis- 
eased, the  surgeon  made  a complete  division  of  the 
spermatic  chord,  tied  the  spermatic  arteries,  and 
then  left  the  testicle  in  its  natural  situation.  After 
a time,  the  absorbents  had  diminished  the  part  to  a 
very  small  inconsiderable  tumour.  (H.  Weinhold, 
in  Journ.  der  Pract.  Heilkunde  von  C.  W.  Huf eland 
und  K.  Iiimly,  1 812,  zehntes  stuck,  p.  1 12.)  This 
case  merits  attention,  because  it  is  the  first  instance, 
I believe,  in  which  such  practice  was  ever  tried. 
Subsequently,  the  following  work  was  published : — 
Nouvelle  Methode  de  trailer  le  Sarcocele,  sans  avoir 
recours  d I' Extirpation  da  Testicule  ; par  C.  Th. 
Maunoir,  8vo.  Geneve,  1820.  The  new  plan 
consists  in  dividing  and  tying  the  spermatic  arteries, 
and  leaving  the  rest  of  the  chord  and  the  testis  un- 
disturbed. Instead  of  this  plan,  another  has  been 
proposed,  which  consists  in  merely  removing  an 
inch  or  two  of  the  vas  deferens  from  the  chord. 
I do  not  find  that  these  methods  have  yet  been 
established. 

When  disease,  not  merely  an  oedematous  swell- 
ing, extends  far  up  the  chord,  Pott  considered  cas- 
tration as  too  late.  In  such  cases  Lisfranc  has 
seen  Dubois  pull  down  the  chord  and  then  divide 
it,  and  Baron  Dupuytren  cut  u p the  inguinal  canal 
to  the  internal  ring;  but  all  the  patients  died. 
(C.  Averil,  Operative  Surgery,  p.  103.  Lond. 
1823.) 

In  one  instance,  I removed  a testis  for  medullary 
disease,  and  observed  in  the  part  of  the  chord 
removed  little  white  bodies,  like  millet  seeds  in  size 
and  shape.  This  led  me  to  apprehend  a relapse, 
but  the  patient  has  continued  well  for  some  years. 
In  the  North  London  Hospital,  I removed  another 
testis,  for  the  same  kind  of  disease  ; but  I fear 
that  the  patient  will  ultimately  die  of  another  me- 
dullary tumour  in  the  abdomen. 

See  Sharp’s  Operations  of  Surgery,  chap.  x.  Pott  on 
the  Hydrocele,  &c.  Sabatier,  De  la  Med.  Oper.  tom.  i. 
Bertrandi,  Traite  des  Oper.  de  Chirurgie,  chap.  xi. 
(Euvres  Chir.  de  Desault,  par  Bichat,  tom.  ii.  p.  449. 
J.arrey,  Mem.  de  Chirurgie  Militaire,  tom.  iii.  p.423,&c. 
John  Pearson  on  Cancerous  Complaints.  J.  L.  Petit, 
Traite  des  Malades  Chir.  tom.  ii.  p.  519,  &c.  Sir  C.  Bell's 
Operative  Surgery,  vol.  i.  Boux,  Parallele  de  la  Chirur- 
gie Angloise  avec  la  Chirurgie  Francoise,  p.  119,  &c. 
Lawrence , in  Med.  Chir.  Trans,  vol.  vi.  p.  196,  197. 
.Sketches  of  the  Medical  Schools  of  Paris,  by  J.  Green 
Crosse,  p.  139,  &c.  Sir  A.  Cooper’s  Lectures  on  the  Prin- 
ciples and  Practice  of  Surgery,  vol.  ii.  p.  159.  8vo.  Lond. 
1825.  Baron  Depuytren,  Lemons  Orales  de  Clinique 
Chir.  t.  iv.‘  p.  109,  &c.  8vo.  Paris,  1834.  A.  L.  M.  Vel- 
peau, Nouveaux  Elem.  de  M<5d.  Operat.  t.  iii.  p.  537.  8vo. 
Laris,  1832.  J . F.  Malgaigne,  Manuel  de  Med.  Operat. 
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CATAPLASMA  ACETI.  Made  by  mixing 
a sufficient  quantity  of  vinegar  with  either  oatmeal, 
linseed  meal,  or  bread  crumb.  When  linseed  is 
employed,  it  is  best  to  add  a little  oatmeal  or  bread 
crumb,  in  order  to  keep  the  poultice  from  becoming 
hard.  The  vinegar  poultice  is  generally  applied  cold, 
and  isprincipally  used  in  cases  of  bruises  and  sprains. 

CATAPLASMA  ACETOSfE.  Sorrel  Poul- 
tice. R Acetosce  lb  j.  To  be  beaten  in  a mortar 
into  a pulp. 

CATAPLASMA  ALUMINIS.  Made  by 
stirring  the  whites  of  two  eggs  with  a bit  of  alum, 
till  they  are  coagulated.  In  cases  of  chronic  and 
purulent  ophthalmy  it  has  been  applied  to  the  eye, 
between  two  bits  of  rag ; and  it  has  been  praised 
as  a good  application  to  chilblains  which  are  not 
broken. 

CATAPLASMA  BYNES.  (Malt.)  R 
Farincc  Bynes,  Spurn  ce  Cerivisiae,  q.  s.  This  is  ap- 
plied to  gangrenous  and  ill-conditioned  extending 
sores.  It  operates  as  a gentle  stimulus,  and  as  a 
corrector  of  fetid  effluvia. 

CATAPLASMA  CARBONIS.  Made  by 
mixing  powdered  charcoal  with  linseed  meal  arid 
warm  water,  and  applied  to  improve  the  condition 
of  several  kinds  of  unhealthy  sores. 

CATAPLASMA  CERIVISIMI.  Made  by 
stirring  some  oatmeal,  or  linseed  meal,  in  strong 
beer  grounds.  It  is  used  in  the  same  cases  as  the 
Cataplasma  Fermenti,  and  Catapiasma  Bynes. 

CATAPLASMA  CONII.  R Her  bee  circuta 
exfoliates  3 i j . Aquae  fontanee  lb  ij.  To  be  boiled 
till  only  a pint  remains,  when  as  much  linseed 
meal  as  necessary  is  to  be  added. 

Hemlock  poultice  is  an  application  for  cancerous, 
scrofulous,  and  other  ill-conditioned  ulcers,  fre- 
quently producing  a great  diminution  of  the  pain 
of  such  diseases,  and  improving  their  appearance. 
Justamond  preferred  the  fresh  herb  bruised.  A 
solution  of  the  extract  is  sometimes  added  to  a 
bread  and  water  poultice. 

C ATAPLASMA  DAUCI.  Some  bruise  the 
carrots  in  a mortar  into  a pulp  ; while  others  first 
boil  them.  Carrot  poultice  is  employed  as  an  ap- 
plication to  ulcerated  cancers,  scrofulous  sores,  and 
various  inveterate  ulcers. 

CATAPLASMA  DIGITALIS.  Made  by 
mixing  linseed  meal  with  a decoction  of  the  leaves 
of  the  plant.  It  is  adapted  to  the  same  cases  as 
the  cicuta  poultice. 

CATAPLASMA  FARINACLUM.  The 
bread  and  milk  poultice,  made  by  putting  some 
slices  of  bread-crumb  in  milk,  and  letting  them 
gently  simmer  over  the  fire  in  a saucepan,  till  they 
are  properly  softened.  The  mass  is  then  to  be 
mixed  and  stirred  about  with  a spoon,  and  spread 
on  linen. 

CATAPLASMA  FERMENTI.  Fermenting 
Poultice.  R Farincc  Tritici,  lb  j.  Cerevisice  Spu- 
rn ce,  Yest  dictee,  lb  ss.  These  are  to  be  mixed  to- 
gether and  exposed  to  a moderate  heat  till  the 
effervescence  begins.  In  cases  of  sloughing,  and 
many  ill-conditioned  ulcers,  this  is  an  application 
of  great  repute. 

CATAPLASMA  LINI.  Linseed  Poultice. 
R Far  hue  Li  ni  lb  ss.  Aq.  Fervent  is  lb  iss.  The 
powder  is  to  be  gradually  sprinkled  into  the  hot 
water,  while  they  are  quickly  blended  together 
with  a spoon. 

This  is  one  of  the  best  and  most  convenient  of 
j all  the  emollient  poultices  for  common  cases,  and 
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it  lias  nearly  superseded  ^hat  of  bread  and  milk, 
which  was  formerly  much  more  frequently  em- 
ployed. 

Mr.  Hunter  speaks  in  the  following  terms,  of 
the  linseed  poultice,  and  its  uses  : — 

“ Poultices  are  commonly  made  too  thin ; by 
which  means  the  least  pressure,  or  their  own 
gravity,  removes  them  from  the  part : they  should 
be  thick  enough  to  support  a certain  form  when 
applied. 

“ They  are  generally  made  of  stale  bread  and 
milk.  This  composition,  in  general,  makes  too 
brittle  an  application  ; it  breaks  easily  into  different 
portions  from  the  least  motion,  and  often  leaves 
some  part  of  the  wound  uncovered,  which  is  frus- 
trating the  first  intention. 

“ The  poultice,  which  makes  the  best  application, 
and  continues  most  nearly  the  same  between  each 
dressing,  is  that  formed  of  the  meal  of  linseed  ; it 
is  made  at  once,  and  when  applied  it  keeps  alwaj^s 
in  one  mass. 

“ The  kind  of  wound  to  which  the  above  appli- 
cation is  best  adapted,  is  one  made  in  a sound 
part,  which  we  intend  shall  heal  by  granulation, 
The  same  application  is  equally  proper  when  parts 
are  deprived  of  life,  and  consequently  will  slough. 
It  is  therefore  the  very  best  dressing  for  a gunshot 
wound,  and  probably  for  most  lacerated  wounds  ; 
for  lint,  applied  to  a part  that  is  to  throw  off  a 
slough , will  often  be  retained  till  that  slough  is  se- 
parated, which  will  be  for  eight,  ten,  or  more  days.” 

CATAPLASMA  MURIATIS  SODHE  R 
Pulveris  Lini,  Micce  Panis,  aa.  partes  cequal.es. 
Aq.  Sodce  Muriatce  q.  s.  This  is  used  for  diminish- 
ing scrofulous  tumours  and  glands.  When  it 
excites  too  much  irritation  in  the  skin,  a linseed 
poultice  may  be  substituted  for  it  until  this  state 
has  subsided. 

CATAPLASMA  PLUMBI  SUBACE- 
TATIS. 

R Liquoris  Plumbi  Subacetatis  drach.  j. 

Aqua)  distillate  lib.  j. 

Micas  panis  q.  s.  — Misce. 

Practitioners,  who  place  much  confidence  in  the 
virtues  of  lead,  externally  applied,  often  use  this 
poultice  either  in  a warm  or  cold  state. 

CATAPLASMA  QUERCUS  MARINE 

This  is  prepared  by  bruising  a quantity  of  the 
marine  plant  commonly  called  sea  tang.  The  poul- 
tice, thus  made,  has  been  occasionly  applied  to 
scrofulous  abscesses,  glandular  swellings,  and  dis- 
eased joints.  I rarely  hear  of  its  being  employed 
at  the  present  day. 

CATARACT.  (From  xctrapacnT-M,  to  con- 
found or  disturb  ; because  the  disease  confounds  or 
destroys  vision.  T\o.vkm  yabit  . Gutta  opaca. 

Stiff usio.  Der  Graue  Staar .)  Is  usually  defined 
to  be  a weakness  or  impediment  of  sight,  produced 
by  opacity  of  the  crystalline  lens,  or  its  capsule. 
Professor  Beer  applies  the  term  to  every  percep- 
tible obstacle  to  vision,  situated  in  the  posterior 
chamber,  between  the  vitreous  humour  and  the 
uvea.  ( Lehre  von  den  Augenkranhheiten,  b.  ii. 
p.  279.  8vo.  Wien,  1817.) 

A cataract  is  also  described  as  a partial  or  gene- 
ral opacity,  of  the  crystalline  lens,  of  its  capsule,  or 
of  the  fluid  of  Morgagni,  with  a corresponding  di- 
minution of  sight.  “ The  most  striking  circum- 
stances observable  in  cataract  (says  Mr.  Lawrence), 
are  an  opaque  body  placed  behind,  or  even  filling 
up  the  pupil,  and  the  impaired  state  of  vision  which 
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is  the  result  of  that  change.  In  both  these  respects 
it  agrees,  in  its  incipient  stage,  with  glaucoma  and 
some  forms  of  amaurosis;  but  as  the  treatment  is 
essentially  different  in  these  several  affections,  it  is 
necessary  to  discriminate  them  accurately.  In 
incipient  cataract,  we  can  do  little  or  nothing  ; we 
must  wait  until  the  opacity  has  become  complete, 
before  we  perform  an  operation  ; but  active  mea- 
sures must  be  resorted  to  in  the  earliest  stage  of 
amaurosis : if  we  should  leave  the  case  to  itself 
under  the  supposition  of  its  being  cataract,  loss  of 
sight  would  be  inevitable  and  irremediable.”  (See 
Lawrence  on  Dis.  of  the  Eye,  p.  397.) 

Hippocrates  and  the  ancient  Greeks  described 
the  cataract  as  a disease  of  the  crystalline  lens, 
under  the  name  of  yXavawfx a ; but  no  sooner  had 
Galen  promulgated  tlpe  doctrine  of  the  lens  being 
the  immediate  organ  of  sight,  than  the  correct 
opinion  of  the  ancient  founder  of  medicine  began  to 
decline,  and,  for  many  ages  afterwards,  had  no  in- 
fluence in  practice.  In  fact,  the  seat  of  the  cataract 
was  entirely  forgotten  till  about  1656,  when  first 
Lasnier,  and,  afterwards  Borel,  Bonetus,  Blegny, 
Geoffroi,  &c.,  revived  the  truth,  which  had  been  so 
long  extinct;  and  they  and  a few  others  believed 
that  the  disease  was  situated  in  the  crystalline  lens. 
The  bulk  of  practitioners,  however,  remained 
ignorant  of  this  fact  even  as  late  as  the  beginning  of 
the  eighteenth  century,  when  the  several  publica- 
tions of  Maitre-Jan,  Brisseau,  St..  Ives,  and  Ileister, 
combined  to  render  the  truth  universally  known. 
In  1708,  M.  Mery,  who  had  hitherto  joined  in  the 
belief,  that  the  cataract  was  not  a disease  of  the 
lens,  communicated  to  the  Academy  of  Sciences,  a 
memoir,  in  which  he  acknowledges  the  correct- 
ness of  the  statement  made  by  Brisseau  and  Maitre- 
Jan,  that  vision  can  take  place  without  the  assist- 
ance of  the  crystalline  lens ; and  he  recommended 
a clergyman  who  had  a cataract  to  have  the  lens 
extracted,  which  was  successfully  done  by  M.  Petit. 

A cataract,  even  in  its  highest  degree,  does  not 
always  produce  complete  blindness.  For  the  mos 
part,  its  formation  takes  place  slowly;  the  cases 
in  which  it  originates  quickly  being  but  few,  and 
those,  in  which  it  is  suddenly  produced  in  a com- 
plete form,  still  more  unusual. 

When  a cataract  is  slowly  formed  : 1 . All  ob- 

jects, especially  white  ones,  seem  to  the  patient  to 
be  covered  by  a thin  smutty  or  dusty  cloud,  which 
is  generally  perceived  before  any  opacity  is  visible 
in  the  pupil.  2.  The  decline  of  vision  bears  an 
exact  proportion  to  the  increasing  opacity  distin- 
guishable behind  the  pupil.  3.  In  most  cases,  the 
opacity  is  first  discerned  behind  the  pupil,  most 
plainly  also  at  the  central  point ; the  instances  in 
which  it  first  presents  itself  at  the  edge  of  the  pupil 
being  less  frequent.  4.  In  eyes  with  a light- 
coloured  iris,  the  greater  progress  a cataract  makes, 
the  more  clearly  can  one  perceive  at  the  edge  of 
the  pupil  a blackish  ring,  which  partly  arises  from 
the  shadow  of  the  iris  falling  on  the  cataract,  but 
chiefly  from  the  dark -coloured  pupillary  edge  of 
the  iris,  which,  in  a clear  pupil,  cannot  be  seen, 
but  now  that  a greyish  surface  lies  behind  it,  is 
rendered  very  manifest.  (See  Beer’s  Lehre,  fyc. 
vol.ii.  p.28L)  This  blackish  ring  is  perfectly  evident 
in  cases  of  soft  cataracts,  and  arises  from  the  back  of 
the  pupillary  edge  of  the  iris  being  pushed  forward 
by  the  size  of  the  lens.  But  if  the  dilatation  be  in- 
creased to  its  full  extent  by  the  application  of  the 
extract  of  belladonna,  an  internal  blacker  circle 
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will  be  seen  to  surround  the  turbid  part  behind  the 
iris,  and  the  patient  sees  better  for  n short  time. 

( Guthrie’s  Operative  Surgery  of  the  Bye,  p.  197.) 
The  account  given  of  this  black  circle  by  Mr.  Mid- 
dlemore differs  from  that  of  the  latter  writer  : — 

“ When  the  cataract  is  of  a light  colour  (says  he) 
and  is  not  in  immediate  contact  with  the  iris,  a 
black  ring  may  be  seen  upon  its  surface,  which  will 
vary  in  breadth  according  to  the  distance  at  which 
the  anterior  capsule  may  be  placed  from  the  iris, 
and  in  intensity  and  distinctness,  in  proportion  to 
the  intensity  of  the  colour  of  the  cataract.  This 
black  ring  is  merely  a shadow  from  the  neural 
aspect  of  the  iris  (the  uvea),  thrown  upon  the 
light-coloured  surface  which  is  situated  near  to 
it,  and  is  always  less  in  the  diameter  of  its  inner 
circle  than  the  pupil.  It.  is,  of  course,  much 
broader,  and  more  distinctly  seen  in  hard  than 
in  s oft  cataract,  presuming  the  colour  of  both 
to  be  the  same,  and  is  not  noticed  at  all,  when, 
from  the  peculiar  softness  of  the  opaque  lens,  it  is 
in  close  contact  with  the  iris.  It  is  scarcely  to  be 
observed  when  the  cataract  is  of  an  unusually  deep 
or  dark  brown  colour.”  (See  Middlemore  on  Dis. 
of  the  Eye,  v ol.  ii.  p.  77.)  5.  As  a cataract  gene- 
rally begins  at  the  central  point  behind  the  pupil, 
such  objects  as  are  placed  directly  in  front  of  the 
eye,  are  most  difficultly  seen,  even  in  the  early 
stage  of  the  disease ; but  those  which  are  laterally 
placed,  especially  when  the  light  is  not  too  strong, 
and  of  course  the  pupil  a good  deal  dilated,  can 
yet  be  seen  tolerably  well.  6.  Hence,  when  the 
opacity,  at  the  central  point  behind  the  pupil,  is 
at  all  considerable,  the  patient  is  completely  blind 
in  a strong  light,  while,  on  the  contrary,  in  a mo- 
derately dark  room,  a degree  of  vision  is  yet 
enjoyed.  When  the  opacity  is  not  far  advanced, 
the  eyesight  may  be  improved  for  a short  time,  by 
the  patient’s  turning  his  back  to  the  light.  Bella- 
donna, bv  increasing  the  size  of  the  pupil,  is  of 
service,  and  by  means  of  it,  “ the  patient  may  be 
conducted,  with  comparative  comfort,  through  that 
stage  of  the  disease  which  intervenes  between  a 
moderate  defect  of  vision  and  the  period  of  the  oper- 
ation. I know  (continues  Mr.  Middlemore)  that 
some  surgeons  object  to  its  continued  use;  they 
say,  that  its  prolonged  employment  induces  a torpid 
state  of  the  retina,  the  susceptibility  of  which  be- 
comes permanently  diminished  under  its  influence ; 
but,  although  it  has  been  used  under  my  observ- 
ation in  these  and  other  cases  very  extensively, 
and  for  a long  period,  I do  not  remember  to  have 
witnessed  a single  instance,  tending  in  the  slightest 
degree  to  confirm  this  opinion.”  (See  Middlemore 
on  Dis.  of  the  Eye,  vol.  ii.  p.  77.)  7.  Persons  with 
incipient  cataracts  derive  palliative  aid  from  the  use 
of  convex  glasses,  because  objects  are  magnified 
by  them  ; but  they  only  answer  while  the  opacity 
is  inconsiderable.  8.  To  such  patients  the  flame  of 
a candle  seems  to  be  enveloped  in  a whitish  misty 
halo,  which  always  becomes  broader,  the  further  the 
patient  is  from  the  light.  “A  candle  or  street 
lamp  seems  expanded  into  a large  globe  of  weaker 
light ; it  looks,  to  use  the  phrase  of  a countryman  at 
the  Glasgow  Eye  Infirmary,  as  if  ev,ery  lamp  was 
as  big  as  a corn-sieve.”  (See  Mackenzie  on  Dis. 
of  the  Eye,  p.  673.)  When  the  cataract  is  far  ad- 
vanced, the  flame  of  the  candle  cannot  be  seen, 
and  the  patient  can  only  indicate  the  place  near 
which  the  light  is,  or  say  whether  it  is  close,  or  at 
a distance.  9.  A cataract  which  forms  slowly, 
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produces,  in  the  course  of  its  progress,  no  change  in 
the  mobility  of  the  iris  ; and  if  this  effect  sometimes 
takes  place  when  the  disease  is  completely  de- 
veloped, the  nature  of  the  case  is  now  so  manifest, 
that  no  surgeon  is  in  any  danger  of  mistaking  the 
complaint  for  amaurosis. 

The  characteristic  appearances  of  amaurosis  are 
entirely  different.  1.  The  opacity,  perceptible 
behind  the  pupil,  is  at  a considerable  distance  from 
this  opening,  as  may  be  best  seen  when  the  eye  is 
viewed  sideways.  2.  The  opacity  is  somewhat 
concave.  3.  Its  colour  inclines  rather  to  a green- 
ish or  reddish  cast,  than  to  grey,  or  a milk  and 
water  colour,  which  last,  according  to  Dr.  Macken- 
zie, incipient  cataract  always  exhibits.  (Op.  cit. 
p.  674.)  4.  The  decline  of  the  eyesight  is  not  at 

all  in  a ratio  to  the  degree  of  opacity,  for  the  pa- 
tient may  be  almost  blind,  though  there  may  be 
only  a slight  greenish  discolouration  of  the  pupil, 
very  inadequate  to  account  for  the  injury  of  vision. 
5.  The  pupil  is  more  or  less  dilated  ; the  iris  slug- 
gish or  motionless,  its  pupillary  edge  not  exactly 
circular,  sometimes  angular.  6.  Even  the  cornea 
itself,  is  not  quite  so  clear  and  transparent  as  in  the 
natural  state.  7.  The  temporary  increase  or  di- 
minution of  blindness,  so  common  in  patients  with 
incomplete  amaurosis,  never  depends,  as  in  those 
with  cataracts,  upon  the  degree  of  dilatation  of 
the  pupil,  but  upon  causes,  which  tend  either  to 
depress,  or  excite  the  system,  or  upon  the  degree  of 
light.  In  general,  where  vision  begins  to  fail  from 
diminished  sensibility  of  tire  retina,  the  patient 
courts  a strong  light,  and  when  he  attempts  to 
read  by  candle-light,  he  brings  the  book  as  close 
as  he  can  to  the  candle.  His  period  of  most  dis- 
tinct vision  is  noonday,  when  objects  are  most 
brilliantly  illuminated  by  the  sun.  This  is  the  very 
time  when  the  cataract  patient  sees  worst.  ( See 
Mackenzie  on  Dis.  of  the  Eye,  p.  673.)  8.  The 

halo,  which  amaurotic  patients  perceive  around 
the  flame  of  a candle  is  not  like  a whitish  cloud, 
but  has  all  the  hues  of  the  rainbow  : indeed,  the 
flame  itself  presents  these  colours,  and  when  the 
patient  goes  to  some  distance  from  it,  it  generally 
seems  split,  or  the  rays  are  scattered  like  those  of 
a star.  9.  At  no  period  of  the  complaint  are  spec- 
tacles of  any  service,  in  enabling  the  patient  to  see 
better.  In  general,  objects  situated  to  one  side, 
cannot  be  seen  more  plainly,  than  those  which  are 
directly  in  front  of  the  eye.  (See  Beer’s  Lehre 
von  den  Augenkr.  b.  ii.  pp.  281 — 284.)  To1’ this 

statement,  however,  there  are  exceptions  ; for,  in 
some  instances,  where  the  sensibility  of  the  retina 
is  beginning  to  diminish,  or  even  where  amau- 
rosis is  advanced,  the  patients  see  objects  placed 
to  one  side,  better  than  such  as  are  directly  before 
the  eye.  (See  Mackenzie  on  Dis.  of  the  Eye, 
p.  673.  ; Hey,  in  Med.  Obs.  and  Inq.  vol.  v.  p.  27. 
8vo.  Lond.  1776.)  10.  The  sight  is  not  tempo- 

rarily improved  by  the  application  of  belladonna. 
(See  Guthrie's  Operative  Surgery  of  the  Eye, 

p.  212.) 

For  the  difference  between  cataract  and  glau- 
coma, see  Glaucoma. 

In  doubtful  cases,  the  nature  of  the  affection  is 
sometimes  elucidated  by  its  history.  Cataract 
forms  without  any  uneasiness  in  the  eye  or  head, 
or  any  disturbance  of  the  health.  Glaucoma  and 
amaurosis  are  often  preceded  and  accompanied  by 
various  uneasy  sensations,  and  functional  disorder. 
(Sec  Lawrence  on  Dis.  of  the  Eye,  p.  399.) 
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A positive  opinion  on  the  existence  of  cataract 
should  never  be  given,  without  dilating  the  pupil 
with  belladonna,  so  as  to  bring  the  whole  field  of 
disease  into  view.  “ It  is  important  also  to  ob- 
serve the  degree  of  celerity  with  which  the  pupil 
yields  to  the  influence  of  belladonna.  If  the  retina 
is  sound,  in  half  an  hour  the  pupil  is  generally 
widely  dilated  ; in  an  amaurotic  eye,  there  is  often 
very  little  dilatation,  at  the  end  of  twenty-four 
hours.”  (See  Mackenzie  on  Dis.  of  the  Eye , 
p.  677.)  The  extract  of  belladonna,  dissolved  in 
water  to  the  consistence  of  cream,  may  be  rubbed 
on  the  forehead  and  eyebrow  ; or  a little  more 
diluted,  may  be  dropped  into  the  eye.  Under  its 
influence  (says  another  writer),  the  pupil  becomes 
fully  dilated,  “ in  the  course  of  an  hour  or  two  ; or 
if  otherwise,  the  application  may  be  repeated  once 
or  twice  in  the  day,  for  further  examination  on  the 
subsequent  morning.  The  pupil  will  now  be  either 
fully  dilated,  or  the  points  of  its  adherence  will  be 
clearly  demonstrated,  by  their  remaining  fixed, 
whilst  the  rest  of  the  pupil  yields,  the  salient  points 
being  thereby  exposed  • or  the  pupil  will  remain 
permanently  fixed,  showing  the  attachment  of  the 
whole  internal  surface  to  the  capsule  of  the  lens  ; 
or  it  will  remain  immovable,  whilst  the  distance 
between  it  and  the  opacity  can  be  distinctly  per- 
ceived to  be  as  great,  or  even  greater,  than  na- 
tural ; the  iris  inclining  backwards,  under  which 
circumstances  it  will  in  general  be  tremulous. 
These  parts,  as  well  as  the  surface  of  the  lens, 
should  now  be  examined  with  a magnifying  glass.” 
(See  Guthrie  on  Extraction  of  the  Cataract,  p.  3.) 
In  speaking  of  the  advantages  of  dilating  the 
pupil  with  belladonna,  stramonium,  or  hyosciamus, 
another  modern  writer  remarks : — “This  will  en- 
able us  to  detect  the  characters  of  the  opaque  lens, 
as  regards  its  colour,  its  consistence,  and  the  seat 
and  extent  of  the  opacity  much  better  than  where 
we  have  not  this  advantage ; and  it  will  also  assist 
us  in  ascertaining  the  true  state  of  the  retina  ; and, 
as  regards  the  iris,  whether  or  not  it  has  acquired 
any  morbid  adhesions,  and,  if  any,  their  nature, 
their  seat,  and  extent,  and  also  (what  is  of  great 
moment)  how  far  the  pupil  retains  the  capacity  of 
being  dilated  by  artificial  means.  (See  Middle- 
more  on  Dis.  of  the  Eye,  vol.  ii.  p.  73.) 

The  obstacle  to  vision,  situated  in  the  posterior 
chamber,  between  the  vitreous  humour  and  the 
uvea,  and  making  what  is  termed  a cataract,  may 
be  either  within  the  limit  of  the  capsule  of  the  lens, 
or  between  the  anterior  layer  of  that  capsule  and 
the  uvea.  The  first  case  is  the  genuine;  the  se- 
cond, the  spurious,  cataract. 

A genuine  cataract,  when  a primary  disease,  and 
unattended  from  the  first  with  other  morbid  effects 
in  the  eye,  is  mostly  a single  independent  affection ; 
on  the  contrary,  as  the  spurious  cataract  is  gene- 
rally the  consequence  of  internal  ophthalmy,  it  is 
generally  combined  with  a partial  opacity  of  the 
anterior  layer  of  the  capsule,  and,  of  course,  with 
a genuine  cataract. 

'The  first  variety  of  genuine  cataract  noticed  by 
Beer,  is  the  lenticular  ; it  always  begins  in  the  cen- 
tre or  nucleus  of  the  lens,  mostly  presenting  a dull 
yellowish  grey  colour,  which  is  somewhat  deeper 
at  the  centre,  than  at  the  'margin  of  the  pupil  • a 
character  retained  even  when  the  disease  is  in  its 
most  complete  stage.  If  the  lenticular  cataract  is 
hard  or  firm,  “ the  opacity  has  a greyish  appear- 
ance, with  more  or  less  of  the  yellowish  brown,  or 
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amber  tint  towards  the  centre.  In  the  firm  and 
darker-coloured  portion,  it  resembles  wax  slightly 
softened  by  heat ; the  circumference  is  lighter- 
coloured  and  softer,  being  about  the  consistence 
of  soft  jelly.  The  more  we  see  of  the  amber 
colour,  and  the  deeper  the  tint,  the  harder  is  the 
cataract ; the  greyer  its  appearance,  the  softer  is 
the  consistence.”  The  central  portion  is  firmer  than 
the  rest.  In  a few  instances,  the  lens  has  been  of 
a dark  brown,  or  mahogany  colour,  and  hard 
throughout.  An  ordinary  firm  cataract  presents 
the  consistence  of  wax.  The  firm  cataract,  with 
the  amber  tint  in  the  middle,  gradually  shaded  off 
into  grey,  is  the  ordinary  form  of  the  complaint  in 
advancing  age.  ( Lawrence , Op.  cit.  p.  399.)  It 
always  forms  slowly  ; and  except  when  the  iris  is 
too  dark- coloured,  it  is  more  or  less  attended  with 
a blackish  ring  at  the  edge  of  the  pupil,  which  ring 
becomes  plainer  as  the  disease  advances.  It  never 
causes  any  alteration  in  the  expansion  or  contrac- 
tion of  the  iris  ; nor  does  it  even  in  its  highest  de- 
gree deprive  the  patient  of  all  power  of  vision,  who 
in  shady  places,  or  when  the  pupil  is  artificially 
dilated  with  hyosciamus  or  belladonna,  is  often 
capable  of  distinguishing  pretty  well  many  objects, 
which  are  placed  laterally  with  respect  to  the  eye. 
A lenticular  cataract  is  usually  at  some  distance 
from  the  uvea,  so  that  the  extent  of  the  posterior 
chamber  is  manifest,  while  the  opacity  presents 
more  or  loss  of  a convex  appearance,  and  never 
that  of  very  white  cloudy  specks.  Frequently  the 
lenticular  cataract  is  unattended  with  any  change 
in  the  capsule,  or  the  liquor  of  Morgagni.  In  most 
cases  of  senile  cataract,  not  preceded  by  inflam- 
mation, the  capsule  is  said  to  remain  transparent. 
( Travers’s  Synopsis  of  the  Diseases  of  the  Eye,  p.  207. 
8vo.  Lond.  1820.) 

The  second  species  of  genuine  cataract,  noticed 
by  Beer,  is  the  capsular.  The  disease  seldom 
commences  in  the  centre  of  the  pupil,  and  usually 
arises  at  its  margin  in  the  form  of  distinct,  white, 
shining  points,  streaks,  or  specks ; its  colour, 
therefore,  is  always  very  light,  and  never  altoge- 
ther uniform,  even  when  the  disease  is  completely 
formed.  The  dotted  or  mottled  appearance  of 
this  cataract,  is  also  particularly  noticed  by  Mr. 
Travers.  ( Synopsis  of  the  Diseases  of  the  Eye, 
p.  207.)  The  blackish  ring,  which,  when  the  iris 
is  light-coloured,  is  even  more  evident  in  this  than 
the  lenticular  cataract,  is  here  not  owing  to  the 
shadow  of  the  iris,  but  to  its  dark  border  • for  this 
cataract  is  too  near  the  iris  for  any  shadow  to  be 
formed.  This  observation,  however,  is  somewhat 
at  variance  with  what  Mr.  Travers  has  remarked  ; 
for  when  a transparent  circumference  can  be  seen 
on  dilating  the  pupil  with  belladonna,  he  has  never 
found  the  capsule  opaque ; and  he  believes,  that 
the  black  rim  may  be  considered  as  the  diagnostic 
mark  of  the  transparency  of  the  capsule.  But, 
when  the  opacity  of  the  lens  is  diffused,  this  sign  is 
of  course  absent.  (Med.  Chir.  Trans,  vol.  iv. 
p.  288.)  The  disease  has  some  effect  on  the  mo- 
tions of  the  iris,  at  least  their  quickness.  A capsu- 
lar cataract  never  remains  long  the  only  affection 
but  is  followed  by  disease  of  the  lens  itself ; a fact 
says  Beer,  which  cannot  surprise  us,  when  we 
consider,  that  it  is  through  the  medium  of  the  cap- 
sule, that  the  particles  of  the  lens  are  incessantly 
undergoing  the  changes  of  removal  and  reproduc- 
tion. 

'Hie  capsular  cataract  is  subdivided  by  Beer 
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into  the  anterior ; the  posterior;  and  the  capsular 
cataract,  in  which  botli  the  front  and  back  portions 
of  the  capsule  are  opaque. 

The  anterior  capsular  cataract,  which  is  not  at 
all  unfrequent,  does  not  continue  long  in  this  form 
after  it  has  attained  a high  degree  ; but,  according 
to  Beer,  becomes  combined  with  an  opacity,  and, 
according  to  Mr.  Travers,  with  a slow  absorption 
of  the  lens  itself.  ( Synopsis , Spc.  p.  207.)  “ When 
the  capsule  is  completely  opaque  (says  Mr.  Tra- 
vers), we  can  hardly  judge  of  the  texture  of  the 
lens.”  But,  in  such  examples,  “ the  lens  is  com- 
monly diminished  in  bulk  ; it  undergoes  a waste 
after  the  opacity  of  the  capsule,  so  as  in  process 
of  time  to  become  a membranous  cataract.  This 
I conceive  to  be  owing  to  the  obliteration  of  the 
vessels  of  the  capsule,  from  which  those  of  the  lens 
are  derived.  When  the  capsular  opacity  is  con- 
genital, it  is  either  purely  capsular,  or  only  a very 
small  piece  of  lens  remains.  When  the  capsule 
turns  opaque  from  'injury,  the  lens  is  soon  greatly 
reduced  in  bulk,  as  appears  from  the  falling  in  or 
concavity  of  the  iris,  which  loses  its  support,  and  is 
demonstrated  in  the  operation.  This  observation 
renders  the  operation  with  the  needle  appropriate 
to  the  cataract,  in  which  the  capsule  is  opaque,  in 
cases  which  are  not  very  recent.”  (Med,  Chir. 
Trans,  vol.  iv.  p.  286.)  In  the  anterior  capsular 
cataract,  according  to  Mr.  Guthrie,  the  lens  does 
not  generally  undergo  any  diminution,  but,  for 
the  most  part,  an  enlargement,  in  consequence  of 
becoming  opaque  and  soft.  But  he  admits,  that 
the  reverse  is  frequently  the  case  in  infants,  only  a 
small  portion  of  the  lens  being  left,  and  the  rest  of 
the  contents  of  the  capsule  fluid.  (See  Operative 
Surgery  of  the  Eye,  p.  233.)  The  anterior  cap- 
sular cataract  may  be  known  by  its  light  grey,  and 
in  some  places,  completely  chalk- white  colour,  in- 
tersected by  shining  mother-of-pearl  like  streaks 
and  spots.  As  the  capsule  is  at  the  same  time 
thicker  than  natural,  the  posterior  chamber  is 
lessened,  and  the  cataract  is  not  unfrequently  close 
to  the  uvea,  especially  when  the  lens  has  also  com- 
pletely lost  its  transparency.  In  this  stage,  the 
movements  of  the  iris  are  likewise  rendered  less 
quick,  and  the  shadow  at  the  margin  of  the  pupil 
is  entirely  absent.  Hence,  vision  is  not  only  hurt, 
but  quite  impeded,  in  regard  to  any  correct  sen- 
sation of  light,  whether  the  patient  be  in  a light, 
or  shady  situation  ; and  frequently  a faint  light  is 
completely  invisible  to  him. 

The  posterior  capsular  cataract  belongs  to  the 
rarer  forms  of  the  disease  of  the  eye ; but,  says 
Beer,  when  it  happens,  the  lens  always  participates 
in  the  opacity  much  more  quickly,  than  occurs  in  the 
anterior  capsular  cataract.  Hence,  the  disease  can 
never  be  observed  up  to  its  perfect  development. 
Respecting  the  state  of  the  lens,  some  difference 
prevails  between  the  statement  of  Beer  and  that  of 
Mr.  Travers : the  latter  gentleman  informs  us,  that 
where  the  opacity  of  the  posterior  capsule  is  met 
with,  which  he  agrees  with  Beer  in  considering  as 
very  rare,  the  lens  and.  anterior  capsule  are  usually 
transparent ; “ and  when  this  is  not  the  case,  arid 
the  cataract  escapes  with  a posterior  fold  of  opaque 
capsule,  it  is  always  accompanied  with  a consider- 
able discharge  of  vitreous  humour.”  (Synopsis  of 
the  Diseases  of  the  Eye,  p.  209.)  And, ^in  speak- 
ing of  the  opacity  of  the  posterior  capsule,  in  ano- 
ther work,  he  informs  us,  that  he  has  not  observed, 
that,  in  this  case,  the  lens  undergoes  any  diminu- 
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tion.  (Med.  Chir.  Trans,  vol.  iv.  p.286.)  Like 
the  anterior  capsular  cataract,  it  is  denoted  by  a 
wlntish-grey,  unequal,  variegated  colour;  but  no 
light  coloured,  chalk-white  spots  and  streaks  are 
ever  discernible,  which,  while  the  lens  retains  its 
transparency,  may  be  owing  to  the  distance  of  the 
cataract  Rom  the  pupil.  However,  the  opacity 
situated  behind  the  pupil,  always  seems  concave, 
when  the  eye  is  inspected,  not  from  before,  but 
from  every  side  of  it.  While  the  posterior  half  of 
the  capsule  is  not  completely  opaque,  the  lens  is 
not  materially  affected  ; the  eyesight  is  only  more 
or  less  weakened ; and  sometimes,  especially  with 
the  aid  of  a magnifying  glass,  a tolerable  degree 
of  vision  is  enjoyed,  notwithstanding  the  consider- 
able opacity  behind  the  pupil.  This  species  of 
cataract  has  not  itself  any  influence  over  the  mo- 
tions of  the  iris,  and  after  the  lens  becomes  opaque 
it  is  not  softened. 

I hough  the  perject  capsular  cataract  is  not  the 
rarest  species  of  genuine  cataract,  it  cannot  be  said 
to  be  very  common.  In  addition  to  the  symptoms 
of  the  anterior  capsular  cataract,  the  iris  is  nearly 
motionless,  the  cataract  lying  close  to  that  organ  ; 
the  posterior  chamber  for  the  same  reason  is  effaced ; 
and  an  inexperienced  surgeon  might  suppose 
the  anterior  portion  of  the  capsule  were  adherent 
to  the  uvea,  unless  he  convinced  himself  of  the 
contrary  by  producing  an  artificial  dilatation  of 
the  pupil,  with  hyosciamus  or  belladonna.  Some- 
times the  iris  even  seems  thrust  out  by  this  large 
cataract,  towards  the  cornea,  in  a convex  form  ; 
and  the  patient  can  only  perceive  the  strongest 
kinds  of  light.  Though  such  is  the  statement  of 
Beer,  I concur  with  Mr.  Guthrie  in  regarding  the 
above  characters,  which  may  attend  any  large  soft 
cataract  as  well  as  the  complete  capsular  one,  as 
by  no  means  a demonstration  of  the  existence 
of  the  latter.  (Operative  Surgery  of  the  Eye 
p.  235.) 

The  existence  of  perfect  capsular  cataract  can- 
not be  easily  ascertained ; for,  if  the  anterior  por- 
tion of  the  membrane  be  opaque,  it  will  prevent 
us  from  knowing  whether  the  posterior  be  so 
or  not.  ( See  Lawrence  on  Diseases  of  the  Eve 
p.  494.)  ‘ ’ 

When  any  portion  of  the  capsule  is  left  behind 
after  operations  with  the  needle,  and  becomes 
opaque,  the  case  is  termed  a secondary  mem- 
braneous, or  capsular  cataract. 

The  third  species  of  genuine  cataract  is  the 
cataracta  Morgagniana,  which  some  term  the 
milk  cataract,  and  others  confound  with  the  puru- 
lent cataract.  It  is  one  of  the  rarest  forms  of  the 
disease ; so  rare,  indeed,  that  it  is  often  regarded 
as  purely  hypothetical.  (Synopsis  of  Diseases  of 
the  Eye,  p.  208. ; also,  Lawrence,  Op.  cit.  p.  402.) 
The  following  is  the  form  of  a disease  described 
by  Beer,  under  this  name  ; it  proceeds  from  a 
total  conversion  of  the  lens  into  a milky  fluid,  or 
thin  jelly,  frequently  attended  with  a complete 
capsular  cataract.  Its  origin  is  said  to  be  always 
quick,  and  an  immediate  effect  of  chemical  in- 
juries of  the  eye.  The  following  are  the  symptoms 
of  the  case,  while  it  is  uncomplicated  with  disease 
of  the  lens  and  capsule;  a state  which  can  never 
continue  long.  Though  the  colour  is  milk-white, 
it  is  delicate  and  thin,  like  that  of  diluted  milk. 
The  whole  pupil  seems  cloudy  ; but  whenever  the 
eyeball  moves  suddenly  and  violently,  or  the  eye- 
lid is  rubbed  over  the  eye,  the  opaque  substances 
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change  their  shape  and  position.  The  posterior 
chamber  is  nearly  annihilated,  which  may  be  ow- 
ing to  the  quantity  of  fluid,  or  gelatinous  substance 
collected.  While  the  lens  and  capsule  are  not 
materially  changed,  the  sight  suffers  only  a dimi- 
nution, though  it  is  very  cloudy,  and  small  objects 
cannot  be  distinguished  at  all.  When,  however, 
the  lens  and  capsule  become  opaque,  vision  is 
quite  abolished,  a certain  power  of  knowing 
light  from  darkness  only  remaining.  Not  unfre- 
quently,  says  Beer,  when  the  lens  itself  is  in  a 
dissolved  state,  the  capsule  is  partially  opaque, 
the  eye  is  kept  quiet  for  a few  minutes,  and  the 
patient  stands  or  sits  in  an  upright  posture,  two 
rows  of  opaque  matter  can  be  plainly  seen  ; the 
upper  being  the  least  white  of  the  two  ; the  lower 
presenting  a chalky  whiteness.  However,  as  soon 
as  the  patient  suddenly  or  violently  moves  his  eye 
or  head,  or  the  eyelid  is  rubbed  over  the  eye,  both 
these  rows  of  opaque  matter  disappear,  and  the 
colour  of  the  opacity  behind  the  pupil  again  seems 
uniform. 

The  fourth  species  of  genuine  cataract,  de- 
scribed by  Beer,  is  the  capsulo-lenticular  cataract, 
to  which,  as  it  is  of  large  size,  he  conceives  the 
liquor  of  Morgagni  in  an  altered  state  may  like- 
wise often  contribute.  It  is  by  no  means  uncom- 
mon, and  attended  with  the  following  character- 
istic symptoms: — The  colour  of  the  opacity,  close 
to  the  uvea,  is  partly  chalk-white,  partly  like  that 
of  mother-of-pearl,  and,  in  many  places,  both  these 
colours  can  be  evidently  seen  disposed  one  over 
the  other,  that  of  mother-of-pearl,  however,  being 
always  most  superficial.  Exposure  of  the  eye 
to  the  most  vivid  light  scarcely  causes  any  mo- 
tion of  the  iris,  but  the  pupil  is  circular,  without 
any  angles  in  it.  After  the  application  of  the 
extract  of  henbane  or  belladonna,  the  iris  con- 
tracts again  exceedingly  slowly,  and  the  pupil  is 
long  in  returning  to  its  former  diameter.  Be- 
sides the  obliteration  of  the  posterior  chamber, 
the  anterior  one  itself  is  mostly  diminished,  in  con- 
sequence of  the  iris  being  pushed  towards  the  cornea 
by  the  very  large  size  of  the  cataract,  and  hence 
the  sensation  of  light  is  indistinct. 

The  capsulo-lenticular  cataract  is  not  unfre- 
quently  the  consequence  of  a slow  inflammatory 
process  in  the  iris,  the  lens  and  its  capsule  ; and 
hence,  several  varieties  of  this  case,  and  its  not 
unfrequent  combination  with  a spurious  cataract; 
all  which  different  modifications,  says  Beer,  should 
be  correctly  understood  previously  to  an  oper- 
ation, in  order  to  form  a just  prognosis  of  its  event, 
and  to  know  what  method  of  operating  ought  to 
be  adopted. 

Of  these  varieties,  the  first  is  the  capsulo-len- 
ticular cataract,  conjoined  xoith  slight  depositions 
of  new  matter  upon  the  anterior  capsule  of  the 
lens.  These  after-formations  upon  the  front 
layers  of  the  capsule,  as  Beer  calls  them,  put  on 
very  different  appearances,  and  accordingly  re- 
ceive various  appellations.  For  instance,  the 
marbled  capsulo-lenticular  cataract,  when  the 
chalk-white  new-formed  substances  upon  the  an- 
terior layer  of  the  capsule  are  so  arranged  as  to 
resemble  the  variegated  appearance  of  marble. 
The  window  or  lattice  capsulo-lenticular  cata- 
ract, when  the  new-deposited  substances  cross 
each  other,  leaving  darker-coloured  interspaces. 
The  stellated  capsulo-lenticular  cataract,  when  the 
new  matter  runs  in  concentric  streaks  towards 
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the  middle  of  the  pupil.  The  central  capsulo-len- 
ticular cataract,  when  a single,  elevated,  white, 
shining  point  is  formed  on  the  anterior  capsule, 
while  the  rest  of  this  membrane  is  tolerably  clear, 
and  the  lens  not  completely  opaque.  The  dotted 
capsulo-lenticular  cataract,  when  the  front  layer  of 
the  capsule  presents  several  distinct  unconnected 
depositions  on  its  surface.  I he  half -cataract,  or 
cataracta  capsulo-lenticuluris  dimidiata,  W'hen  one 
half  of  the  front  layer  of  the  capsule  is  covered 
with  a white  deposit.  In  all  these,  and  some 
othes  examples,  says  Beer,  the  lens  is  found  to  be 
converted  to  its  very  nucleus  into  a gelatinous,  or 
milky  substance. 

The  second  variety  of  the  capsulo-lenticular 
cataract,  pointed  out  by  Beer,  is  the  encysted, 
indicated  by  its  snow-white  colour;  sometimes 
lying  so  close  to  the  uvea,  as  to  push  the  iris 
forward  towards  the  cornea-;  and,  at  other  times, 
appearing  to  be  at  a distance  from  the  uvea. 
These  circumstances,  as  Beer  remarks,  almost 
always  depend  upon  the  position  of  the  head  ; for 
when  this  is  inclined  forwards,  the  cataract  readily 
assumes  a globular  form,  and  projects  considerably 
towards  the  anterior  chamber.  Frequently,  this 
variety  of  the  capsulo-lenticular  cataract  consti- 
tutes the  kind  of  case,  to  which  the  epithets,  tre- 
mulous or  shaking,  and  swimming  or  floating,  are 
applied.  According  to  Beer,  the  reason  of  such 
unsteadiness  in  the  cataract  is  owing  to  the  broken, 
or  very  slight  connection  of  the  capsule  of  the  lens 
with  the  neighbouring  textures.  The  same  author 
had  never  seen  any  case  of  this  kind,  which  had 
not  been  preceded  by  a violent  concussion  of  the 
eye,  or  adjacent  part  of  the  head.  Both  layers 
of  the  capsule  are  opaque,  and  sometimes  con- 
siderably thickened.  The  third  variety  of  the 
capsulo-lenticular  cataract,  described  by  Beer,  is 
the  pyramidal,  or  corneal,  which  is  one  of  the 
rarer  forms  of  the  disease,  and  always  brouoht 
on  by  violent  internal  inflammation  of  the  eye, 
especially  affecting  the  lens,  its  capsule,  and  the 
iris.  It  may  be  known  by  a white,  almost 
shining,  conical,  more  or  less  projecting  new- 
formed  substance,  which  grows  from  the  centre 
of  the  anterior  layer  of  the  capsule,  and  is  almost 
in  close  contact  with  the  pupillary  margin  of  the 
iris.  Hence,  the  iris  is  always  quite  motionless, 
and  the  pupil  angular.  Sometimes  this  crowth 
from  the  capsule  extends  itself  so  far  into  the 
anterior  chamber,  as  nearly  to  touch  the  inner 
surface  of  the  cornea,  and  sometimes  actually  to 
adhere  firmly  to  it ; a circumstance,  says  Beer, 
which  is  very  constant  in  the  conical  staphyloma 
of  the  cornea,  though  not  discoverable  till  the 
operation  is  performed.  The  power  of  discerning 
light  is  feeble  and  indistinct,  and  sometimes  en- 
tirely abolished.  Mr.  Guthrie  regards  this  case  as 
an  advanced  degree  of  the  disease  described  by 
Beer,  under  the  name  of  lumph-cataract : it  ought, 
indeed,  to  be  classed  as  a spurious  cataract.  (See 
Guthrie’s  Operative  Surgery  of  the  Eye,  p.  246.) 

The  fourth  variety  of  the  capsulo-lenticular 
cataract  is  the  siliquose.  Though  principally 
met  with  in  young  children,  it  is  not  one  of  the 
most  uncommon  affections  in  adults,  and,  in  the 
former,  it  is  often  falsely  regarded  as  a congeni- 
tal complaint.  When  this  cataract  is  extracted 
either  from  children,  or  grown-up  persons.  Beer 
says,  that  the  dried  shrivelled  capsule  is  always 
found  round  the  equally  dry  nucleus  of  the  lens. 
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like  a husk,  or  shell.  In  children,  however,  lie 
says,  that  the  nucleus  of  the  lens  is  often  scarcely 
perceptible,  while,  in  adults,  it  is  always  of  con- 
siderable size  ; and  this  may  be  the  reason,  why 
this  cataract  in  children  does  not  present  so 
bright  a yellow-white  colom-,  as  it  does  in  grown- 
up persons.  In  infants,  in  which  it  is  frequently 
seen  in  the  first  weeks  of  their  existence,  it  is 
manifestly  produced  by  a slow  and  neglected  in- 
flammation of  the  lens  and  its  capsule,  arising 
from  too  strong  light.  In  adults,  the  inflam- 
mation, exciting  this  form  of  cataract,  is  always 
owing  to  external  violence;  yet  Beer  supposes, 
that  a considerable  diminution  of  cohesion  be- 
tween the  capsule  and  the  adjacent  textures  must 
likewise  have  a principal  share  in  bringing  on 
the  disease,  which,  in  grown-up  persons,  is  con- 
stantly preceded  by  a concussion  of  the  eyeball, 
from  the  cut  of  a whip,  the  lash  of  a horse’s  tail, 
&c.  Professor  Schmidt  had  never  seen  this  kind 
of  cataract,  except  in  boys  and  girls,  who  in  their 
early  childhood  had  been  afflicted  with  convul- 
sions ; and  hence,  he  thought,  that  the  cause  of 
the  disease  was  owing  to  a partial  loosening  of 
the  capsule  from  its  natural  connections  by  the 
violence  of  the  convulsive  paroxysms.  ( Abhand - 
lung  ilber  Nachstacir  und  Iritis  nach  Staar-Ope- 
rationen.  Wien,  1801,  4to.)  However,  Beer 
assures  us,  that  he  has  seen  infants,  scarcely  two 
months  old,  affected  with  this  cataract,  which  had 
not  been  preceded  or  followed  by  any  convulsions; 
while  a much  larger  number  of  children  with  the 
same  kind  of  cataract  had  fallen  under  his  notice, 
where  more  or  less  severe  blows  on  the  head  had 
been  received.  With  respect  to  the  convulsions, 
spoken  of  by  Schmidt,  he  also  questions,  whether 
they  and  the  cataract  might  not  be  owing  to  the 
same  cause,  viz.  the  _ preceding  inflammation 
within  the  eye.  In  children,  says  Beer,  this 
form  of  cataract  may  be  known  by  its  light-grey, 
whitish,  though  seldom  very  white,  colour ; its 
diminutive  size,  and  considerable  distance  from 
the  uvea  ; and  by  the  freedom  with  which  the  iris 
moves  when  no  adhesions  exist  at  any  points 
between  this  organ  and  the  cataract,  as  occasion- 
ally happens ; a proof  of  the  previous  inflam- 
mation of  the  capsule,  lens,  and  neighbouring 
textures.  The  eyesight  is  never  quite  impeded, 
but  only  much  diminished.  On  the  contrary,  in 
adults,  this  cataract  invariably  presents  a daz- 
zling white  hue,  and  only  a few  points  of  it  are 
of  a smutty  yellowish-white  colour,  whence  the 
case  has  been  sometimes  termed  the  gypsum- 
cataract.  It  is  not  convex,  but  rather  flat ; it 
does  not  approach  the  iris ; and  when  free  from 
adhesions  to  the  uvea,  which  are  more  likely 
to  happen  in  adults,  it  has  no  effect  on  the 
motion  of  the  iris.  Vision  is  generally  entirely 
lost,  with  the  exception  of  the  power  of  dis- 
cerning the  light,  and  even  this  faculty  is  some- 
times destroyed,  in  consequence  of  the  previous 
violence  done  to  the  eye,  whereby  not  merely 
the  lens  and  its  capsule,  but  also  the  retina,  have 
suffered. 

According  to  Beer,  one  of  the  rarest  varieties 
of  the  capsulo-lenticular  cataract  is  that  accom- 
panied with  a cyst  of  purulent  matter.  It  is 
indicated  by  a deep  lemon  colour,  very  slow 
motion  of  the  iris,  manifest  abolition  of  the  pos- 
terior chamber,  slight  convexity  of  the  iris,  tri- 
vial perception  of  light,  and  the  weak  unhealthy 


constitution  of  the  patient.  This  purulent  cyst, 
which  sometimes  contains  a very  fetid  matter, 
and  was  therefore  called  by  Schiferli  the  putrid 
cataract,  ( Theoretisch-Praktische  A bhandlung 
iiher  den  Grauen  Staar,  8vo.  Jena,  and  Leipz. 
1797.),  may  sometimes  be  taken  out,  without 
being  broken,  together  with  the  whole  capsule  of 
the  lens,  with  the  aid  of  the  forceps,  or  cata- 
ract tenaculum,  as  was  first  correctly  remarked 
by  Professor  Schmidt.  In  one  single  example. 
Beer  found  the  cyst  of  matter  between  the  lens 
and  the  anterior  portion  of  its  capsule.  Mr. 
Travers  has  likewise  seen  an  example  of  sup- 
puration within  the  capsule,  which  projected 
through  the  pupil  in  a globular  form,  and  was 
filled  with  pus.  The  case  happened  in  a lad, 
and  had  been  preceded  by  a severe  blow  on  the 
eye.  ( Synopsis  of  the  Diseases  of  the  Eye,  p. 
206.) 

The  sixth,  and  a rare  variety  of  the  capsulo-len- 
ticular cataract,  mentioned  by  Beer,  is  that  de- 
scribed by  the  French  under  the  name  of  catarcicte 
barree,  the  bar-cataract,  and  by  Schmidt  under 
the  appellation  of  the  cataract  with  a girth  or  zone. 
The  case,  saj^s  Beer,  is  one  of  the  least  frequent, 
lire  diagnosis  is  easy ; for  behind  the  diminished, 
more  or  less  angular  pupil,  the  cataract  can  be 
plainly  seen,  to  which  is  attached,  either  in  a more 
or  less  perpendicular,  or  horizontal  direction,  a 
chalk-white,  generally  very  shining,  and  thickish 
kind  of  bar,  or  girth,  which  is  closely  adherent  at 
both  its  extremities  to  the  pupillary  margin  of  the 
uvea,  and  sometimes  reaches,  but  often  only  on  one 
side,  more  or  less  towards  the  ciliary  processes. 
The  iris  is  therefore  completely  motionless,  the 
uvea  not  being  merely  adherent  to  the  substance 
forming  what  is  termed  the  bar  or  girth,  but, 
also,  closely  connected  with  the  whole  front  por- 
tion of  the  capsule.  The  perception  of  light  is 
either  very  indistinct,  or  quite  lost,  and,  not  un- 
frequently,  the  globe  of  the  eye  is  somewhat 
smaller  than  natural.  Beer  says,  that  he  has 
never  met  with  this  variety  of  cataract,  except 
after  violent  internal  inflammation  of  the  eye. 
He  describes  the  substance,  composing  the  bar 
or  girth,  as  being  of  various  consistence,  and 
sometimes  firm  and  almost  cartilaginous.  In 
two  cataracts  of  this  sort,  which  he  extracted  from 
a boy  twelve  years  of  age,  he  found  the  bar, 
strictly  speaking,  ossified,  and  the  capsule,  which 
was  nearly  cartilaginous,  was  adherent  to  a very 
small  firm  nucleus  of  the  lens,  though  they  were 
yet  capable  of  separation.  In  a dead  subject. 
Beer  also  examined  such  a cataract,  in  which 
the  outer  end  of  the  bar  scarcely  extended  to  the 
greater  ring  of  the  uvea,  but  the  inner  end  reached 
over  the  ciliary  processes  to  the  ciliary  ligament, 
from  which  latter  part  it  was  inseparable.  (Le/n  e 
von  den  Augenhr.  b.  ii.  p.  302.) 

Of  spurious  Cataracts. 

The  most  frequent,  according  to  Beer,  is  what 
he  names  the  lymph-cataract.  It  is,  without  ex- 
ception, the  effect  of  an  inflammation,  which  is 
chiefly  situated  in  the  iris,  the  lens,  and  its  capsule. 
Hence,  it  is  frequently  combined  with  a genuine 
cataract.  The  nature  of  the  disease  may  be  known 
from  the  patient’s  account,  that  the  present  blind- 
ness has  been  preceded  by  a painful  tedious  affec- 
tion of  his  eye  and  head ; and  from  an  examin- 
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ation  of  the  eye  itself,  in  which  the  pupil  will  be 
found  more  or  less  diminished  and  angular  ; the 
iris  either  perfectly  motionless,  or  nearly  so  ; the 
eyesight,  and  even  sometimes  the  perception  of 
light  more,  or  less  impeded,  or  lost,  and  this  not 
merely  in  proportion  to  the  quantity  of  lymph  ob- 
servable immediately  behind  the  pupil,  but  also  in 
proportion  to  other  morbid  effects  produced  in  the 
organ  of  inflammation.  Lastly,  the  surgeon  may 
notice,  directly  behind  the  pupil,  a plastic  lymph, 
either  in  the  form  of  a delicate  kind  of  network,  or 
of  a thick  web  of  a snow-white  colour.  Some- 
times, in  this  variety  of  spurious  cataract,  though 
very  little  coagulating  lymph  appears  upon  the  an- 
terior portion  of  the  capsule  of  the  lens,  and  what 
is  effused,  as  well  as  the  lens  itself,  is  almost  clear 
and  transparent,  yet  the  eyesight  is  considerably 
impaired,  and,  on  more  careful  examination  of  the 
pupil,  something  of  a dark-brown  colour  is  per- 
ceived, which  often  projects,  at  several  points  be- 
hind the  pupillary  edge  of  the  iris,  a good  way 
towards  the  centre  of  the  pupil.  In  this  substance 
one  may  discern,  with  a good  magnifying  glass, 
new  vessels  extending  from  those  of  the  uvea,  and 
formed  by  the  previous  inflammation;  by  means  of 
which  vessels,  this  mass,  and  the  delicate  layer  of 
lymph,  are  connected  with  the  capsule  of  the  lens. 
According  to  Beer’s  sentiments,  it  is  only  the  real 
lymph-cataract  which  rightly  deserves  the  epithet 
membranous,  which  is  sometimes  wrongly  applied 
to  the  capsular  cataract ; for,  says  he,  the  lymph- 
cataract  alone  consists  of  an  adventitious  membrane 
formed  by  inflammation,  of  a web  of  plastic  lymph, 
which  may  be  very  thin  and  semi-transparent, 
while  the  lens  and  its  capsule  are  nearly  quite  clear, 
though  the  patient  may  be  almost  or  completely 
blind,  when  the  effects  cf  the  inflammation  have 
extended  to  the  choroids  and  retina. 

The  spurious  purulent  cataract  is  much  less  fre- 
quent than  the  lymph-cataract.  In  neglected 
cases  of  hypopium  ( see  this  word),  where  the  pupil 
is  already  quite  covered  with  pus,  the  greater  part 
of  the  effused  matter  is  sometimes  absorbed,  and 
the  pupil  can  be  seen  again ; but,  immediately  be- 
hind it,  a quantity  of  coagulating  lymph  can  be 
discerned,  as  in  the  lymph-cataract,  sometimes  even 
projecting  partly  into  the  anterior  chamber,,  but 
blended  with  particles  of  purulent  matter,  so  as  to 
give  it  a light-yellowish  tinge,  and  a clustered  ap- 
pearance. The  pupil  is  always  diminished,  adhe- 
rent to  the  morbid  substance,  and  angular  ; the 
motionless  iris  projects  towards  the  cornea;  and 
not  only  the  eyesight,  but  even  the  perception  of 
light,  are  completely  lost,  or  the  latter  at  least 
much  diminished. 

A rare  variety  of  spurious  cataract  described  by 
Beer,  is  the  blood-cataract.  Either  from  some  con- 
siderable injury  of  the  eye,  a large  quantity  of 
blood  is  extravasatecl  in  the  chambers,  and  slowly 
absorbed  during  the  ophthalmy  caused  by  the  vio- 
lence, a part  of  it,  however,  remaining  in  the  pos- 
terior chamber  in  the  form  of  small  clots,  encysted 
in  the  lymph  which  was  effused  during  the  inflam- 
mation ; or  else,  in  the  course  of  a more  tedious 
and  neglected  case  of  hypopium,  blood  is  effused 
in  the  chambers  of  the  eye,  and,  not  mixing  with 
the  pus,  still  continues  in  the  same  form  behind  the 
pupil,  after  the  matter  has  been  absorbed.  In  the 
first  example,  this  cataract  looks  like  a reddish 
web,  interwoven  with  silvery  streaks  or  threads  ; 
the  pupil,  though  angular,  is  seldom  contracted ; 
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the  iris  nearly  or  quite  motionless  ; and  not  only 
is  the  light  clearly  distinguished,  but  a partial  de- 
gree of  vision  sometimes  retained.  On  the  con- 
trary, in  the  second  instance,  the  opacity  behind  the 
pupil  is  very  dense,  white,  studded  with  reddish  or 
brownish  points,  or  specks,  having  a clustered  ap- 
pearance, and  frequently  projecting  through  the 
pupil  into  the  anterior  chamber ; while  the  pupil 
itself  is  very  small,  and  angular,  the  iris  quite  inca- 
pable of  motion,  and  generally  either  no  percep- 
tion of  light  remains,  or  only  a very  confined,  in- 
determinate sensation  of  it.  Beer  says,  that  this 
cataract  may  easily  be  mistaken  for  lymph,  and 
that  its  difference  can  only  be  made  out  with  a 
good  magnifying  glass. 

The  dendritic  cataract  of  Schmidt,  the  arbor- 
escent cataract  of  Richter,  or  the  choroid  cataract, 
as  Beer  observes,  is  not  one  of  the  least  frequent 
of  the  spurious  cataracts,  and  is  invariably  the  con- 
sequence of  a violent  concussion  of  the  globe  of 
the  eye,  with,  or  without  a wound,  whereby  a por- 
tion of  the  tapetum  of  the  uvea  is  loosened ; and 
becomes  placed  upon  the  anterior  layer  of  the  cap- 
sule, more  or  less  resembling  in  its  appearance  the 
arborescent  form  of  the  stone  termed  a dendritis. 
Immediately  after  such  a concussion  of  the  eyeball, 
the  patient  complains  of  a serious  diminution  and 
confusion  of  vision.  Whoever  examines  the  eye 
only  superficially,  will  certainly  not  discern  the 
pieces  of  the  tapetum  lying  upon  the  yet  perfectly 
transparent  capsule  of  the  lens;  for  the  most  careful 
inspection  will  be  necessary  for  the  purpose,  and 
sometimes  the  aid  of  a magnifying  glass  will  be 
requisite.  But,  as  the  lens  and  its  capsule  are 
mostly  at  the  same  time  loosened  from  their  con- 
nections, they  likewise  generally  become  deprived 
of  their  transparency,  and,  as  soon  as  this  has  hap- 
pened, the  displaced  portion  of  the  tapetum  can  be 
readily  seen.  When  inflammation  ensues,  the 
flakes  of  the  tapetum  become  closely  adherent  to 
the  front  layer  of  the  capsule  of  the  lens,  and  even 
the  pupillary  edge  of  the  uvea  acquires  the  same 
kind  of  connection,  so  that  the  perception  of  light 
is  diminished.  But,  says  Beer,  when  inflammation 
follows,  the  pupillary  margin  of  the  uvea  remains 
free,  the  iris  is  perfectly  moveable,  the  light  clearly 
distinguishable,  though  the  lens  and  its  capsule  be 
entirely  opaque,  and  sometimes  the  flakes  of  the 
tapetum,  resembling  the  arborescent  streaks  of  the 
dendritis,  alter  in  shape,  size,  and  position,  but  never 
completely  disappear,  though  they  may  not  closely 
adhere  to  the  capsule.  ( Lehre  von  den  Augenkr. 
b.  ii.  p.  303.  309.) 

Another  classification  of  cataracts,  which  is  of 
great  importance  to  an  operator,  is  founded  upon 
their  consistence ; for  this  makes  not  only  a great 
difference  in  the  prognosis,  but  also  in  the  choice 
of  a method  of  operating. 

When  the  opaque  lens  is  either  more  indurated 
than  in  the  natural  state,  or  retains  a tolerable  de- 
gree of  firmness,  the  case  is  termed  a firm  or 
hard  cataract.  When  the  substance  of  tire  lens 
seems  to  be  converted  into  a whitish  or  other  kind 
of  fluid  lodged  in  the  capsule,  the  case  is  denomi- 
nated a milky  or  fluid  cataract.  When  the  opaque 
lens  is  of  a middling  consistence,  neither  hard,  nor 
fluid,  but  about  as  consistent  as  a thick  jelly  or 
curds,  the  case  is  named  a soft  or  caseous  cataract. 
When  the  anterior,  or  posterior,  layer  of  the  crys- 
talline capsule  becomes  opaque,  after  the  lens 
itself  has  been  removed  from  this  little  membran* 
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ous  sac,  by  a previous  operation,  the  affection  is 
named  a secondary  cataract. 

The  harder  the  cataract  is,  the  thinner  and 
smaller  it  becomes.  In  this  case,  the  disease  pre- 
sents either  an  ash-coloured,  a yellow,  or  a brown- 
ish appearance ; according  to  Beer,  its  colour  is 
very  dark.  The  interspace  betwixt  the  cataract 
and  pupil  is  considerable.  The  patient  distinctly 
discerns  light  from  darkness,  and  when  the  pupil 
is  dilated,  can  even  plainly  perceive  large  bright 
objects.  In  the  dilated  state  of  the  pupil,  a black 
circle  surrounding  the  lens  is  very  perceptible. 
The  motions  of  the  iris  are  free  and  prompt  ; and 
the  anterior  surface  of  the  cataract  appears  flat, 
without  any  degree  of  convexity.  ( Richter’s  An- 
fangsgr.  der  W undarzn.  b.  iii.  p.  177.  ; Beer,  vol. 
cit.  p.  309.) 

Beer  says,  that  it  is  only  the  genuine  lenticular 
cataract  which  can  be  hard,  and  it  is  chiefly  met 
with  in  thin  elderly  persons  ; but,  with  respect  to 
the  opinion , that  all  cataracts  in  old  persons  are  firm, 
he  says,  this  is  frequently  contradicted  by  expe- 
rience. In  cataracts,  extracted  from  thin,  aged 
individuals,  the  lens  is  sometimes  found  dwindled, 
as  hard  as  wood,  nearly  of  a chestnut  brown  colour, 
and  with  its  two  surfaces  as  flat  as  if  they  had  been 
compressed.  This  case  has  sometimes  been  deno- 
minated the  dark-grey  cataract,  and  is  very  difficult 
to  make  out  previously  to  an  operation,  being  liable 
to  be  mistaken  for  an  incipient  amaurosis.  Hence, 
in  order  to  judge  of  it  effectually,  the  pupil  should 
always  be  dilated  with  hyosciamus  or  belladonna. 

To  the  firmish  consistent  kind,  Beer  refers  se- 
veral capsulo-lenticular  cataracts,  namely,  the  en- 
cysted, and  conical,  or  pyramidal  cataracts,  that  to 
which  he  applies  the  epithet  dry  siliquose,  the  gyp- 
sum-cataract in  particular,  and  the  bar-cataract , 
which  at  least  is  always  perfectly  firm,  as  well  as 
all  the  varieties  of  spurious  cataract.  (Beer,  b.  ii. 
p.  309.) 

The  fluid  or  milky  cataract  has  usually  a white 
appearance,  and  irregular  spots  and  streaks,  differ- 
ent in  colour  from  the  rest  of  the  cataract,  are  often 
observable  on  it.  These  are  apt  to  change  their 
figure  and  situation  when  frequent  and  sudden  mo- 
tions of  the  eyes  occur,  or  when  the  eyes  are  rubbed 
and  pressed ; sometimes  also  these  spots  and 
streaks  vanish,  and  then  re-appear.  The  lower 
portion  of  the  pupil  seems  more  opaque  than 
the  upper,  probably  because  the  untransparent 
and  heavy  parts  of  the  milky  fluid  sink  downward 
to  the  bottom  of  the  capsule.  The  crystalline 
lens,  as  it  loses  its  firmness,  commonly  acquires 
an  augmented  size.  Hence,  the  fluid  cataract  is 
thick,  and  the  opacity  close  behind  the  pupil. 
Sometimes  one  can  perceive  no  space  between 
the  cataract  and  margin  of  the  pupil.  In  advanced 
cases,  this  aperture  is  usually  very  much  dilated, 
and  the  iris  moves  slowly  and  inertly.  This 
happens  because  the  cataract  touches  the  iris 
and  impedes  its  action.  The  fluid  cataract  is 
sometimes  of  such  a thickness  that  it  protrudes  into 
the  pupil,  and  presses  the  iris  so  much  forward,  as 
to  make  it  assume  a convex  appearance.  Patients 
who  have  milky  cataracts,  generally  distinguish 
light  from  darkness  very  indistinctly,  and  some- 
times not  at  all ; partly  because  the  cataract,  when 
it  is  thick,  lies  so  close  to  the  iris,  that  few  or  no 
rays  of  light  can  enter  between  them  into  the  eye  ; 
partly,  because  the  fluid  cataract  always  assumes, 
more  or  less,  a globular  form,  and  therefore  has  no 


thin  edge  through  which  the  rays  of  light  can 
penetrate.  ( Richter’s  A nj'angsgr.  der  Wundarzn. 
b.  iii.  p.  174,  175.)  Mr.  Travers  believes,  that 
fluid  cataracts  are  rarely  contained  in  a transparent 
capsule,  and  his  experience  has  taught  him  that  this 
membrane  is  partially  opaque,  presenting  a dotted 
or  mottled  surface.  The  opaque  spots  are  most 
distinguishable  when  viewed  laterally.  (See  Med. 
Chir.  Trans,  vol.  iv.  p.  284.) 

According  to  Beer,  a fluid  cataract  is  mostly 
conjoined  with  a complete  opacity  of  the  capsule  : 
its  diagnosis,  therefore,  is  commonly  very  difficult, 
and  sometimes  its  nature  cannot  be  known  with 
certainty,  until  an  operation  is  undertaken.  When 
the  capsule  is  opaque  only  in  some  places,  he  states, 
that  the  following  circumstances  may  be  noticed  : — 
The  cataract  lies  close  to  the  uvea,  and  when  the 
patient  inclines  his  head  forwards,  the  cataract 
presses  the  iris  towards  the  cornea,  and  the  ante- 
rior chamber  becomes  evidently  smaller ; but 
when  he  lies  upon  his  back,  the  cataract  recedes  in 
some  degree  from  the  uvea.  The  power  of  dis- 
tinguishing the  light  is  unequivocal.  When  the 
head  is  kept  quiet  for  a long  time,  a thick  sediment, 
and  a thinner  part,  can  be  plainly  remarked  in  the 
cataract ; during  which  state,  that  is,  while  the  two 
substances  are  undisturbed,  the  patient  can  some- 
times distinguish  large  well-lighted  objects,  as 
through  a dense  mist ; but,  when  the  head,  or  eye, 
is  quickly  moved,  these  two  substances  become 
confused  together  again,  and  the  cataract  again 
presents  an  uniform  white  colour.  (Yol.cit.  p. 
312.)  It  cannot  be  denied,  says  Beer,  that  what 
is  called  the  congenital  cataract,  and  which  presents 
itself  in  infants  soon  after  birth,  when  their  eyes 
have  been  exposed  to  immoderate  light,  is  not  un- 
frequently  fluid  ; but,  in  such  cases, fit  must  not  be 
presumed,  that  the  lens  is  always  in  this  state  ; for, 
in  fact,  the  cataract  is  often  of  that  sort  which  Beer 
describes  under  the  name  of  dry  siliquose. 

Sometimes  the  opaque  lens  is  of  a middling 
consistence,  neither  hard,  nor  fluid,  but  about  as 
consistent  as  thick  jelly,  curds,  or  new  cheese. 
Cases  of  this  description  are  termed  soft  or  caseous 
cataracts.  The  consistence  here  spoken  of  maybe 
confined  to  the  two  surfaces  of  the  lens,  or  may 
exist  in  its  very  centre.  The  first  case  is  the  most 
frequent.  The  diagnosis  is  not  difficult  ; for  it 
always  has  a light  grey,  greyish  white,  or  sea-green 
colour.  When  it  is  far  advanced,  it  quite  impedes 
the  eyesight,  and  sometimes  considerably  interferes 
with  the  perception  of  light.  (Beer,  b.  ii.  p.  310.) 
As  the  lens  softens  in  this  manner,  it  commonly 
grows  thicker  and  larger,  even  acquiring  a much 
greater  size  than  the  fluid.  It  is  not  unfrequent  to 
meet  with  caseous  cataracts  of  twice  the  ordinary 
size  of  a healthy  crystalline  lens.  The  motions  of 
the  iris  are  very  sluggish.  (Richter’s  Anfangsgr. 
der  Wundarzn.  b.  iii.  p.  178.)  Indeed,  Beer  says, 
that  it  is  sometimes  requisite  to  use  the  hyosciamus 
(or  rather  belladonna)  in  order  to  ascertain,  that 
no  adhesions  exist  between  the  uvea  and  the  cata- 
ract, for,  in  such  cases,  the  posterior  chamber  is 
very  often  completely  abolished,  as  the  more  ca- 
seous the  lens  is,  the  larger  it  is  ; and  hence  like- 
wise the  black  ring  at  the  edge  of  the  pupil  is  not 
at  all  owing  to  the  shadow  of  the  iris,  but  entirelv 
to  the  dark  border  of  the  iris  at  the  margin  of 
that  opening.  According  to  Beer,  the  colour  of 
such  cataracts  is  never  uniform,  but  more  or  less 
speckled  ; the  spots,  however,  either  have  no  de- 
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terminate  outline,  or  they  seem  like  mother-of- 
pearl  fragments,  into  which  the  cataract  crumbles 
when  extracted,  or  couched,  or  else  they  assume 
the  appearance  of  clouds.  (Beer,  b.  ii.  p.  311.) 
According  to  Mr.  Travers,  the  caseous  cataract 
has  a heavy  dense  appearance,  uniformly  opaque, 
a clouded,  not  a fleecy,  whiteness,  and  sometimes 
a greenish  or  dirty  white  tinge.  (Mecl.  Chir. 
Trans,  vol.  iv.  p.  285.)  It  is  observed,  that  ca- 
taracts are  never  hard  in  the  young,  and  that  a 
hard  lens  is  never  met  with  below  the  age  of 
puberty.  Cataracts  are  not  always  hard  in  old 
persons : we  may  have  soft  cataracts  in  the  old, 
and  hard  ones  in  the  middle  period  of  life.  (See 
Lawrence,  Op.  cit.  p.  410.)  I lately  attended, 
with  Mr.  Alexander,  and  Mr.  Bainbridge  of 
Tooting,  a young  woman  eighteen  years  of  age, 
from  whom  Mr.  Alexander  extracted  a lens,  which 
was  as  firm  as  cartilage.  The  case  was  one  of 
congenital  cataract. 

In  estimating  the  consistence  of  cataracts,  per- 
haps their  size  is  a better  criterion  of  it  than  their 
colour  ; and,  “ the  larger  and  more  protuberant 
the  lens,  pressing  forwards  into  the  pupil  and 
against  the  iris,  the  greater  is  the  certainty  of  its 
being  soft.”  (See  Guthrie’s  Operative  Surgery  of 
the  Eye,  p.  209.)  Yet,  soft  cataracts  are  com- 
monly grey,  greyish  white,  bluish  white,  or  milky, 
without  any  mixture  of  the  yellow,  or  amber 
colour.  (See  Lawrence  on  Dis.  of  the  Eye, 
p.  402.)  According  to  the  latter  authority,  ca- 
taracts of  a dull  green,  a yellowish  green,  a 
brighter  yellow,  or  a dirty  white  colour,  are  the 
consequences  of  internal  disease  of  the  eye.  In 
simple  cataract,  the  colour  of  the  opacity  is  grey, 
yellowish  grey,  greyish  or  darkish  brown,  milky, 
or  chalky  white,  and  sometimes  pearly,  or  sil- 
very. In  young  persons,  the  cataract  is  almost 
invariably  white  or  grey,  or  of  a milky,  or 
bluish  white  tint.  When  a brownish,  or  yel- 
lowish, state  of  the  lens  is  seen  in  a young  person, 
it  may  almost  certainly  be  ascribed  to  internal  dis- 
ease of  the  eye.  (P.  407.)  The  investigations  of 
Dr.  Mackenzie  have  taught  him,  that,  “ whiteness 
denotes  either  a dissolved  lens,  or  a capsular  ca- 
taract ; greyness,  a lenticular  cataract ; amber,  or 
dark  grey,  that  the  cataract  is  hard;  light  grey, 
that  it  is  soft.  If  the  whole  extent  of  the  pupil  is 
uniformly  opaque,  the  cataract  is  probably  lenti- 
cular; if  the  opacity  is  streaked  or  speckled,  it  is 
probably  capsular.  If  the  opaque  streaks  radiate 
from  a centre,  the  posterior  hemisphere  of  the 
capsule  is  probably  the  seat  of  the  disease.  If 
the  form  of  the  opacity  is  convex,  the  anterior 
hemisphere  of  the  capsule  is  the  part  affected  ; if 
concave,  the  posterior  hemisphere.  With  the  light 
concentrated  on  the  pupil  by  means  of  a double 
convex  glass,  all  these  particulars  are  to  be  care- 
fully investigated.”  (On  Dis.  of  the  Eye,  p.  675. 
ed.  2.) 

A cataract,  which  is  recent,  and  has  originated 
suddenly,  especially  in  young  subjects,  requires 
much  more  circumspection,  ere  an  operation  is  de- 
termined upon,  than  a cataract,  which  has  already 
existed  a long  while,  and  the  formation  of  which 
has  been  only  gradual,  particularly  in  an  old  sub- 
ject ; for  the  first  case  is  more  frequently  owing 
to  a concealed  slow  kind  of  inflammation  than  is 
generally  supposed.  (Beer,  vol.  cit.  p.  314.) 

Formerly  cataracts  were  denominated  mature, 
and  immature ; terms  which,  previously  to  the 
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time  of  Mr.  Pott,  who  fully  exposed  their  impro- 
priety, often  led  to  the  erroneous  supposition,  that 
every  cataract  must  acquire  an  increase  of  con- 
sistence with  time,  a hardness  indicated  by  a 
pearly  colour,  and  be  thereby  rendered  more  fit  to 
be  depressed  or  extracted.  “ This  opinion  (as 
Mr.  Guthrie  has  observed)  founded  on  the  hard- 
ness or  softness  of  the  cataract,  as  dependent  upon 
its  duration,  is  contradicted  by  experience  ; for 
cataracts  of  fifteen  or  twenty  years’  duration,  and 
of  a pearly  colour,  have  been  extracted  perfectly 
soft,  whilst  others  of  one  year’s  standing,  and  of  a 
milky  colour,  have  been  found  hard.  Neither  is 
the  relative  state  of  blindness,  under  these  parti- 
cular circumstances,  a more  just  criterion ; patients 
having  been  found  almost  entirely  blind  with  a soft 
cataract,  whilst,  through  a hard  one,  they  could 
still  distinguish  objects  and  colours.”  (Operative 
Surgery  of  the  Eye,  p.  190.)  If,  however,  the 
term  mature  be  used,  as  denoting  the  full  develop- 
ment of  the  cataract,  previously  to  which  stage 
an  operation  should  not  be  undertaken,  the  phrase 
is  not  destitute  of  foundation.  (See  Lawrence , 
Op.  cit.  p.  408.) 

Another  very  useful  and  practical  division  of 
cataracts  is  into  simple  local  and  complicated.  A 
simple  local  cataract  is  so  denominated  by  Beer, 
when  tire  patient  is  in  every  other  respect  perfectly 
healthy,  and  no  disease  prevails  in  any  other  part, 
however  distant  from  the  eye.  A cataract  may 
be  complicated  in  three  ways ; for  it  may  be  at- 
tended either  with  other  simultaneous  disease  in 
the  eye  itself,  or  its  appendages,  when  the  case  is 
termed  a local  complicated  cataract ; or  there  is 
some  other  disease  prevailing  in  the  system,  either 
unconnected  or  connected  with  the  production  of 
the  cataract,  which  then  has  the  epithets  general 
complicated  applied  to  it ; or,  lastly,  both  de- 
scriptions of  complication  exist  together,  the  com- 
plete complicated  cataract.  According  to  Mr. 
Guthrie,  idiopathic  or  constitutional  cataract  gene- 
rally affects  both  eyes  ; and  the  local  or  accidental 
form  of  the  disease  is  more  frequently  confined  to 
the  organ,  that  has  been  injured  either  by  external 
violence,  or  active  inflammation.  ( Op.  cit.  p.  190.) 
However,  from  my  being  acquainted  with  several 
cases,  in  which  a cataract  arose  in  one  eye,  with- 
out any  previous  injury  or  inflammation,  and 
continued  many  years  single,  — in  one  case  twenty 
years, — I conclude,  that  the  exceptions  to  a part 
of  the  foregoing  statement  are  by  no  means  un- 
frequent. 

Amongst  the  locally  complicated  cases  is  the  ad- 
herent cataract.  The  preternatural  cohesion  may 
be  one  of  the  anterior  layer  of  the  capsule  with 
the  uvea,  produced  by  effused  lymph  ; it  may 
consist  in  a very  firm  connection  of  the  posterior 
layer  of  the  capsule  with  themembrana  hyaloidea ; 
or  it  may  be  an  unusually  close  cohesion  of  the 
whole  of  the  capsule  with  the  lens ; or,  says  Beer, 
all  the  three  species  of  adhesion  may  exist  together, 
(p.  318.) 

The  adhesion  of  the  capsule  of  the  lens  to  the 
uvea  (synechia  posterior)  is  generally  obvious 
enough  ; for,  as.  Beer  has  observed,  the  pupillary 
margin  of  the  iris  is  not  completely  circular,  and 
is  more  angular  the  stronger  the  light  is.  The 
cataract  lies  close  to  the  uvea,  and  is  very  white. 
The  motions  of  the  iris  are  more  or  less  obstructed, 
and,  when  the  adhesion  is  extensive,  are  quite 
prevented.  The  perception  of  light  is  indistinct. 
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often  very  faint,  and  sometimes  entirely  lost,  for 
the  preternatural  adhesion  is  always  the  conse- 
quence of  previous  internal  ophthalmy,  which, 
besides  occasioning  opacity  of  the  lens  and  its  cap- 
sule, readily  produces  other  serious  effects  upon  the 
retina,  the  choroid  coat,  and  vitreous  humour,  per- 
fectly adequate  to  account  for  the  loss  of  sight,  and 
the  incapacity  of  distinguishing  the  rays  of  light. 
When  the  anterior  layer  of  the  capsule  is  adherent 
only  at  a single  point  to  the  uvea,  the  extent  of 
the  adhesion  may  be  readily  ascertained  by  artifi- 
cially dilating  the  pupil  with  hyosciamus  or  bella- 
donna : and  the  information,  thus  obtained,  will 
have  great  weight  in  the  selection  of  a method  of 
operating.  (Beer,  loco  cit.) 

Some  other  local  complications  of  cataract  are 
so  obvious,  that  they  cannot  fail  to  be  understood  ; 
as,  for  instance,  its  combination  with  an  adhesion 
of  the  iris  to  the  cornea  (synechia  anterior •),  with 
closure  of  the  pupil,  unattended  by  any  adhesion 
of  the  uvea  to  the  anterior  capsule  of  the  lens  (sy- 
nechia 'posterior ) ; as  in  watchmakers,  and  hyste- 
rical or  hypochondriacal  subjects,  the  complica- 
tions with  atrophy,  hydrophthalmia,  cirsophthalmia 
specks  and  scars  upon  the  cornea,  pterygium,  and 
various  forms  of  ophthalmy. 

According  to  Beer,  the  combination  of  cataract 
with  glaucoma  is  also  readily  made  out  by  any 
body  who  has  once  seen  the  case  ; for  the  cataract 
always  presents  a greenish  and  sometimes  quite  a 
sea-green  colour ; it  is  of  prodigious  size,  so  as  to 
project  through  the  pupil  towards  the  cornea;  the 
colour  of  the  iris  is  more  or  less  changed,  nearly 
in  the  same  manner  as  after  iritis  ; the  iris  is  per- 
fectly motionless ; the  pupil  very  much  expanded 
and  drawn  into  angles,  for  the  most  part  towards 
the  canthi ; the  lesser  circle  of  the  iris  is  no  where 
visible,  because  it  lies  concealed  under  the  far- 
projecting  soft  cataract;  the  light  cannot  be  per- 
ceived, though  the  blinded  patient  is  frequently* 
conscious  of  false  luminous  appearances  within  the 
eye  (; photopsia ) ; and,  lastly,  the  case  is  invariably 
accompanied  with  more  or  less  of  a varicose  state 
of  the  blood-vessels  of  the  eye.  The  origin  of  this 
sort  of  cataract  is  constantly  attended  with  severe 
obstinate  headach. 

There  are,  says  Beer,  two  other  local  compli- 
cations, which  are  much  more  difficult  to  learn 
before  an  operation.  The  first  is  a cataract  com- 
bined with  a dissolution  of  the  vitreous  humour 
( synchysis ),  the  diagnosis  of  which,  indeed,  when 
the  affection  prevails  in  a considerable  degree,  is 
tolerably  easy,  as  the  cataract  trembles,  and  the 
iris  always  swings  backwards  and  forwards  upon 
the  slightest  motion  of  the  eyeball;  the  globe  itself 
is  somewhat  affected  with  atrophy  ; the  eye  is 
quite  spoiled,  and  feels  flaccid  and  unresisting  ; the 
sclerotica,  immediately  around  the  cornea,  is  bluish 
as  in  infants ; and  the  perception  of  light  is  uncer- 
tain. On  the  other  hand,  when  the  synchysis  is 
not  far  advanced,  the  only  symptoms  are  a suspi- 
cious softness  of  the  eyeball,  and  a swinging  of  the 
iris,  when  the  eye  is  suddenly  or  violently  moved. 

The  other  complication  of  cataract,  sometimes 
very  difficult  to  detect  previously  to  an  operation, 
is  amaurosis.  When,  indeed,  the  pupil  is  extra- 
ordinarily large,  the  iris  nearly  or  quite  motionless, 
and  the  patient  cannot  distinguish  day  from  night, 
and,  of  course,  not  the  least  glimmer  of  light,  no 
great  powers  of  divination  are  required  to  predict 
with  certainty,  that  no  operation  will  restore  the 


eyesight,  which  is  abolished  not  by  the  cataract, 
but  by  the  existing  amaurosis.  On  the  other  hand, 
when  the  motions  of  the  iris  are  nearly  as  free  as 
in  the  natural  state,  the  pupil  as  small  as  it  usually 
is  in  a given  degree  of  light,  the  patient  capable  of 
judging  accurately  of  the  strength  of  the  light,  and 
yet  the  cataract  conjoined  with  amaurosis,  which, 
with  the  exception  of  the  faculty  of  perceiving  the 
light,  completely  impedes  vision,  it  is  then  only  by 
a careful  inquiry  into  the  history  of  the  disease,  that 
certain  circumstances,  attending  the  origin  of  the 
cataract,  and  indicating  in  some  measure  the  preva- 
lence of  amaurosis,  can  be  traced.  Sometimes,  in 
consequence  of  one  eye  being  affected  with  amau- 
rosis, and  not  with  cataract,  a reasonable  suspicion 
may  be  entertained,  that  the  eye  with  cataract  is  also 
amaurotic ; yet,  says  Beer,  in  such  a case,  nothing 
certain  can  be  known  before  an  operation  is 
done. 

He  considers  the  general  complications  of  ca- 
taract to  be  as  numerous  as  the  diseases  of  the 
constitution  itself,  or  as  the  affections  of  other 
organs,  besides  the  eye  ; but,  the  most  common 
are  scrofula,  gout,  syphilis,  psora,  old  ulcers  of  the 
leg,  and  an  unhealthy  constitution. 

Causes,  Prognosis,  &c. 

Old  age  may  be  regarded  as  one  of  the  predis- 
posing causes  of  cataract,  inasmuch  as  the  disease 
is  most  frequent  in  advanced  life.  Of  500  ca- 
taract patients,  treated  by  Dr.  Fabini,  268  were 
males,  and  232  females.  The  ages  of  these  indi- 
viduals were  as  follows  : — • 

From  1 to  10  years  14 


11  to  20  16 
21  to  30  18 
31  to  40  18 
41  to  50  51 
51  to  60  102 
61  to  70  172 


71  and  upwards  109 
500 


(See  Mackenzie  on  Bis.  of  the  Eye,  p.  679.;  and 
Grafe  und  Walthers  Journ.  vol.  xiv.  p.  445. 
Berlin,  1830.)  This  table  may  afford  a tolerably 
correct  view  of  the  comparative  frequency  of 
cataract  at  different  ages. 

It  was  the  doctrine  of  Wenzel,  that  persons, 
much  exposed  to  strong  fires,  and  above  the  age 
of  40,  were  more  liable  to  cataracts  than  other 
individuals. 

Beer  assents  to  the  general  correctness  of  the 
opinion,  that  old  age  is  conducive  to  cataracts, 
since  the  disease  is  most  frequently  observed  in  old 
persons.  Yet,  says  he,  that  age,  nay,  a very 
great  age,  cannot  be  deemed  a regular  cause  of 
cataract,  is  clear  from  the  circumstance  of  many 
very  old,  and  even  decrepit,  individuals  being  able, 
with  the  aid  of  spectacles,  to  read  the  smallest 
print ; and  it  would  seem  that  other  causes,  besides 
old  age,  are  essential  to  the  production  of  cataracts; 
as,  for  instance,  immoderate  exertion  of  the  eye 
during  youth,  particularly  in  such  employments 
as  expose  the  organ  to  a strong  reflected  light. 
(Lehre  von  den  Augenkr.  b.  ii.  p.  325.)  And  ac- 
cording to  the  same  author,  one  of  the  most  im- 
portant, though  least  noticed,  causes  promoting 
the  formation  of  cataract,  is  allowing  a strong  light 
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suddenly  to  enter  the  eyes  of  a new-born  or  very 
young  delicate  infant,  the  consequence  of  which 
is,  that  cataracts  form  more  or  less  quickly  with 
inflammation  of  the  capsule  and  lens,  or  remain 
for  life  incomplete,  as  is  the  case  in  the  central 
capsulo-lenticular  cataract. 

Frequently  (says  a modern  writer)  the  cataract 
“proceeds  from  an  hereditary  disposition,  which 
has  existed  for  several  successive  generations; 
while,  in  other  cases,  it  attacks  several  members 
of  the  same  family,  without  any  disposition  of 
this  kind  being  recognisable  in  their  progenitors. 
Among  others,  Janin  mentions  a whole  family  of 
six  persons,  who  laboured  under  this  disease.” 
( Obs . sur  I’CEil,  p.  149.)  Richter  extracted  the 
cataract  from  a patient.,  whose  father  and  grand- 
father had  been  affected  with  the  same  malady, 
and  in  whose  son,  at  that  period,  it  had  begun  to 
manifest  itself.  He  adds,  that  he  had  seen  three 
children,  all  born  of  the  same  parents,  who  ac- 
quired cataracts  at  the  age  of  three  years.  (On 
the  different  Kinds  of  Cataract,  p.  3.)  “ During 

my  apprenticeship  with  the  late  Mr.  Hill,  of 
Barnstaple,  I was  present,  when  he  operated  on 
two  brothers,  and  a sister,  all  of  whom  were 
adults,  and  who  stated,  that  three  of  four  others 
of  theiF  family  were  affected  with  symptoms  not 
unlike  those  which  they  had  experienced  at  the 
commencement  of  the  complaint.  I myself  re- 
cently operated  on  two  gentlemen  advanced  in 
years,  who  informed  me,  that  they  had  a brother 
on  his  return  from  India,  who  was  similarly  af- 
fected.” (See  Adams’s  Pract.  Obs.  on  Ectropium, 
Artificial  Pupil,  and  Cataract,  p.  101.  London, 
1812.)  Beer  speaks  of  families  in  which  the 
children  aU  became  afflicted  with  cataracts  at  a 
certain  age ; cases,  says  he,  where  an  operation, 
though  done  by  the  most  skilful  practitioner,  hardly 
ever  succeeds.  (Lehrevon  denAugenkr.b.ii. p.331.) 

The  dust  of  lime  is  supposed  to  be  conducive  to 
the  disease,  cataracts  being  said  to  be  frequent 
amongst  the  workmen  in  lime-pits  and  kilns.  In 
such  cases,  I conceive  that  the  cataract  has  mostly 
been  the  result  of  inflammation. 

W ounds  of  the  eye,  where  the  weapon  has 
pierced  the  capsule  and  the  lens,  and  especially 
violent  concussions  of  the  fore  part  of  the  globe 
of  the  eye,  though  no  wound  may  exist,  are  in 
general  followed  by  a cataract,  as  an  immediate 
consequence.  H his  is  the  case,  says  Beer,  even  when 
no  inflammation  arises  from  the  injury,  the  cataract 
often  occurring  in  a few  hours,  and  in  so  consider- 
able a degree  as  not  to  admit  of  being  mistaken. 

The  cause  of  cataract,  thus  rapidly  produced, 
must  depend,  in  Beer’s  opinion,  upon  the  complete 
separation  of  the  lens  from  its  connections  with  the 
capsule,  and  not  unfrequently  in  part  upon  the 
detachment  of  the  capsule  itself  from  the  neighbour- 
ing textures  ; for,  in  such  cases,  this  membrane 
also  gradually  becomes  opaque. 

In  the  opinion  of  Delpech,  Demours,  Wendt,  and 
Walther,  the  opacity  of  the  lens,  termed  cataract, 
is  equivalent  to  its  death.  That  its  original  struc- 
ture must  be  entirely  disorganised  and  destroyed 
where  the  cataract  is  soft,  or  fluid,  mustbe  perfectly 
manifest.  To  the  view  adopted  by  the  preceding 
writers  Mr.  Middlemore,  inclines.  “ Parts  (says 
lie')  maybe  discoloured,  and  may  still  retain  their 
usual  degree  of  vitality,  and  their  proper  grade  of 
organisation  ; for  instance,  a serous  membrane  may 
be  rendered  opaque,  or  the  colour  of  the  iris  may 


§53 

be  changed  by  inflammation,  and  yetwe  do  not  say, 
that  either  the  one  or  the  other  of  these  textures 
has  lost  its  vitality,  when  merely  so  altered  ; but 
I suspect  that,  when  the  crystalline  lens  has  be- 
come opaque,  it  ceases  to  be  a living  part  of  the 
animal  machine.  The  occurrence  of  cataract  in 
very  aged  persons,  and  of  congenital  cataract, 
the  hereditary  predisposition  to  cataract  in  some 
families,  and  the  proneness  of  the  lens  to  become 
opaque  from  slight  injury,  strongly  dispose  me 
to  this  opinion.  If  common  senile  cataract  be  not 
caused  by  death  of  the  lens ; if  this  explanation  of 
its  opacity  be  rejected  ; we  are  totally  at  a loss  to 
explain  its  frequent  occurrence  in  aged  persons. 
It  is  evidently  not  produced  in  them  by  inflamma- 
tion; for  it  takes  place  first — it  is  perceived — in  the 
centre  of  the  lens  : it  occurs  in  old  feeble  persons, 
and  is  unattended  by  pain,  or  by  any  morbid 
effect  in  the  other  parts  of  the  eye,  which  can  with 
propriety  be  referred  to  inflammation.”  (On  Bis.  of 
the  Eye,  vol.  ii.  p.  f>2.)  On  this  point  I should 
say,  that  there  is  evidence  rather  of  disorganis- 
ation, or  of  alteration  of  texture,  or  of  new  deposit 
in  the  lens,  than  of  actual  death  of  it.  When 
other  textures  lose  their  transparency  slowly  and 
insidiously  without  inflammation,  is  it  usual  to 
refer  such  change  to  loss  of  vitality?  On  this  part 
of  the  subject,  I consider  the  observations  of  Dr. 
Mackenzie  judicious.  The  most  frequent  kind  of 
cataract  (says  he)  is  that  which  occurs  in  old  age,  in- 
dependently of  inflammation,  or  injury.  We  ascribe 
this  variety  of  cataract  to  a defective  nutrition, 
gradual  decay,  or  marasmus  of  the  lens.  But,  in 
fact,  we  are  unacquainted  with  the  proximate 
cause  of  this  sort  of  cataract.  It  ends  not  merely 
in  an  opacity,  but  in  a peculiar  change,  which,  by 
some,  has  been  compared  to  a coagulation,  and, 
by  others,  to  a necrosis,  and  which  is  entirely 
wanting  in  the  glaucomatous  state  of  the  lens.  The 
lens  also  loses  its  natural  adhesion  to  the  internal 
surface  of  the  capsule,  and,  in  some  cases,  an  effu- 
sion of  fluid  takes  place  between  them. 

“Next  in  point  of  frequency  is  cataract  from 
injuries.  These  rupturing  the  capsule,  will  admit 
the  aqueous  humour  into  contact  with  the  lens. 
Even  the  smallest  puncture  of  the  capsule  will  in- 
duce lenticular  cataract.  If  the  rupture  of  the 
capsule  is  considerable,  in  four  and  twenty  hours, 
we  sometimes  see  the  lens  opaque,  an  effect  attri- 
buted to  the  coagulating  influence  of  the  aqueous 
humour,  but  which  is  more  probably  owing  to  in- 
flammation excited  in  the  lens.  Should  the  rup- 
ture of  the  capsule  remain  open,  the  whole  lens 
may  dissolve  in  the  aqueous  humour,  be  absorbed, 
and  thus  the  pupil  become  clear.  In  this  case, 
opaque  portions  of  the  capsule  often  remain  visible, 
although,  by  the  dissolution  of  the  lens,  a consider- 
able share  of  vision  is  restored. 

“ If  the  wound  of  the  capsule  closes,  the  disso- 
lution of  the  lens  ceases,  the  cicatrix  cf  the  capsule 
assumes  a chalk-white  appearance,  and  thus  a 
capsulc-lenticular  cataract  is  formed.  It  has  been 
coni ectured,  that  the  capsule  is  occasionally  ruptured 
in  the  tetanic  state  of  the  eyes,  which  attends  the 
convulsions  of  young  children,  so  that  the  aqueous 
humour  being  admitted  within  the  capsule,  the 
lens  becomes  opaque.  In  some  cases,  a blow  on 
the  eye,  without  any  penetration  of  its  tunics, 
ruptures  the  capsule ; while,  in  others,  cataract, 
generally  attended  by  amaurosis,  follows  a blow, 
without  any  apparent  rupture  or  dislocation. 
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“Inflammation  is  in  some  cases  the  proximate 
cause  of  cataract.  Indeed,  anterior  and  posterior 
capsular  cataracts  may  be  compared  to  specks 
of  the  cornea;  while,  in  some  instances,  the  lens 
also  from  long  continued  inflammation,  becomes 
opaque,  dissolves  into  a milk-like  fluid,  or  even 
suppurates.  Ossification  of  the  lens  and  its  capsule 
is  another  termination  of  inflammation  of  these 
parts.”  Iritis  is  sometimes  followed  by  opacity 
of  the  capsule  and  lens.  (See  Mackenzie  on  Dis. 
of  the  Eye,  p.  677.) 

Dr.  Mackenzie  has  met  with  a greater  number 
of  stocking- weavers  affected  with  cataract,  than  of 
any  other  trade.  The  disease  in  them  was  often 
attended  with  amaurosis.  “ Looking  intensely  at 
an  object  in  motion,  which  their  occupation  re- 
quires, is  probably  the  cause  of  their  eyes  becoming 
diseased.”  According  to  the  same  authority,  the 
inhabitants  of  volcanic  countries,  as  Naples  and 
Sicily,  are  very  subject  to' cataract.  (Op.  cit. 
p.  679.)  Respecting  his  statement,  that  wine  and 
spirituous  liquors  promote  its  occurrence,  I may 
observe,  that  the  disease  does  not  appear  to  be  par- 
ticularly frequent  among  the  drunken  classes  of 
society  in  London. 

In  this  country,  no  faith  is  put  in  the  notions, 
respecting  the  constitutional  influence  of  rheuma- 
tism, gout,  scrofula,  syphilis,  &c.  in  the  production 
of  cataracts,  except  where  such  general  disorders 
directly  excite  inflammation  of  the  eye,  and  opacity 
of  the  lens  or  its  capsule  is  brought  on  as  a con- 
sequence of  such  inflammation.  Indeed,  Mr. 
Guthrie  maintains,  that  scrofulous  inflammation  is 
rarely  propagated  to  the  interior  of  the  eye,  and 
that  strumous  subjects  are  not  more  subject  to 
cataract  than  other  individuals ; an  opinion  in 
which  I perfectly  coincide.  He  also  remarks,  that 
there  is  no  evidence  of  syphilitic  patients  being  par- 
ticularly liable  to  cataracts,  and  this,  even  when 
they  have  suffered  severely  and  frequently.  In 
short,  he  absolutely  denies  the  power  of  this  and 
other  constitutional  diseases  to  promote  the  form- 
ation of  an  opacity  of  the  lens  and  its  capsule,  unless 
inflammation  of  the  eye  be  excited  by  them.  (See 
Operative  Surgery  of  the  Eye,  p.  191.) 

Cataracts  are  said  to  have  been  cured  in  venereal 
patients.,  while  under  a course  of  mercury.  Pro- 
bably, however,  many  such  cases  might  have  been 
mere  opacities  of  the  cornea,  or,  at  most,  only  tran- 
sient opacities  of  the  capsule,  or  depositions  of 
lymph  in  the  posterior  chamber,  the  consequence 
of  existing  or  previous  inflammation.  Wenzel 
placed  no  reliance  whatever  on  the  power  of  any 
remedies  to  dissipate  a cataract,  and,  as  he  had  re- 
marked their  inefficacy  in  numerous  instances,  he 
felt  authorised  in  declaring,  that  internal  remedies, 
either  of  the  mercurial  or  any  other  kind,  are  in- 
adequate to  the  cure  of  this  disorder  ; and  equally 
so,  whether  the  opacity  be  in  the  crystalline  lens,  or 
in  the  capsule,  whether  incipient  or  advanced. 

Although  Ware  coincided  with  Wenzel  and 
Beer,  in  regard  to  the  uncertainty  of  all  known 
medicines  to  dissipate  an  opacity,  either  in  the  lens, 
or  its  capsule,  or  even  to  prevent  the  progress  of 
such  opacity,  when  once  begun,  yet,  according  to 
his  observations,  the  powers  of  nature  are  often 
sufficient  to  accomplish  these  purposes.  The  opaci- 
ties, in  particular,  which  are  produced  by  external 
violence,  he  had  repeatedly  seen  dissipated  in  a 
short  space  of  time,  when  no  other  parts  of  the 
eye  had  been  hurt.  In  such  cases,  the  crystalline 


lens  is  generally  absorbed,  as  is  proved  by  the 
benefit,  which  is  afterwards  derived  from  very 
convex  glasses.  In  some  of  these  cases,  though 
the  crystalline  had  been  dissolved,  the  greater  part 
of  the  capsule  remained  opaque,  and  the  light  was 
transmitted  to  the  retina  only  through  a small 
aperture,  which  had  become  transparent  in  its 
centre.  Instances  are  also  recorded,  in  which 
cataracts,  formed  without  any  violence,  have  been 
suddenly  dissipated  in  consequence  of  an  accidental 
blow  on  the  eye.  The  remedies,  which  Ware 
found  more  effectual  than  others,  were  the  appli- 
cation to  the  eye  itself  of  one  or  two  drops  of 
aether,  once  or  twice,  in  the  course  of  the  day, 
and  occasionally  rubbing  the  eye,  over  the  lid,  with 
the  point  of  the  finger,  first  moistened  with  a weak 
volatile  or  mercurial  liniment.  While  Mr. 
Guthrie  admits,  that  opacities  perceptible  behind 
the  iris,  have  been  cured  under  a course  of  medi- 
cine, he  considers  such  events  very  rare,  and  to 
have  been  accomplished  only  when  the  opacity 
arose  from  slight  depositions  in  the  capsule,  the 
result  of  simple  inflammation,  rather  than  from  any 
affection  of  the  crystalline  itself.  A haziness  of 
the  capsule,  caused  by  the  extension  of  inflamma- 
tion of  the  iris  to  it,  he  says,  may  almost  always  be 
relieved  under  the  treatment  proper  for  the  cure  of 
iritis ; but,  he  does  not  believe,  that  an  opacity  of 
the  lens,  distinctly  discerned  to  be  such,  has  ever 
been  removed  by  medicine.  He  expresses  his 
decided  opinion,  that  if  any  lenticular  cataracts 
have  really  been  cured,  they  were  caused  by  ex- 
ternal violence,  and  disappeared  in  consequence  of 
their  dissolution  in  the  aqueous  humour,  and  the 
action  of  the  absorbents,  the  opacity  of  the  lens 
having  been  the  result  of  a rupture  of  its  capsule. 
Ware,  who  at  one  time  supposed  that  incipient 
cataracts  might  be  cured  by  spirituous  applications, 
and  particularly  the  sulphuric  sether,  latterly 
abandoned  the  opinion  ; and  it  would  seem  from 
a note  in  the  third  edition  of  his  book  on  the 
cataract,  that  the  cases  he  published  in  the  first 
and  second,  and  as  proceeding  from  an  external 
injury,  were  of  the  latter  description.  ( Operative 
Surgery  of  the  Eye,  p.  250.)  In  short,  the  oper- 
ation is  now  regarded  as  the  only  means,  afford- 
ing any  rational  hope  of  restoring  the  eyesight  of 
patients  afflicted  with  cataracts.  Speaking  of 
genuine  cataracts,  Mr.  Lawrence  delivers  his  be- 
lief, that  no  external  nor  internal  medicines,  with 
which  we  are  at  present  acquainted,  can  alter  the  1 
condition  of  the  opaque  lens  and  capsule.  General  I 
or  local  measures  may  occasionally  alleviate  par- 
ticular symptoms,  or  remove  concomitant  affec- 
tions ; but  they  have  absolutely  no  influence  on  the 
cataract.  (On  Dis.  of  the  Eye,  p.  4 1 1 .)  Another 
experienced  and  well-informed  writer  on  this 
subject  joins  in  the  belief,  that  most  of  the  alleged 
cures  have  in  all  probability,  been  either  instances 
of  mere  fibrinous  effusions  on  the  surface  of  the 
capsule,  or  else  cases  of  ruptured  capsule,  in  which 
the  removal  of  the  opaque  lens  has  been  effected 
by  the  solvent  power  of  the  aqueous  humour; 
while,  on  other  occasions,  it  is  scarcely  to  be 
doubted,  that  no  affection  of  the  lens,  or  its  capsule 
existed  ; but,  that  glaucoma,  with  incipient  amau- 
rosis, was  mistaken  for  cataract,  and  submitted  to 
certain  modes  of  treatment,  which,  notunfrequently 
prove  efficacious  in  restoring  to  a certain  degree 
the  sensibility  of  the  retina.  (See  Mackenzie  on 
Dis.  of  the  Eye,  p.  698.  ed.  2.)  The  late  Mr. 
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Ware  has  been  the  only  practitioner,  who  has  at- 
tempted the  cure  of  cataract  by  local  stimulants. 
M.  Gondret  employs  electricity,  galvanism,  and 
ammoniacial  eollyria  ; and  cauterisation  of  the 
forehead  either  with  the  actual  cautery,  or  an 
ointment  composed  of  a highly  concentrated  solu- 
tion of  ammonia.  M.  Magendie  regards  the 
utility  of  this  practice  as  depending  upon  its  stimu- 
lating the  fifth  nerve,  the  influence  of  which  is 
so  essentially  concerned  in  the  nutrition  of  the  eye, 
that,  when  divided,  the  cornea  becomes  opaque, 
and  the  humours  are  transformed  into  a substance 
resembling  curd.  Cataract  being  often  suspected 
to  arise  from  defective  nutrition  of  the  lens,  some 
imperfection  of  the  nerve,  it  is  conceived,  may  be 
concerned.  Here  the  question  arises,  were  M. 
Gondret’s  cases  true,  or  spurious  cataracts?  Dr. 
Mackenzie  expresses  his  suspicion,  that  most  of 
them  were  of  the  latter  kind.  ( Op . cit.  p.  699.) 

Notwithstanding  the  perfection  to  which  the 
operation,  with  all  its  different  modifications, 
really  has  been  brought,  its  performance  will  not 
always  re-establish  vision  ; nay,  says  Beer,  it  is 
frequently  counterindicated  ; and  even  in  favour- 
able cases,  the  result  is  exposed  to  many  contin- 
gencies. 

When  the  operation  is  done  apparently  under 
favourable  circumstances,  and  its  event  is  unex- 
pectedly very  incomplete,  or  quite  unsuccessful, 
surgeons  in  vain  ascribe  the  failure  to  the  par- 
ticular method  of  operating,  which  they  have 
hitherto  adopted,  and  uselessly  abandon  it  for 
another  ; because  none  of  these  methods,  including 
that  which  is  preferred,  brought  to  the  highest  state 
of  perfection  possible,  can  be  applicable  to  all 
cataracts.  But,  says  Beer,  the  reason  of  the  ill 
success  is  generally  rather  owing  to  the  operation 
not  having  been  indicated,  or  to  a mode  of  oper- 
ating, not  well  calculated,  for  the  particular  case, 
havino-  been  selected.  He  ridicules  the  idea  of 
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adhering  exclusively  to  any  one  plan  of  operating ; 
and  whenever  the  question  was  put  to  him,  “ What 
is  your  plan  V’  he  answered,  that  his  custom  was 
to  operate  in  the  manner  which  appeared  to  him 
the  best  adapted  to  each  particular  case  about 
which  he  was  consulted.  A surgeon  should  be 
able  to  distinguish,  first,  the  cases  of  cataract,  in 
which  an  operation  may  be  done  with  the  best 
chance  of  success  ; secondly,  the  examples,  in 
which  the  prognosis  is  more  or  less  doubtful  ; and, 
lastly,  the  cases,  in  which  there  is  a great  proba- 
bility, or  an  absolute  certainty,  of  the  operation 
failing,  in  which  last  circumstance  the  practice  is 
prohibited. 

According  to  Beer,  the  result  of  an  operation 
will  probably  be  favourable  : — 1.  When  the  cata- 
ract is  a genuine  local  complaint,  perfectly  free 
from  every  species  of  complication.  2.  When 
the  conformation  of  the  eye  and  surrounding  parts 
is  such,  as  to  allow  whatever  method  of  operating 
may  be  most  advantageous  for  the  particular  case, 
to  be  done  without  difficulty.  3.  When  the  pa- 
tient is  intelligent  enough  to  behave  himself  in  a 
manner,  which  will  not  disturb  the  precision  and 
safety  of  the  requisite  proceedings  in  the  operation, 
or  the  subsequent  treatment.  4.  When  the  oper- 
ator not  only  possesses  all  requisite  medical  and 
surgical  knowledge  in  general,  but  is  capable  of 
judging  correctly,  what  method  of  operating  suits 
the  particular  case;  and  when  besides  he  has  de- 
rived from  nature  and  acquirement  such  mental 


and  corporeal  qualities,  as  are  essential  to  a skilful 
operator  on  the  eye ; viz.  an  acute  eyesight,  a 
steady,  but  light,  skilful  hand,  excellently  qualified 
for  mechanical  artifice  in  general;  long,  pliant 
fingers  ; a delicate  touch  ; a certain  tenderness  in 
the  scientific  treatment  of  this  particular  organ  ; 
complete  fearlessness ; invincible  presence  of 
mind  ; and  proper  circumspection.  5.  When  the 
requisite  instruments  are  not  too  complicated  ; but 
well  adapted  to  the  purpose,  and  in  right  order. 

6.  W hen  the  domestic  condition  of  the  patient  is 
such  as  not  to  occasion  any  particular  disadvan- 
tages during  or  after  the  operation.  Yet,  says 
Beer,  even  with  this  fortunate  combination  of  cir- 
cumstances, uniform  success  must  not  be  expected  ; 
for  a patient,  whose  sight  is  quite  prevented  by 
this  disease,  and  who,  previously  to  its  origin,  was 
already  far-sighted,  will  be  still  more  so  after  the 
removal  of  the  diseased  lens,  and,  in  order  to  see 
distinctly  the  most  common  objects  which  are  near, 
he  will  be  obliged  constantly  to  employ  suitable 
glasses.  An  individual  of  this  description,  though 
the  operation  be  done  with  great  success,  is  apt 
not  to  be  satisfied.  But  such  patients  as  wrere 
short-sighted  previously  to  the  formation  of  their 
cataracts,  are  more  pleased  with  the  restoration  of 
vision  ; as,  before  the  operation,  their  eyesight  was 
much  less  than  what  it  is  now,  and  in  general  they 
can  lay  aside  the  glasses,  which  they  formerly  made 
use  of,  without  having  occasion  for  any  others. 
Lastly,  as  Beer  remarks,  although  patients,  who, 
before  the  origin  of  their  cataracts,  were  neither 
far  nor  short-sighted,  are  sensible  of  the  important 
benefit  of  an  operation,  inasmuch  as  they  now 
plainly  discern  all  objects  again,  yet  they  are 
usually  obliged  to  employ  spectacles  in  reading, 
writing,  or  doing  any  kind  of  fine  work. 

On  the  other  hand,  the  result  of  an  operation 
Beer  considers  always  more  or  less  doubtful  : — 1. 
When  the  cataract  is  only  locally  complicated,  as, 
for  instance,  with  pterygium,  which  may  not  form 
any  absolute  reason  against  the  experiment.  2. 
When  the  conformation  of  the  eye  and  surround- 
ing parts  causes  several  hinderances  to  the  oper- 
ator ; as  is  the  case,  when  the  eye  is  small,  ancl 
deep  in  the  orbit,  and  the  fissure  of  the  eyelids  very 
narrow.  3.  When  the  patient  is  either  very  ob- 
stinate, rough-mannered,  particularly  timid,  or, 
badly  fed.  4.  When  the  surgeon  knows  how  to  oper- 
ate only  in  one  way,  in  which,  perhaps,  he  has  also 
not  had  sufficient  experience,  and  when  possibly 
he  is  also  deficient  in  the  qualities  specified  above, 
as  essential  to  a good  operator  on  the  eyes.  5. 
When  the  instruments  are  bad.  6.  When,  in  the 
patient’s  domestic  affairs,  there  are  any  circum- 
stances, which  cannot  be  removed,  and  are  likely 
to  have  a bad  effect  upon  the  operation,  as  an  un- 
wholesome, damp  room,  great  uncleanliness,  &c. 

7.  When  the  origin  of  the  cataract  was  attended 
with  repeated,  or  tedious  headach,  though  this  may 
have  subsided  a long  while.  8.  When  the  patient 
is  particularly  subject  to  catarrhal  and  rheumatic 
complaints,  especially  affecting  the  eyes.  9.  When 
the  patient  has  often  had,  or  still  labours  under,  an 
attack  of  erysipelas,  notwithstanding  the  parts  in- 
flamed be  remote  from  the  eye.  10.  When  the 
patient’s  skin  is  peculiarly  irritable.  11.  When  in 
his  childhood,  or  youth,  he  has  been  frequently  af- 
flicted with  convulsions,  or  epileptic  fits,  though 
these  complaints  may  have  ceased  many  years- 
12.  When  there  is  the  least  tendency  to  certain 
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constitutional  diseases,  scrofula,  gout,  syphilis,  &c. 
Gout,  however,  does  not  always  make  an  operation 
fail,  as  we  learn  from  Air.  Travers,  who,  in  three 
cases,  extracted  the  cataract  from  gouty  subjects, 
and,  though  a smart  attack  of  the  disease  followed 
the  operation,  the  eyes  were  unaffected^  and  the 
sight  was  well  recovered.  ( Synopsis  of  the  Dis- 
eases of  the  Eye,  p.297.)  13.  When  the  patients 
habit  is  bad,  though  not  affected  with  any  definite 
disorder.  14.  When  the  patient  in  his  youth 
has  often  been  troubled  with  attacks  of  ophthalmy. 
15.  When  he  cannot  perceive  the  different  degrees 
of  light,  and  correctly  describe  them,  while  nothing 
to  account  for  this  state  can  be  detected  in  the  eye 
itself.  16.  The  result  of  an  operation  is  always 
very  doubtful,  when  there  is  the  slightest  tendency 
to  hysteria,  or  hypochondriasis.  17.  AVhen  the 
patient  is  subject  to  violent  mental  emotions,  mania, 
&c.  18.  When  the  eye  to  be  operated  upon  can 

still  discern  things,  however  feebly ; a state,  which 
generally  produces  an  involuntary  resistance  to 
the  necessary  measures  in  the  operation.  19. 
When  the  cataract  is  the  consequence  of  a wound, 
though  free  from  complication.  20.  When  the 
patient  is  in  the  state  of  pregnancy.  21.  When  one 
eye  has  been  already  destroyed  by  suppuration. 
22.  And,  lastly,  when  one  eye  has,  already  been 
operated  upon  without  success,  by  a man  whose 
professional  judgment,  skill,  and  caution,  are  un- 
questionable. 

In  almost  every  case  of  congenital  cataract  in 
a child,  under  eight  years  of  age,  where  the  ca- 
pacity to  distinguish  the  different  degrees  of  light 
is  possessed,  and  where  the  eye  is,  in  oth  GT  respects, 
healthy  and  perfectly  formed,  the  prognosis,  with 
reference  to  the  probable  result  of  an  operation, 
will  be  favourable.  ( Richard  Micldlemore  on 
Dis.  of  the  Eye,  vol.ii.  p.  68.  ) 

According  to  Beer,  the  result  of  the  operation 
will  be  more  or  less  unfavourable  : — 1.  When  the 
patient  is  affected  with  gutta,  or  acne  rosacea,  not 
the  effect  of  hard  drinking,  but  rather  of  scurvy. 
2.  When  evident  traces  of  some  general  disease  of 
the  constitution  are  present.  3.  When  the  patient 
has  been  ill,  and  is  only  yet  convalescent.  4. 
When  any  other  disease,  though  not  constitutional, 
is  present.  5.  When  the  cataract  is  adherent  for 
a considerable  extent  to  the  uvea,  or  an  incurable, 
though  not  very  severe  chronic  inflammatory  af- 
fection of  the  eyelids,  or  eyeball,  prevails,  as,  for 
instance,  an  habitual  inflammation  of  the  Meibo- 
mian glands  ; ectropium  of  the  lower  eyelid ; the 
remains  of  a pannus  ; or,  a strong  aversion  to 
light. 

Lastly,  as  Beer  observes,  every  operation  must 
fail,  when  the  cataract  is  manifestly  joined  with 
complete  amaurosis,  a dissolution  of  the  vitreous 
humour,  dropsy,  or  atrophy  of  the  eye,  some  spe- 
cies  of  ophthalmy,  glaucoma,  or  a general  varicose 
affection  of  the  blood-vessels  of  the  eye. 

The  capacity  of  distinguishing  light  from  dark- 
ness, and,  in  a shady  place,  where  the  pupil  is  not 
too  much  contracted,  of  perceiving  bright  colours 
and  the  shadows  of  objects,  is,  as  Scarpa  has  par- 
ticularly noticed,  a very  important  desideratum  in 
every  case,  selected  for  operation. 

The  power  of  distinguishing  light  from  darkness 
is  even  more  satisfactory  than  motion  of  the  iris. 
I have  met  with  several  cases  of  complete  gutta 
serena,  in  both  eyes,  in  which  there  was  the  freest 
contraction  and  dilatation  of  the  pupils.  Had  such 


patients  been  also  afflicted  with  cataract  (a  coin* 
plication  by  no  means  unfrequent),  and  a surgeon,, 
induced  by  the  moveable  state  of  the  iris,  had 
undertaken  an  operation,  it  must  of  course  have 
proved  unavailing,  since  the  rays  of  light  could 
only  have  been  transmitted  to  an  insensible  retina, 
Richter  and  W enzel  make  mention  of  these  pecu- 
liarities, and  the  latter  refers  the  phenomenon  to 
the  iris  deriving  its  nerves  wholly  from  the  len- 
ticular ganglion,  while  the  immediate  organ  of 
sight  is  constituted  entirely  by  another  distinct 
nerve.  Hence,  motion  of  the  iris  is  not  an  in- 
fallible criterion,  as  authors  have  stated  ( Wathen ), 
that  the  retina  is  endued  with  sensibility.  Mr.  Lucas 
attended,  in  conjunction  with  Hey  and  Jones,  five 
children  of  a clergyman  at  Leaven,  near  Beverley, 
who  were  all  born  blind.  He  writes,  “ None  of 
them  can  distinguish  light  from  darkness ; and 
although  the  pupil  is,  in  common,  neither  too 
much  dilated  nor  contracted,  and  has  motions, 
yet  these  do  not  seem  to  depend  upon  the  usual 
causes,  but  are  irregular.”  (Med.  Obs.  and  Inq. 
vol.  vi.) 

The  reciprocal  sympathy  between  the  two 
organs  of  sight  is  so  active,  that  no  one,  solicitous 
to  acquire  either  physiological  or  pathological 
knowledge  respecting  them,  ought,  for  a moment, 
to  forget  it.  Hence,  in  the  examination  of  cata- 
racts, it  is  of  the  highest  importance  to  keep  one 
eye  entirely  secluded  from  the  light,  while  the 
surgeon  is  investigating  the  state  of  the  iris  in  the 
other  ; for  the  impression  of  the  rays  of  light  upon 
one  eye,  sensible  to  this  stimulus,  is  known  to  be 
often  sufficient  to  produce  corresponding  motions 
of  the  iris  in  the  opposite  one,  although  in  the  state 
of  perfect  amaurosis.  It  is  now  well  established, 
that  the  action  of  the  iris  is  not  exclusively  sym- 
pathetic with  the  impression  of  light  upon  the 
retina  of  the  eye,  to  which  it  belongs.  The  action 
of  the  iris  may  depend,  indeed,  first,  upon  the 
direct  agency  of  light  upon  its  irritable  and  con- 
tractile texture ; secondly,  upon  the  stimulus  of 
light  upon  the  retina;  or,  thirdly,  upon  a sympathy 
with  the  iris  of  the  opposite  eye.  In  investigating 
the  state  of  the  retina  in  several  forms  of  disease, 
these  three  influences  over  the  aetion  of  the  iris 
should  be  remembered.  (See  Middlemore  on  Dis. 
of  the  Eye,  vol.  ii.  p.  79.)  In  other  examples  of 
cataract,  the  pupil  may  be  quite  motionless,  and 
yet  sight  shall  be  restored  after  the  performance  of 
an  operation.  ( W enzel  f There  are  two  circum-  *| 
stances,  however,  which  may  prevent  us  from  ' 
ascertaining,  whether  the  retina  is  sensible  to  light 
or  not: — The  first  is,  a circular  adhesion  of  the 
crystalline  capsule  to  the  iris : here  Richter 
thought,  that  some  opinion  might  be  formed  of  if 
the  nature  of  this  case,  by  observing  the  distance 
between  the  cataract  and  pupil ; inferring,  that 
when  the  space  between  the  pupil  and  opaque 
lens  was  inconsiderable,  such  an  adhesion  had 
happened;  and,  when  the  cataract  did  not  seem 
particularly  close  to  the  pupil,  and  yet  the  patient  ; 

could  not  discern  light  from  darkness,  that  it  was  \ 
complicated  with  amaurosis.  The  second  circum- 
stance, sometimes  utterly  preventing  the  ingress 
of  any  light  to  the  healthy  retina,  is  the  round  ! 
bulky  form  of  the  cataract. 

But  although  the  power  of  distinguishing  light  1 
from  darkness  is  more  satisfactory  than  motion  of 
the  iris,  it  is  not  an  unequivocal  test  of  the  retina  6 
being  perfectly  free  from  disease.  While  amau- 
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rosis  is  incomplete,  the  patient  can  yet  distinguish 
light  and  the  shadows  of  objects.  Dilatation  of 
the  pupil  is,  also,  a deceitful  criterion  of  the  com- 
plication of  this  disease  with  the  cataract.  When 
the  cataract  is  large,  or  adherent  to  the  iris,  the 
pupil  is  frequently  much  dilated,  though  the  optic 
nerve  may  be  natural  and  sound : the  pupil  often 
continues  quite  undilated  in  a perfect  gutta  serena. 
( Richter .) 

From  all  this  it  must  be  manifest,  1st,  That  the 
irregularity  and  inconstancy  of  the  symptoms  of 
amaurosis,  together  with  the  possibility  of  particular 
states  of  the  cataract  rendering  the  patient  utterly 
unconscious  of  the  stimulus  of  light,  make  it  neces- 
sary for  the  surgeon  to  be  particularly  attentive  to 
the  appearance  and  to  the  history  of  the  origin  and 
progress  of  the  disease,  in  order  to  understand  the 
real  condition  of  certain  causes.  2dly,  That,  when 
the  patient  can  distinguish  light  from  darkness, 
though  the  iris  may  be  motionless,  there  is  good 
ground  for  trying  an  operation.  Possibly,  in  this 
circumstance,  an  incipient  amaurosis  may  exist ; 
but  the  chance  of  the  defect  of  the  iris  arising  from 
other  causes;  the  certainty,  that  the  opaque  body 
must  be  removed  from  the  axis  of  sight  (even  if 
the  disease  of  the  retina  be  cured),  ere  sight  can 
be  restored,  and  the  improbability  that  an  operation 
to  cure  the  cataract  will  render  the  other  complaint 
at  all  less  remediable,  fully  justify  the  attempt. 
Frequently,  the  patient  has  a fully  formed  cataract 
in  one  eye,  which  presents  the  signs  of  amaurosis, 
while  an  incipient  cataract,  or  one  as  much  ad- 
vanced, exists  in  the  other,  which,  at  present,  is 
free  from  these  symptoms  : in  this  case  (says  Mr. 
Travers),  the  cataract  of  the  latter  should  be  re- 
moved, without  delay.  ( Synopsis , &;c.  p.  314.) 

The  concurrent  testimony  of  almost  all  writers 
upon  the  subject  tends  to  prove,  that  the  restoration 
of  sight  has  sometimes  been  effected  in  the  most 
hopeless  cases  ; and  I am,  therefore,  of  opinion 
with  Mr.  Lucas  that,  in  all  doubtful  cases,  an 
operation  should  be  tried  as  a remedy  by  no 
means  violent  or  hazardous.  (Med.  Obs.  and 
Inquiries,  vol.vi.p.  257.) 

I shall  conclude  this  part  of  the  subject  with 
annexing  the  sentiment  of  Mr.  Travers,  viz.  that 
it  would  be  incorrect  to  say,  that  the  operation 
is  unadvisable  in  all  cases  of  cataract,  in  which 
the  patient  has  no  sense  of  light  ; for  it  is  possible, 
that  the  density  of  the  lens  may  be  such  as  abso- 
lutely to  exclude  the  light,  and  that  the  motions 
of  the  iris  may  be  therefore  suspended ; or  from 
some  degree  of  the  pressure  of  the  lens,  or  adhe- 
sion of  the  uvea  to  the  capsule,  that  the  pupil  may 
be  undilated,  and  the  circumference  of  the  lens 
permanently  covered.  But,  undoubtedly,  says 
Mr.  Travers,  a case  of  this  description  is  unpro- 
mising. “ A strong  sense  of  light,  by  which  at 
least  to  know  the  direction  in  which  it  enters  the 
apartment,  to  be  sensible  of  its  falling  on  the  eye, 
and  of  a shade,  as  the  hand  for  example,  inter- 
cepting it,  with  a corresponding  freedom  of 
motion  of  the  pupil,  is  the  most  favourable  state 
for  the  operation.”  (Sunopsis  of  the  Diseases  of 
the  Eye,  p.  315.) 

As  it  not  unfrequently  happens  that  cataracts, 
produced  by  external  violence,  spontaneously  dis- 
appear, (Pott,  Hey,  Ware,  fyc.)  the  operation 
should'  never  be  too  hastily  recommended  for  them. 

Respecting  the  question,  whether  an  operation 
ought  to  be  done,  when  only  one  eye  is  affected 
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with  cataract,  and  the  other  is  sound,  some  dif- 
ference of  opinion  prevails. 

One  reason  assigned  by  the  condemners  of  this 
practice,  viz.  that  one  eye  is  sufficient  for  the 
necessities  of  life,  is  but  of  a frivolous  description  ; 
but  another,  that  the  patient  would  never  be  able 
to  see  distinctly  after  the  operation,  by  reason  of 
the  difference  of  the  focus  in  the  eyes,  is  one  of 
true  importance  and  well  deserving  investigation. 
To  prove  that  success  does  sometimes  attend  the 
practice  of  couching,  an  extraction,  when  only  one 
eye  is  affected  with  a cataract,  I refer  to  a case 
reported  by  Maitre-Jan.  ( Trade  des  Maladies  de 
VCEil,  6dit.  Paris,  1741.  12mo.  Obs.  sur  une  Ca- 
taracte  laiteuse,  p.  196.) 

Also  to  Baron  Wenzel,  who  was  in  the  habit  of 
extracting  cataracts  with  some  success  when  only 
one  eye  was  affected  with  the  disease,  as  may  be 
learned  by  referring  to  the  cases  here  specified. 
(Cases  6. 13.  16.  19.  22.  25.  29.  30.  31.  34.  &c. 
Treatise  on  the  Cataract.) 

Richter  was  formerly  convinced,  that  the  ad- 
vice not  to  operate,  when  there  is  a cataract  only 
in  one  eye,  ought,  for  several  reasons,  to  be  dis- 
regarded; he  reminds  us  of  the  wonderful  consent 
between  the  eyes,  so  that  one  is  seldom  diseased 
without  the  other,  sooner  or  later,  falling  into  the 
same  state  ; and  hence  he  questions,  whether  it 
may  not  be  possible  to  prevent  the  loss  of  the 
sound  eye  by  a timely  operation.  An  non  caveri 
possit  jactura  integri  oculi  tempestive  extrahendo 
cataractam  prior  is  ? (Obs.  Chit,  fascic.  1.)  He 
adverts  to  the  remarkable  case  related  by  St.  Ives, 
where  a man  was  wounded  in  the  right  eye  by  a 
small  shot,  and,  shortly  afterwards,  had  a cataract 
in  it ; he  then  gradually  became  blind  in  the  left, 
but  soon  recovered  his  sight  in  it  after  the  cataract 
had  been  extracted  from  the  right  one.  Here  let  us 
notice,  that  St.  Ives  (Maladies  des  Yeux,  chap.  xv. 
art.  3.)  makes  no  mention  of  any  confusion  in 
vision,  in  consequence  of  the  different  refracting 
powers  of  the  two  eyes  in  question.  From  some 
modern  publications,  indeed,  it  would  appear  that, 
in  a few  instances,  an  incipient  cataract  in  one  eye 
has  actually  disappeared  of  itself,  after  the  opera- 
tion had  been  performed  for  a complete  one  in  the 
other.  (Carmichael  in  Med.  and  Physical  Journ. 
vol.  xix. ; and  Stevenson,  in  Edin.  Med.  and  Surg. 
Journ.  No.  lxxvii.  p.521.)  This  is  a circumstance 
which  is  urged  by  the  latter  gentleman,  not  only 
as  a strong  reason  for  disregarding  the  common 
opinion,  that  a cataract  should  never  be  operated 
upon  while  the  other  eye  enjoys  useful  vision,  but 
as  a powerful  motive  for  doing  the  operation  even 
at  an  early  period,  so  that,  if  there  be  no  cataract 
in  the  other  eye,  the  operation  may  be  the  means 
of  preventing  its  formation,  or,  if  it  be  already 
beginning,  the  chance  of  its  dispersal  by  the  effect 
of  the  removal  of  the  other  cataract  may  be  taken. 
In  the  Medicaland  Physical  Journ.  for  May,  1808, 
is  also  an  ingenious  paper,  defending  the  practice 
of  operating  when  only  one  eye  is  affected.  Ano- 
ther reason  assigned  by  Richter,  (Obs.  Chirurg. 
fascic.  1.)  for  disregarding  the  above  precept,  is, 
that  in  waiting  until  a cataract  forms  in  the  other 
eye,  the  existing  one,  which  is  at  this  moment, 
perhaps,  in  the  most  favourable  state  for  the  opera- 
tion, may  soon  change  so  much  for  the  worse  (for 
instance,  it  may  contract  such  adhesions  to  the  iris) 
as  either  to  destroy  all  prospect  of  relief,  or,  at 
most,  afford  but  a very  precarious  and  discouraging 
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one.  The  length  of  time  necessary  to  wait  is  also 
uncertain  and  tedious.  I once  saw  a man  in  St. 
Bartholomew’s  Hospital  who  had  had  a cataract  in 
one  eye  fifteen  years,  during  all  which  time  the 
other  continued  quite  sound  ; and  another  case  of 
twenty  years’  standing  has  lately  been  communi- 
cated to  me.  It  is  right  to  state  that  Richter  lat- 
terly inculcated  a contrary  opinion  to  what  he  for- 
merly espoused,  and  observed  that  the  patient  not 
only  does  not  see  better  with  the  two  eyes  after  the 
operation,  than  with  one  before  it ; but  he  fre- 
quently sees  more  confusedly,  because  the  eye  that 
has  been  operated  on  cannot  see  well  without  the 
aid  of  a glass,  which,  perhaps,  the  sound  one  does 
not  require.  (Anfangsgrun.de  der  Wundarzn. 
Drifter,  b.  iii.  p.  199.) 

Warner’s  objection  is  similar  to  that  specified  by 
Richter:  he  writes,  “The  eye,  from  which  the 
crystalline  lens  is  removed,  cannot  be  restored  to 
a degree  of  perfection  at  all  equal  to  that  of  the 
sound  eye,  without  the  assistance  of  a convex  glass.'” 
(Description  of  the  Human  Dye,  and  its  Diseases, 
p.  85.)  But  is  not  the  power  of  using  both  eyes  at 
the  same  time,  even  with  the  inconvenience  of  being 
necessitated  to  employ  a glass  for  the  purpose, 
preferable  to  being  blind  of  one?  The  cases  quoted, 
at  all  events  prove,  that  confusion  in  vision  is  not 
always  the  result  of  the  practice  : whether  the  fact 
is  concordant  with  the  modern  theory  of  vision,  is 
entirely  another  consideration.  If  it  should  be 
found  incompatible  with  it,  we  must  infer,  that  our 
knowledge  of  optics  still  continues  imperfect ; not 
that  such  well  attested  examples  as  some  alluded 
to  are  unworthy  of  belief. 

Tor  some  decided  information  on  the  foregoing 
interesting  question,  I have  referred  to  Beer  ; but 
he  seems  not  to  have  entered  into  its  consideration 
at  all.  The  only  instance,  in  which  he  approaches 
the  subject  is,  when  he  notices  the  custom  of  cover- 
ing the  eye,  which  yet  possesses  more  or  less  vision, 
when  the  other  alone  has  a cataract  in  a fit  state  for 
an  operation.  (Lehre  von  den  Augenkr.  b.ii.  p.351.) 

My  experienced  friend,  Mr.  Lawrence,  also 
joins  in  the  belief,  that  the  practice  is  not  productive 
of  advantage. 

Mr.  Guthrie  even  declares,  that  he  has  met  with 
several  “ cases  in  which  great  inconvenience  was 
sustained  from  the  confusion  of  vision  caused  by 
a successful  operation  and,  in  one  instance,  the 
patient  actually  wished  him  to  destroy  the  sight 
gained  by  the  operation.  He  therefore  joins  in 
the  opinion,  that  the  operation  should  not  be 
attempted  on  one  eye  while  the  other  is  sound. 
(Operative  Surgery  of  the  Eye,  p.  258.) 

On  the  same  side  of  the  question  is  Dr.  Macken- 
zie, who  remarks  that,  under  these  circumstances, 
delay  is  the  usual  practice.  “ Were  it  established 
(says  he)  that  cataract  might  be  produced  sym- 
pathetically, there  could  be  no  doubt  of  the  pro- 
priety of  removing  a single  cataract,  even  when  not 
the  slightest  appearance  of  the  disease  could  be  de- 
tected in  the  opposite  eye  ; but  the  fact  is  not  es- 
tablished. The  cataract  of  old  people  generally 
attacks  both  eyes  within  the  period  of  a few  months  • 
but,  in  middle  life,  we  often  meet  with  it  in  one  eye, 
the  other  having  continued  unaffected  for  many 
years.”  (On  Dis.  of  the  Eye,  p.  700.  ed.  2.) 

On  the  other  hand,  however,  we  have  the  evi- 
dence of  Dr.  Andrew  Smith,  a gentleman  whose 
observations  appear  to  be  deduced  from  consider- 
able experience  in  the  ophthalmic  hospital  at  Chat- 


ham. He  admits,  that  a slight  degree  of  double 
vision  does  occur  for  a short  time  after  the  lens  has 
been  extracted.  In  cases  where  the  lens  was  broken 
up,  however,  this  casual  imperfection  did  not  occur  j 
as,  before  the  lens  was  absorbed,  the  eye  became 
accustomed  to  its  privation.  “ The  following  (says 
he)  were  the  remarks  I made  on  the  cases,  in 
which  extraction  was  performed  : — Three  saw  ob- 
jects double  when  the  bandage  was  first  removed, 
and  for  nearly  twenty-four  hours  ; and  then  singly. 
Two  saw  double  for  about  three  hours  ; and  one  of 
them,  two  days  afterwards,  upon  being  surprised, 
and  opening  his  eyelids  suddenly,  experienced  for 
a few  seconds  the  same  imperfection.  A sixth  saw 
constantly  double  for  four  days,  and  after  that  as 
distinctly  as  ever  he  did ; and  the  other  three  cases, 
as  above  remarked,  always  single.”  (Edin.  Med. 
and  Surgical  Journ.  No.  lxxiv.  p.14.)  On  the 
whole,  I consider  this  question,  which  is  a very 
important  one  in  practice,  by  no  means  decidedly 
settled ; and,  as  far  as  the  evidence  of  various 
writers  upon  it  extends,  I think  those  who  are  in 
favour  of  operating  upon  a cataract,  though  the 
other  eye  is  sound,  have  the  best  of  the  argument. 

When  there  is  a fully  formed  cataract  in  one  eye, 
and  vision  is  retained  in  the  other,  Mr.  Travers 
thinks  the  postponement  of  the  operation  wrong. 

“ I am  satisfied  (says  he)  that  the  cataractous  eye, 
if  it  becomes  the  subject  of  an  accidental  inflam- 
mation, is  strongly  disposed  to  go  into  amaurosis  ; 
and  further,  that  the  retina  loses  its  vigour  by  the 
permanent  exclusion  of  light.  I speak  from  re- 
peated observation  of  the  fact.  The  objection  to 
the  operation  on  the  ground  of  inconvenience,  aris- 
ing from  the  difference  of  focus  of  the  two  eyes, 
when  one  only  is  the  subject  of  disease,  is  trivial, 
and  a consideration  altogether  subordinate  ; such  a 
defect  may  always  be  remedied  by  glasses  properly 
adjusted.  In  several  cases  of  amaurosis  ensuing 
upon  cataract,  I have  been  disposed  to  regard  the 
change  in  consistence  and  volume  of  the  lens,  as 
productive  of  a destroying  inflammation  ; in  others, 
of  a partial  absorption  of  the  vitreous  humour.” 
(Synopsis  of  Diseases  of  the  Eye,  p.313.) 

On  the  other  hand,  Mr.  Middlemore  contends, 
that  there  is  no  evidence  to  prove  that,  when  the 
sight  of  one  eye  is  destroyed,  the  opposite  organ 
becomes  impaired  or  amaurotic  in  consequence. 
“ Persons  (says  he)  who  were  born  with  one  eye 
only  ; persons  who,  in  early  life,  have  had  collapse 
of  one  eye-ball  after  an  attack  of  ophthalmia  ; per- 
sons who  are  affected  with  congenital  or  traumatic 
amaurosis,  or  cataract  of  one  eye  only,  very  often 
retain  the  sight  in  the  opposite  organ  to  a late 
period  of  life.”  (See  Middlemore  on  Dis.  of  the 
Eye,  vol.  ii.  p.114.)  This  author  seems  to  regard 
an  operation  for  a single  cataract  as  only  right  on 
young  females,  to  whom  personal  appearance  is  an 
argument  of  some  weight. 

When  there  are  cataracts  in  both  eyes,  some 
authors  are  of  opinion  that  there  is  no  reason  why 
one  should  not  be  operated  upon  immediately  after 
the  other.  As,  however,  the  inflammation  is  likely 
to  be  more  severe,  cceteris  paribus,  when  both  eyes 
are  operated  upon  at  the  same  time,  Scarpa,  who 
gives  the  preference  to  the  needle,  disapproves  of 
this  mode  of  proceeding,  and  assures  us,  that,  in 
patients  with  cataracts  in  both  eyes,  his  experience 
had  taught  him,  that  it  is  better  to  wait  till  one  eye 
is  well,  before  any  attempt  Is  made  upon  the  other, 
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On  this  point  the  following  is  Beer’s  sentiment : — 
When  cataracts  are  completely  formed  in  both 
eyes,  the  patient  willing,  and  every  thing  promises 
a favourable  result,  both  eyes  may  be  operated 
upon  at  the  same  time.  On  the  contrary,  when 
any  circumstances  are  present,  which  render  the 
event  of  the  operation  very  doubtful,  it  is  most  ad- 
visable to  make  the  attempt  only  on  one  eye,  even 
though  the  patient  absolutely  wish  more  to  be  done, 
so  that  if  the  first  operation  should  fail,  but  the 
complication  of  this  cataract  afterwards  change  con- 
siderably to  the  advantage  of  the  patient,  one  eye 
would  still  be  left  for  a second  more  favourable 
attempt.  ( Lehre  von  den  Augenkr.  b.  ii.  p.  350.) 

If  division  of  the  cataract  is  the  operation  to  be 
performed,  Dr.  Alackenzie  approves  of  operating 
on  both  eyes  at  the  same  time  ; if  extraction,  then 
he  deems  it  best  to  await  the  result  of  the  operation 
on  one  eye  before  touching  the  other.  “ Double 
extraction  (says  he)  decidedly  exposes  the  eyes  to 
greater  risk  of  inflammation.”  (On  Dis.  of  the 
Dye,  p.  700.  ed.  2.) 

Some  years  ago  it  was  the  common  doctrine 
that  no  operation  should  be  undertaken  for  a ca- 
taract before  the  patient  had  attained  the  age  of 
docility  and  reason,  and,  in  a point  of  view  ab- 
stractedly surgical,  there  can  be  no  doubt  of  the 
rectitude  of  such  advice  ; but  when  it  is  further 
considered  how  essential  sight  is  to  the  acquire- 
ment of  education  ; that  youth  is  the  condition  best 
adapted  for  this  indispensable  pursuit ; that  when 
the  child’s  head  is  steadily  fixed,  the  needle  admits 
of  being  employed  ; that,  with  the  aid  of  an  assist- 
ant, this  object  can  most  effectually  be  accom- 
plished ; that,  when  the  operation  is  delayed,  the 
cataract  may  acquire  adhesions  ; that  persons  have 
not  only  had  cataracts  successfully  depressed  or 
broken  at  a very  early  age,  but,  with  the  assistance 
of  a speculum  oculi,  have  even  had  them  extracted 
(see  Ware’s  note,  p.  90.  of  Wenzel’s  Treatise), 
which  is  universally  acknowledged  to  be  a far  more 
difficult  process ; and  that  the  pupil  of  the  eye, 
in  a young  subject,  is  nearly  as  large  as  in  an 
adult  ( Warner’s  Description  of  the  Human  Eye 
and  its  Diseases,  p.34.);  I cannot  help  thinking, 
with  Mr.  Lucas,  that,  after  a child  is  old  enough  to 
bear  an  operation,  the  attempt  to  cure  a cataract 
with  the  needle  may  be  proper  at  any  age.  Sur- 
geons do  not  refuse  to  operate  for  the  hare  lip  as 
early  as  two  years  of  age,  or  even  earlier  ; they  do 
not  wait  for  docility  and  reason  in  the  patient  to 
make  him  manageable,  and  sensible  of  the  pro- 
priety of  submitting  quietly  to  the  performance  of 
the  operation  ; they  render  him  tractable  by  force, 
and  thus  they  wisely  succeed^  in  making,  perhaps 
with  more  certainty  than  reliance  upon  the  fortitude 
of  any  human  being  would  afford,  a very  precise 
incision,  such  as  the  nature  of  the  operation  de- 
mands : and  why  should  they  refuse  to  attempt  the 
cure  of  cataracts  in  children,  when  the  motives 
are  more  urgent,  and  it  is  equally  in  the  power  of 
art  to  substitute  means  quite  as  effectual  as  docility 
and  reason  in  surgical  patients  1 What  experienced 
operator  would  trust  to  these  qualities,  vrhen  he 
undertakes  any  grand  operation,  even  on  the  most 
rational  and  firm  adult  ? ( Critical  Refections  on  the 
Cataract,  1805.) 

The  propriety  of  operating  on  the  cataracts  of 
children  seems  now  firmly  fixed  on  the  basis  of 
experience.  The  needle  may  be  successfully  em- 
ployed on  children  of  the  most  tender  age.  lire 
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late  Mr.  Saunders,  surgeon  to  the  London  Infir- 
mary for  Diseases  of  the  Eye,  had  the  principal 
share  in  promoting  the  adoption  of  this  important 
improvement.  His  practice  confirmed  what  reason 
had  long  ago  made  probable  ; and  the  judgment, 
tenderness,  and  skill  with  which  he  operated  on  the 
eyes  of  infants,  as  well  as  those  of  adults,  were  fol- 
lowed by  a degree  of  success  which  had  never  been 
previously  witnessed,  and  which  infused  quite  a 
new  spirit  into  this  most  interesting  branch  of  sur- 
gery. Subjects  from  eighteen  months  to  four  years 
old,  received  most  benefit  from  Mr.  Saunders’s  ope- 
rations ; and,  if  any  intermediate  time  be  selected. 
Dr.  Farre  is  inclined  to  recommend  the  age  of 
two  years.  “ The  parts  have  then  attained  a degree 
of  resistance  which  enables  the  surgeon  to  operate 
with  greater  precision  than  at  an  earlier  period  ; 
yet,  the  capsule  has  not  become  so  tough  and  flex- 
ible as  it  does  at  a later  period,  after  the  lens  has 
been  more  completely  absorbed. 

“ But  this  is  not  the  greatest,  although  a con- 
siderable advantage  of  an  early  operation  ; for,  in 
cases  in  which  the  patient  has  no  perception  of  ex- 
ternal objects,  the  muscles  acquire  such  an  invete- 
rate habit  of  rolling  the  eye,  that,  for  a very  long 
time  after  the  pupil  has  been  cleared  by  an  opera- 
tion, no  voluntary  effort  can  control  this  irregular 
motion,  nor  direct  the  eye  to  objects  with  sufficient 
precision  for  the  purpose  of  distinct  and  useful 
vision.  The  retina,  too,  by  a law  common  to  all 
the  structures  of  an  animal  body,  for  want  of  being 
exercised,  fades  in  power.  Its  sensibility,  in  many 
of  the  cases,  cured  at  the  ages  of  four  years,  and 
under,  could  not  be  surpassed  in  children  who  had 
enjoyed  vision  from  birth  ; but,  at  eight  years,  or 
even  earlier,  the  sense  was  evidently  less  active  ; 
at  twelve,  it  was  still  more  dull ; and  from  the  age 
of  fifteen  and  upwards  it  was  generally  very  im- 
perfect, and  sometimes  the  mere  perception  of  light 
remained.  But  these  observations  do  not  apply  to 
those  congenital  cataracts  in  which  only  the  centre 
of  the  lens  and  capsule  is  opaque,  the  circumference 
being  transparent for,  in  those,  the  retina  is  ex- 
ercised by  a perception,  although  an  imperfect  one, 
of  external  objects,  the  motions  of  the  muscles 
which  direct  the  globe  are  associated,  and  an  ab- 
sorption of  the  lens  does  not  take  place  : therefore 
in  this  variety  of  the  disease,  the  argument  in  favour 
of  an  early  operation,  is  not  so  much  a medical  as 
a moral  one  - — it  is  preferable  for  the  purposes  of 
education  and  enjoyment.”  ( Saunders  on  Diseases 
of  the  Eye,  p.  153. 155.) 

Besides  Mr.  Saunders,  several  other  surgeons  of 
the  present  day  have  become  zealous  advocates  for 
operating  upon  the  cataracts  of  children.  Even 
Mr.  Ware,  before  his  death,  strongly  recommended 
the  use  of  the  needle  in  the  congenital  cataract  of 
infants  and  children.  The  late  Mr.  Gibson  of 
Manchester  likewise  urged  the  propriety  of 
couching  young  subjects,  and  fixed  on  the  age  of 
six  months  as  preferable  to  that  of  two  years. 
“ Whatever  objections  (says  he)  have  been  urged 
against  the  safe  and  effectual  use  of  the  couching- 
needle  in  infants,  have  always  appeared  to  me  so 
slight, and  so  easily  surmountable,  that,  without  in- 
quiring particularly  into  the  real  state  of  the  question, 
I have  long  concluded  that  the  same  motives  which 
would  induce  an  operator  to  couch  a cataract  at 
any  period  of  adult  life,  would  equally  lead  him  to 
perfo  -m  that  operation  at  any  earlier  period,  when 
a cataract  exis  ed.  Acting  upon  this  presumption, 
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X have  operated  upon  children  of  all  ages  for  ten 
years  past.”  (See  Edin.  Med.  and  Surg.  Journal, 
vol.  vii.  p.  394.) 

Mi%  Gibson’s  paper  being  dated  June,  1811,  we 
are  of  course  given  to  understand  that  he  pursued 
this  practice  from  the  year  1801  ; he  says,  “ If  an 
operator  cannot  depend  upon  his  management  of 
the  eye,  so  as  to  render  it  steady  by  the  introduc- 
tion of  the  couching-needle,  he  can  avail  himself 
of  the  assistance  of  a speculum  to  restrain  its 
motions. 

“ X'he  following  observations  will  apply  prin- 
cipally to  infants  under  twenty  months  old  : — The 
advantages  which  an  operator  possesses  in  operat- 
ing upon  a child  of  this  age,  as  compared  with  a 
child  of  three  years  old  or  upwards,  are  important. 
An  infant  is  not  conscious  of  the  operation  in- 
tended : it  is  free  from  the  fears  created  by  imagin- 
ation, and  can  oppose  very  feeble  resistance  to  the 
means  employed  to  secure  it  with  steadiness.  At  an 
early  age  it  has  not  acquired  the  power  of  retract- 
ing the  eye  deep  in  the  socket,  so  that  the  operator 
has  always  a good  prospect  of  introducing  the 
couching-needle  with  ease,  by  watching  a proper 
opportunity.  The  eye  has  not,  at  this  time, 
acquired  the  unsteady  rolling  motion  which,  after 
a few  years,  is  so  common  and  remarkable  in  chil- 
dren born  blind,  or  reduced  to  that  state  soon  after 
birth.  So  that  this  impediment  to  the  easy  intro- 
duction of  the  needle  does  not  exist  in  infants  a few 
months  old.  The  operator  also  has  it  in  his  power  to 
administer  a dose  of  opium,  sufficient  to  render  the 
steps  necessary  to  expose  the  eye,  almost  entirely 
disregarded  by  his  patient.  With  respect  to  the 
state  of  the  eye  itself,  but,  particularly  that  of  the 
cataract,  this  is  more  favourable  for  the  operation, 
than  at  any  future  period  of  life,  hi  infants,  the 
cataract  is  generally  fluid,  and  merely  requires  the 
free  rupture  cf  its  containing  capsule,  which  is  in 
that  case  generally  opaque.  The  capsule,  how- 
ever, is  tender,  and  easily  removed  by  the  needle, 
so  as  to  leave  an  aperture  sufficiently  large  for  the 
admission  of  light.  The  milky  fluid  which  escapes 
from  the  capsule  is  soon  removed  by  absorption. 
If,  on  the  other  hand  (says  Mr.  Gibson),  the  cata- 
ract should  be  soft,  it  is  generally  of  so  pulpy  a 
softness,  that  the  free  laceration  of  the  anterior  part 
of  its  capsule,  and  the  consequent  admission  of  the 
aqueous  humour,  ensure  its  speedy  dissolution  and 
disappearance,  without  the  necessity  of  a second 
operation.  Should  the  cataract  happen  to  be  hard, 
there  will  be  no  more  difficulty  in  depressing  it, 
than  in  an  adult. 

“ The  advantages  which  an  operator  will  possess 
when  he  attempts  the  removal  of  a cataract  in  a 
child  of  a few  months  old,  are  peculiar  to  that 
period.  In  proportion  as  the  age  of  the  patient 
advances,  until  he  arrives  at  the  age  of  discretion, 
and  can  estimate,  in  some  measure,  the  value  of 
sight,  by  feeling  its  loss,  the  difficulties  opposed  to 
the  use  of  the  couching-needle  increase.  His  fears 
of  the  operation,  the  unsteadiness  of  the  eye,  and 
his  power  cf  retracting  it  within  the  orbit,  present 
considerable,  but  not  insuperable,  obstacles  ; such, 
however,  as  every  surgeon  would  willingly  dispense 
with,  if  he  had  it  in  his  power. 

“ Before  an  operation,  at  an  early  age,  is  re- 
commended, the  practitioner  ought  (as  at  any 
other  age)  to  ascertain,  that  the  cataract  is  not 
complicated  with  a defective  state  of  the  retina,  or 
with  a complete  amaurosis.  Such  cases  are  by  no 


means  uncommon.  Some  years  ago,  I recollect 
to  have  seen  five  or  six  children,  the  families  of 
two  sisters,  who  were  all  totally  blind,  and  in  an 
idiotic  state,  with  cataracts  accompanied  by  amau- 
rosis.” ( Gibson , Op.  et  loco  cit.) 

I find  also  in  this  paper  some  arguments  which 
are  repeated  in  Mr.  Saunders’s  work: — “Tew 
practitioners  at  all  conversant  with  cases  of  blindness 
from  birth,  will  deny  that  it  is  highly  probable  that 
the  eye  may  lose  a considerable  part  of  its  original 
powers,  from  the  mere  circumstance  of  its  having  so 
long  remained  a passive  organ.  Hence,  probably, 
it  happens,  that,  in  some  cases  of  congenital  cata- 
ract, the  only  benefit  conferred  on  the  patient  by 
an  operation,  is  that  of  enabling  him  to  find  his  way 
in  an  awkward  manner,  and  to  discriminate  the 
more  vivid  colours.  Such  patients  have  never  been 
able  to  discern  small  objects,  or  to  judge,  in  any 
useful  degree,  of  figure  or  magnitude  : I am  well 
aware,  however,”  says  Mr.  Gibson,  “ that,  in  some 
rare  instances,  such  a defective  state  of  the  eye  ex- 
ists from  birth. 

“ Another  circumstance,  which  must  have  at- 
tracted the  attention  of  oculists,  is,  that,  in  a few 
years,  the  eye  of  a patient  born  blind  acquires  a 
restless  and  rolling  motion,  which  is  at  length  so 
firmly  established  by  habit,  that  he  has  little  con- 
trol over  it.  This  motion  unfortunately  continues, 
for  a considerable  time,  after  sight  has  been  re- 
stored to  such  a person,  and  is  a very  material 
obstacle  to  the  early  attainment  of  a knowledge  of 
the  objects  of  vision.  He  cannot  fix  his  eye  steadily 
upon  one  point  for  a moment,  and  the  inconve- 
nience which  arises  from  this  unsteadiness,  is,  to 
such  a person  occasionally  as  great  a bar  to  the 
distinct  view  of  an  object,  as  the  unsteady  motion 
of  the  same  object  would  be  to  one  whose  vision  is 
perfect.  This  inconvenience  any  one  can  appre- 
ciate, and,  as  far  as  I know,  it  is  completely  avoided 
by  restoring  sight  at  an  early  age.”  As  a motive 
for  operating  on  infants,  Mr.  Gibson  also  com- 
ments on  the  loss  of  those  years  which  ought  to  be 
spent  in  education.  (See  Edin.  Med.  and  Surgical 
Journal,  vol.  vii.  p.394,  400.) 

With  reference  to  the  results  of  Saunders’s  ope- 
rations, Dr.  Farre,  informs  us,  that  the  sensibility  of 
the  eye,  “ m many  of  the  cases  cured  at  the  ages 
of  four  years  and  under,  could  not  be  surpassed  in 
children  who  had  enjoyed  vision  from  birth  ; but,  at 
eight  years,  or  even  earlier,  the  sense  was  evidently 
less  active  ; at  twelve,  it  was  still  more  dull ; and, 
from  the  age  of  fifteen  and  upwards,  it  was  gene- 
rally very  imperfect,  and  sometimes  the  mere  per- 
ception of  light  remained.”  (See  Saunders  on  Dis. 
of  the  Eye,  p.  154.)  In  a case  which  I lately  at- 
tended with  Mr.  Alexander,  and  Mr.  Bainbridge 
of  Tooting,  the  latter  fact  was  unfortunately  exem- 
plified after  extraction  of  the  lens.  The  patient 
was  a young  woman,  aged  eighteen,  who  had  con- 
genital cataracts.  Dr.  Mackenzie  is  also  an  advo- 
cate for  operating  in  infancy,  if  possible,  before 
teething  commences.  (On  Dis.  of  the  Eye,  ed.  2. 
p.702.)  Mr.  Lawrence  has  operated,  with  perfect 
success,  on  infants  of  six  weeks,  but  considers  the 
age  of  two  months  as  generally  early  enough.  He 
has  always  operated  in  the  first  year,  where  lie  has 
had  the  choice.  (On  Dis.  of  the  Eye,  p.  51.) 

Mr.  Guthrie  considers  the  period  of  dentition  an 
unseasonable  one  for  the  operation  ; but  excepting 
the  time  of  .this  process,  if  the  child  be  healthy,  he 
thinks  it  qualified  for  the  attempt  at  any  age, 
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reckoning  from  that  of  six  months : and  that, 
“ even  if  the  operation  be  delayed  until  the  end  of 
the  third  or  fourth  year,  little  or  no  inconvenience 
is  found  to  arise  from  it.”  ( Operative  Surgery  of 
the  Eye,  p.  362.) 

When  once  it  is  decided  to  operate  upon  a 
cataract,  the  sooner  the  operation  is  done,  in 
general,  the  better  ; because  the  anxiety  of  the  pa- 
tient increases,  every  day,  nay,  every  hour.  When 
the  operation  is  deferred  for  a few  days,  the  great- 
est caution  must  be  used  not  to  let  him  expose  him- 
self to  any  causes  likely  to  bring  on  catarrhal  or 
rheumatic  complaints.  (Beer,  b.  ii.  p.344.)  The 
following  advice,  delivered  by  Mr.  Lawrence,  with 
respect  to  preparation  of  the  patient  for  operation, 
seems  judicious  : — After  recommending  the  opera- 
tion not  to  be  performed  if  the  tongue  is  foul,  he 
observes,  “No  fermented  liquors,  and  generally 
no  animal  food  should  be  taken  for  a week,  or  fort- 
night previously ; and  the  bowels  should  be  evacu- 
ated by  some  mild  aperient,  every  other  day  during 
this  time  : they  should  also  be  well  cleared  on  the 
morning  of  the  operation.  These  remarks  will 
apply  to  all  cases  ; and  generally  speaking  this 
is  the  only  preparation  necessary.  Some  patients, 
however,  require  other  preparatory  measures  ; in 
plethoric  subjects,  and  such  as  manifest  great  de- 
termination of  blood  to  the  head,  direct  depletion 
is  necessary.  In  robust  persons,  in  those  about  the 
middle  period  of  life,  it  will  be  necessary  to  resort 
to  venesection;  and,  if  the  pulse  were  full,  and  the 
patient  young  and  strong,  it  might  be  advisable  to 
take  blood  freely  and  repeatedly  before  operating. 
In  genera],  it  is  sufficient  to  take  some  blood  on  the 
morning  of  the  operation.  In  those  of  a plethoric 
habit,  with  symptoms  of  determination  to  the  head, 
we  must  practise  active  depletion  ; and  this  is  occa- 
sionally necessary,  even  in  old  persons.”  ( Lawrence 
on  Bis.  of  the  Eye,  p.415.)  If  the  bowels  are 
disordered,  tongue  foul,  and  appetite  lost,  a dose  of 
calomel,  every  second,  or  third  night,  followed  by 
salts  and  senna  next  morning,  ought  to  be  given, 
three,  or  four  times.  “ Even  if  the  patient  appears 
to  be  in  perfect  health,  three  or  four  saline  purges 
ought  to  be  administered  at  proper  intervals,  and 
a strict  antiphlogistic  plan  of  diet  followed,  for  at 
least  eight  or  ten  days.”  ( Mackenzie, Op. cit.p.  701.) 

Mr.  Middlemore  states,  that  he  has  repeatedly 
operated  for  cataracts  upon  very  gouty  persons, 
with  almost  uniform  success.  His  plan  is  to  place 
an  issue  in  the  arm , about  a week  prior  to  the  ope- 
ration, to  select  proper  weather  for  the  operation, 
and  to  take  care  that  no  fit  of  gout  is  expected  to 
occur  about  the  time  of  its  performance.  In  this 
particular  case,  he  also  prefers  operating  upon 
both  eyes  at  the  same  period.  ( On  Bis.  of  the  Eye, 
vol.  ii.  p.  120.)  If  a fit  of  gout  is  impending,  or  is 
supposed  to  be  likely  to  occur,  it  should  be  allowed 
to  pass  over  before  the  operation  is  performed.  Or, 
if  the  patient  has  a strong  determination  of  blood 
to  the  head,  he  should  be  cupped,  a few  days  be- 
fore the  operation  is  attempted,  in  addition  to  the 
bleeding  recommended  by  Mr.  Guthrie  on  the 
evening  preceding  the  operation.  (On  the  Certainty 
of  Extraction,  P-71.) 

Of  the  various  Operations  for  Cata- 
ract. 

Four  different  operations  are  practised  for  the 
cure  of  cataracts,  viz.  one  termed  couching,  or  de- 


pression, of  which  the  method  called,  reclination, 
is  a modification  : second,  named  extraction  : a 
third,  in  which  the  lens  is  neither  extracted  nor 
depressed,  but  after  the  needle  has  been  intro- 
duced into  the  eye  in  the  same  manner  as  for  de- 
pression, the  lens  is  disturbed,  or  divided,  and  left 
in  its  place  to  be  removed  by  absorption.  This 
method  is  frequently  termed  the  operation  by 
solution,  or  absorption,  which,  however,  is  not 
altogether  an  unobjectionable  phrase,  because 
these  processes  are  also  concerned  as  a means  of 
restoring  vision  after  keratonyxis  : and  a fourth,  de- 
nominated keratonyxis,  which  consists  in  puncturing 
the  cornea  with  a needle,  the  point  of  which  is  to 
be  conveyed  through  the  pupil,  so  as  to  reach  the 
cataract,  which  is  to  be  gently  broken  into  frag- 
ments. In  particular  cases,  as  Beer  observes, 
each  of  these  modes  has  manifest  advantages  over 
the  others  ; but  no  single  method  will  ever  be 
exclusively  preferred  by  any  man  of  experience 
and  judgment.  In  every  operation  for  a cataract, 
the  position  of  the  patient,  assistants,  and  surgeon, 
is  of  great  importance.  In  order  to  enable  the 
assistant,  who  stands  behind  the  patient,  to  be  con- 
veniently near  the  head  of  the  latter,  Beer  prefers 
letting  the  patient  sit  cn  a stool  which  has  no  back. 
However,  some  surgeons  have  been  in  favour  of 
employing  a chair,  which  is  completely  perpen- 
dicular. When  the  left  eye  is  to  be  operated 
upon,  the  same  assistant  is  to  apply  his  right  hand 
under  the  patient’s  chin,  and  press  the  head  of  the 
latter  against  his  breast,  at  the  same  time  that  he 
inclines  it  and  himself  more  or  less  forward  to- 
wards the  operator,  who  sits  upon  rather  a high 
stool,  in  front  of  the  patient.  In  this  country,  a 
music-stool  is  commonly  preferred,  the  height  of 
which  can  be  regulated  in  a moment,  by  simply 
turning  the  seat  round  to  the  right,  or  left,  whereby 
the  screw,  with  which  it  is  connected,  is  made  to 
rise,  or  descend,  as  may  be  found  most  desirable. 
The  same  assistant  then  places  his  left  hand  flat  upon 
the  left  side  of  the  patient’s  forehead,  with  the  points 
of  the  fore  and  middle  fingers  somewhat  under 
the  edge  of  the  upper  eyelid  ; and,  with  the  fore- 
finger, he  is  now  to  raise  the  edge  of  this  eyelid  as 
much  as  possible,  following  that  finger  immediately 
with  the  middle  one,  so  as  to  fix  the  eyelid  with 
greater  certainty.  The  ends  of  these  fingers,  how- 
ever, must  be  so  applied,  as  not  to  touch  the  globe 
of  the  eye  in  the  slightest  manner,  much  less  make 
any  pressure  upon  it ; yet  so  that  the  upper  part  of 
the  eyeball  and  cornea  may  be  gently  resisted  by 
them,  when  the  eye  rolls  upwards  away  from  the 
instrument  about  to  be  introduced,  whereby  this 
position,  which  is  extremely  inconvenient  to  the 
operator,  may  be  immediately  rectified.  The 
patient  should  also  sit  opposite  a clear  window, 
so  that  a sufficient  light  may  fall  obliquely 
upon  the  eyes,  without  any  rays  being  reflected 
to  the  cornea,  and  becoming  a hindrance  to 
the  operator.  Nor  should  light  from  any  other 
quarter  be  ever  allowed  to  fall  upon  the  eyes. 
The  surgeon  should  sit  in  front  of  the  patient, 
whose  head  ought  to  be  directly  opposite  the 
operator’s  breast,  whereby  the  latter  will  be  ena- 
bled to  see  from  above,  with  the  greatest  cor- 
rectness, every  thing  in  the  eye  during  the  oper- 
ation, and  will  not  be  under  the  necessity  of 
raising  his  arms  too  considerably.  Supposing  it  to 
be  the  left  eye,  which  is  to  be  operated  upon,  he 
next  effectually  draws  down  the  lower  eyelid  with 
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the  left  forefinger,  the  end  of  which  must  be 
placed  over  the  edge  of  the  eyelid  towards  the 
globe  of  the  eye.  The  middle  finger  is  then  to  be 
applied  in  a similar  w^ay  over  the  caruncula  la- 
ehrymalis.  The  operator  now  takes  in  his  right 
hand  the  requisite  instrument  for  the  operation, 
viz.  the  needle  or  knife,  which  is  to  be  held,  like 
a pen,  between  the  thumb  and  the  fore  and  middle 
fingers.  By  this  particular  arrangement  of  the 
fingers  of  the  assistant  and  operator,  which,  in- 
deed, is  partly  ineffectual  where  the  fissure  of  the 
eyelids  is  very  narrow,  and  the  eyeball  is  diminu- 
tive and  sunk  in  the  orbit,  the  restless  eye  of  the 
timid  patient  is  fixed  ; for  a point  of  the  finger  is 
disposed  on  every  side,  to  which  the  eye  can  pos- 
sibly turn  away  from  the  instrument  about  to  be 
introduced,  and  when  the  cornea  is  gently  touched 
with  the  extremity  of  the  finger,  the  wrong  position 
which  the  eye  is  about  to  take,  is  immediately 
prevented.  This  method  of  fixing  the  eye,  says 
Beer,  is  not  merely  indispensable  for  young  oper- 
ators, but  is  the  only  perfectly  unobjectionable 
one,  which  can  be  employed  on  this  delicate 
organ,  since  all  mechanical  inventions  for  this  pur- 
pose, like  the  speculum  oculi,  which  keeps  the  eye 
steady,  by  considerable  pressure,  or  other  con- 
trivances, like  Rumpelt’s  instrument,  which  does 
the  same  thing  by  means  of  a short  pointed  in- 
strument attached  to  a kind  of  thimble,  and  with 
which  the  sclerotica  is  pierced  and  held  motionless, 
are  found  to  be  worse  than  useless.  The  only 
specula,  now. ever  employed,  are  those  of  Pel- 
lier  and  Adams.  The  first  is  a bent  silver  wire  ; 
the  latter,  a thick  piece  of  silver,  with  a con- 
cave edge.  They  are  also  merely  used  for 
fixing  the  upper  eyelid,  without  making  any  kind 
of  pressure  on  the  eye  itself.  In  certain  cases, 
wdiere  the  muscles  of  the  eye  and  eyelids  are  af- 
fected with  spasm,  or  the  eye  diminutive,  and  sunk 
in  the  orbit,  these  instruments  prove  serviceable. 
In  young  subjects,  they  materially  facilitate  the 
operation. 

Mr.  Alexander,  whose  great  skill  in  operations 
on  the  eye  is  universally  acknowledged,  employs 
no  assistant  for  raising  the  upper  eyelid,  or  fixing 
the  eye,  which  objects  he  accomplishes  himself 3 
and,  in  Germany,  this  independent  mode  of  pro- 
ceeding has  been  particularly  commended  by  Barth. 
(Etnas  liber  die  Ausziehung  des grauen  Staare,  fur 
den  gelibten  Operateur.  8vo.,  Wien,  1797.)  Mr. 
Alexander,  however,  mostly  divides  the  upper  se- 
gment of  the  cornea. 

Richter  recommends  the  chair,  on  which  the 
patient  sits  to  have  a high  back,  against  which 
the  head  can  be  firmly  supported,  and  which 
ought  to  be  perpendicular,  in  order  that  the  head 
may  not  be  too  distant  from  the  surgeon’s  breast. 
(See  Anfangsgr.  der  Wundarzn,  b.iii.  p.207.) 

The  plan  of  supporting  the  patient’s  head 
rather  upon  the  back  of  the  chair,  on  which  he 
sits,  than  upon  an  assistant’s  breast,  was  also  pre- 
ferred by  Bischoff ; because  the  least  motion 
of  the  assistant,  even  that  necessarily  occasioned 
by  respiration,  cannot  fail  to  be  disadvantageous. 

Of  Couching,  or  Depression  of  the  Cata- 
ract, AND  ReCLINATION. 

The  operation  of  couching  was  once  supposed 
to  consist  altogether  in  removing  the  opaque  lens 
out  ot  the  axis  of  vision,  by  means  of  a needle 
constructed  for  the  purpose ; but  it  is  well  known 


to  be  frequently  effectual  on  another  principle, 
even  when  the  nature  and  consistence  of  the 
cataract  do  not  admit  of  the  depression  of  the 
opaque  body.  Experience  fully  proves,  that  the 
diseased  lens,  when  broken  and  disturbed  with 
the  needle,  and  especially  when  freely  exposed  to 
the  contact  of  the  aqueous  humor  by  a proper 
laceration  of  its  capsule,  is  gradually  dissolved 
and  removed  by  the  action  of  the  absorbents. 

Indeed,  couching  now  means  a variety  of  oper- 
ations ; for,  it  comprehends  not  merely  the  de- 
pression of  the  cataract,  not  simply  its  displace- 
ment in  any  direction  whatsoever,  not  only  the 
breaking  of  it  piecemeal,  and  the  pushing  of  the 
fragments  into  the  aqueous  humor  ; but  likewise 
the  mere  disturbance  of  the  opaque  body,  whereby 
its  absorption  is  sometimes  effected,  without  any 
kind  of  depression,  or  displacement  of  it  at  all 
with  the  needle.  When,,  therefore,  the  merits 
of  couching  are  investigated,  it  is  necessary  to 
define  precisely  what  modification  of  it  is  meant, 
and  for  what  particular  kind  of  case  its  application 
is  designed  ;.  for,  no  surgeon  of  the  present  day 
would  confine  himself  exclusively  to  one  method 
of  operating;,  and  as  Mr.  Guthrie  has  remarked, 
“In  considering  the  advantages,,  or  disadvantages, 
from  any  or  all  of  the  different  operations  for 
cataract,  it  is  absolutely  necessary  to  recollect, 
that  no  individual  operation  is  applicable  to  every 
species  of  the  disease  ; that  each  kind  requires  an 
operation  for  its  relief  or  cure,  sometimes  of  a 
particular  nature,  and  differing  essentially  from 
that  which  is  found  most  advantageous  in  another. 
To  collect  then  all  the  objections,  which  can  be 
urged  against  any  of  the  operations,  from  a con- 
sideration of  every  case  of  cataract,  to  which  it  is 
and  is  not  applicable,  is  merely  to  confuse  the 
subject,  and  has  generally  been  done  for  the  pur- 
pose of  recommending  some  particular  mode  of 
proceeding,  rather  than  to  regulate  these  oper- 
ations, by  the  general  principles  of  surgery.” 
( Operative  Surgery  of  the  Eye,  p.  365.)  In 
this  respect,  the  doctrines  of  Pott,  Callisen,  Hey, 
Scarpa,  and  Dupuytren,  are  undoubtedly  wrong, 
though  their  sentiments  are  blended  with  many 
valuable  and  important  truths.  Beer,  who  is  by 
no  means  a great  advocate  for  depression,  admits 
its  utility  in  particular  cases.  It  is  easily  compre- 
hensible, says  he,  that,  in  this  way,  a firm  and  large 
cataract  either  cannot  be  removed  without  injuring 
the  retina,  and  the  attachment  of  the  corpus  ciliare 
to  the  vitreous  humor,  or  not  far  enough  to  pre- 
vent the  opaque  body  from  rising  again  at  the 
first  opportunity.  Hence,  the  former  complaint 
about  the  frequent  return  of  the  cataract,  and 
other  ill  consequences,  unappeasable  vomiting, 
suddenly  produced  amaurosis,  and  severe  inflam- 
mation, &c.  But,  while  Beer  acknowledges  the 
frequency  of  these  ill  effects  of  depression,  he 
condemns  *the  universal  rejection  of  it,  attempted 
at  the  present  day,  and  the  unlimited  substitution 
for  it  of  reclination , w'hich  consists  in  applying 
the  needle  in  a certain  manner  to  the  anterior 
surface  of  the  cataract,  and  depressing  the  opaque 
body  into  the  vitreous  humor,  in  such  a way  that 
the  front  surface  of  the  cataract  is  now  the  upper 
one,  its  back  surface  the  lower  one,  its  upper  edge 
backwards,  and  its  lower  edge  forwards;  a change, 
which  Beer  says,  cannot  be  made  without  an  ex- 
tensive destruction  of  the  cells  of  the  vitreous 
humor.  Hence,  with  few  exceptions,  this  author 
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thinks  the  common  mode  of  depression  should 
be  preferred.  ( Lelire  von  den  Augenkr.  b.  ii. 
p.  352.)  And,  in  this  sentiment,  he  is  joined  by 
Air.  Travers,  who  remarks,  that  the  real  objection 
to  couching  is  the  breaking  up  of  the  fine  texture 
of  the  globe  of  the  eye,  by  the  forcible  depression 
of  the  lens.  “ Whether  it  be  depressed  edgeways 
or  breadthways,  makes  no  difference  in  the  result* 
it  must  still  occupy  a breach  in‘  the  cells  of  the 
vitreous  humor,  and  must  derange  and  disorder 
that  delicate  texture,  and  those  connected  with  it. 
A slow  insidious  inflammation,  marked  by  a gra- 
dual development  of  the  symptoms  of  disgorgan- 
ization,  viz.  congestion  of  vessels,  turbid  hu- 
mors, flaccid  tunics,  and  palsied  iris,  is  too  often 
the  consequence.  The  sight,  instead  of  improv- 
ing, when  the  immediate  effects  of  the  injury  are 
passed  away,  remains  habitually  weak  and  dim,  or 
declines  and  fades  altogether.  The  advocates  for 
reclination  seem  to  forget,  that  the  principle, 
which  is  the  same  in  both  operations,  is  the  real 
ground  of  objection.  As  to  the  position  of  the 
lens,  I suspect  less  mischief  is  done  by  the  old 
method  of  depression,  as  less  force  is  required  to 
break  a space  for  the  vertical,  than  the  horizontal 
lens,  provided  the  depression  be  carried  to  no 
greater  extent,  than  is  necessary  to  clear  the  in- 
ferior border  of  the  pupil.”  ( Synopsis  of  the 
Diseases  of  the  Eye,  p.  318.) 

The  cases,  suited  to  depression  and  reclination, 
seem  to  Air.  Aliddlemore  to  be  those,  in  which  the 
lens  is  firm  and  not  particularly  large,  and  where, 
for  various  reasons,  we  cannot  with  propriety  per- 
form, or  are  unwilling  to  perform,  the  operation 
of  extraction.  (See  Middlemore  on  Dis.  of  the 
Eye,  vol.  ii.  p.  157.) 

The  form  of  couching-neeclles  should  vary  ac- 
cording to  the  object  designed  to  be  effected  in 
the  operation.  The  needle,  used  by  the  late  Air. 
Hey,  that  recommended  by  Scarpa,  and  another 
employed  by  Beer,  are  the  principal  ones. 

The  length  of  Air.  Hey’s  needle  is  somewhat 
less  than  an  inch.  It  is  round,  except  near  the 
point,  where  it  is  made  flat  by  grinding  two  op- 
posite sides.  The  flat  part  is  ground  gradually 
thinner  to  the  extremity  of  the  needle,  which  is 
semicircular,  and  ought  to  be  made  as  sharp  as  a 
lancet.  The  flat  part  extends  in  length,  about  an 
eighth  of  an  inch,  and  its  sides  are  parallel,  From 
the  part  where  the  needle  ceases  to  be  flat,  its  dia- 
meter gradually  increases  towards  the  handle. 
The  flat  part  is  one-fortieth  of  an  inch  in  dia- 
meter. The  part  which  is  nearest  the  handle,  is 
one-twentieth  of  an  inch.  The  handle,  which  is 
three  inches  and  a half  in  length,  is  made  of  light 
wood,  stained  black.  It  is  octagonal,  and  has  a 
little  ivory  inlaid  in  the  two  sides  which  corres- 
pond with  the  edges  of  the  needle. 

Air.  Hey  asserts,  that  his  needle  will  pass 
through  the  sclerotic  coat  with  ease  • depress  a 
firm  cataract  readily,  and  break  down  the  texture 
of  one  that  is  soft.  “ If  the  operator  finds  it  of 
use  to  bring  the  point  of  the  needle  into  the  ante- 
rior chamber  of  the  eye  (which  is  often  the  case), 
he  may  do  this  with  the  greatest  safety,  for  the 
edges  of  the  needle  will  not  wound  the  iris.  In 
short,  if  the  operator,  in  the  use  of  this  needle, 
does  but  attend  properly  to  the  motion  of  its  point, 
he  will  do  no  avoidable  injury  to  the  eye,  and  this 
caution  becomes  the  less  embarrassing,  as  the 
point  does  not  project  beyond  that  part  of  the 


needle  by  which  the  depression  is  made,  th© 
extreme  part  of  the  needle  being  used  for  this 
purpose.”  (See  Hey’s  Pract.  Ohs.  in  Surgery.) 

Scarpa  employed  a very  slender  needle,  pos- 
sessing sufficient  firmness  to  enter  the  eye  without 
hazard  of  breaking,  and  having  a point  which 
is  slightly  curved.  The  curved  extremity  of  the 
needle  is  flat  upon  its  dorsum,  or  convexity  ; sharp 
at  its  edges ; and  has  a concavity  constructed 
with  two  oblique  surfaces  forming  in  the  middle 
a gentle  eminence  that  is  continued  along  to  the 
very  point  of  the  instrument ; there  is  a mark  on 
that  side  of  the  handle  which  corresponds  to  the 
convexity  of  the  point.  The  surgeons  of  the 
Leeds  Infirmary  have  had  one  advantage  in  the 
needle,  which  they  have  used  in  imitation  of 
Baron  Ililmer  ; I mean,  having  it  made  of  no 
greater  length  than  the  purposes  of  the  operation 
demand.  A couching-needle  is  sufficiently  long 
when  it  does  not  exceed,  at  most,  an  inch  in 
length;  this  affords  the  operator  a greater  com- 
mand over  the  motions  of  the  point,  and  enables 
him  to  judge  more  accurately,  how  far  it  has 
penetrated  the  globe  of  the  eye,  before  he  has  an 
opportunity  of  seeing  it  through  the  pupil.  When 
Scarpa’s  needle  is  preferred,  it  should  therefore  be 
of  no  greater  length  than  the  operation  requires. 
The  needle,  here  described,  will  penetrate  the 
sclerotic  coat  as  readily  as  any  straight  one  of 
the  same  diameter,  and  by  reason  of  its  slender- 
ness, will  impair  the  internal  structure  of  the  eye 
less  in  its  movements,  than  common  couching- 
needles.  When  cautiously  pushed  in  a transverse 
direction,  till  its  point  has  reached  the  upper  part 
of  the  opaque  lens,  it  becomes  situated  with  its 
convexity  towards  the  iris,  and  its  point  in  the 
opposite  direction  ; and,  upon  the  least  pressure 
being  made  with  its  convex  surface,  it  removes 
the  cataract  a little  downward,  by  which  a space 
is  afforded  at  the  upper  part  of  the  pupil  between 
the  cataract  and  ciliary  processes,  through  which 
the  instrument  may  be  safely  conveyed  in  front 
of  the  opaque  body  and  its  capsule,  which  it  is 
prudent  to  lacerate  in  the  operation.  In  cases  of 
caseous,  milky,  and  membranous  cataracts,  the 
soft  pulp  of  the  crystalline  may  be  most  readily 
divided  and  broken  piecemeal  by  the  edges  of 
its  curved  extremity ; and  the  front  layer  of  the 
capsule  lacerated  into  numerous  membranous 
flakes  which,  by  turning  the  point  of  the  instru- 
ment towards  the  pupil,  may  be  as  easily  pushed 
through  this  aperture  into  the  anterior  chamber, 
where  Scarpa  finds  absorption  takes  place  more 
quickly,  than  behind  the  pupil. 

Beer,  and  many  other  skilful  operators,  give 
the  preference  to  a straight  spear-pointed  or  lance- 
shaped needle,  with  cutting  edges.  Air.  Aliddle- 
more prefers  this  construction,  but  with  the  point 
slightly  curved,  the  neck  round,  and  the  surface 
broad  enough  to  act  upon  the  lens  in  depression, 
or  reclination.  (See  Middlemore  on  Diseases  of  the 
Eye,  vol.  ii.  p.  1 58.)  Scarpa’s  needle,  made  quite 
straight,  is  an  eligible  instrument ; and  Beer’s 
small  spear-pointed  needle,  which  is  sold  at 
almost  every  shop  for  surgical  instruments,  de- 
serves all  the  reputation  which  it  possesses. 

As  Air.  Travers  has  observed,  in  all  cases  of 
operation  with  the  needle,  the  employment  of  a 
solution  of  the  extract  of  belladonna  in  an  equal 
part  of  distilled  water,  is  a point  of  the  first  im- 
portance. “ The  space,  included  between  the 
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eyebrow  and  lash,  should  be  thickly  painted  with 
the  solution  once,  or  oftener,  in  the  twenty-four 
hours,  and  this  varnish  should  be  preserved  moist 
for  a period  of  half  an  hour,  in  order  to  admit  of 
its  absorption.  The  frequency  of  the  application 
must  be  determined  by  its  effect  upon  the  pupil. 
The  preternatural  ddatation  should  not  be  per- 
manently maintained ; for,  if  it  be,  the  pupil  will 
in  all  probability  be  misshapen,”  after  the  use  of 
the  belladonna  has  been  suspended,  and  the  iris 
recovered  its  power.  (Synopsis  of  the  Diseases  of 
the  Eye , p.  322.) 

Many  operators  apply  the  moistened  extract  of 
belladonna  to  the  eyebrow  on  the  evening  before, 
and  on  the  morning  of  the  operation;  and,  if  ne- 
cessary, also  a solution  of  it  to  the  surface  of  the 
eye.  (See  Middlemore,  vol.ii.  p.  159.)  The  upper 
eyelid  is  to  be  raised  and  held  steady  against  the 
superciliary  ridge  by  means  of  the  index  and 
middle  fingers  of  the  assistant,  who  stands  behind 
the  patient  and  supports  his  head,  while  the  oper- 
ator draws  down  the  lower  eyelid  himself  with 
the  fore  and  middle  fingers  of  the  hand,  not 
engaged  with  the  needle.  Supposing  the  eye 
about  to  be  operated  upon,  is  the  left,  the  sur- 
geon’s fingers,  employed  for  depressing  the  lower 
lid,  should  project  a little  beyond  the  margin  of 
the  tarsus ; the  index  finger  being  situated,  to- 
wards the  external  canthus,  and  the  middle  one 
towards  the  caruncula  lachrymalis,  so  that  the 
movements  of  the  eyeball  upwards  and  inwards 
may  be  controlled. 

The  coaching-needle  (if  the  curved  one  be 
used)  is  to  be  held  with  its  convexity  forward, 
its  point  backward,  and  its  handle  parallel  to  the 
patient’s  temple.  The  surgeon,  having  directed 
the  patient  to  turn  the  eye  towards  the  nose,  is 
to  introduce  the  instrument  boldly  through  the 
sclerotic  coat,  at  the  distance  of  at  least  one  line 
and  a half  from  the  margin  of  the  cornea,  for  fear 
of  injuring  the  ciliary  processes.  Most  authors 
advise  the  puncture  to  be  made  at  about  one  line, 
and  some  even  at  the  minute  distance  of  1-1 6th  of 
an  inch  (Hey)  from  the  union  of  the  cornea  with 
the  sclerotica  ; but  as  the  ciliary  processes  ought 
invariably  to  be  avoided,  the  propriety  of  punc- 
turing the  globe  of  the  eye,  one  line  and  half,  or  two, 
from  the  margin  of  the  cornea,  as  advised  by  Petit, 
Platner,  Bertrandi,  Beer,  &c.  is  probably  the  best 
practice.  However,  Mr.  Middlemore  prefers  one 
line  from  the  cornea,  in  order  to  avoid  the  ciliary 
processes,  and  not  a greater  distance,  lest  he  should 
wound  the  retina.  (On  Dis.  oj  the  Eye,  vol.ii. 

p.  162.) 

Nor  is  it  a matter  of  indifference,  at  what 
height  the  needle  is  introduced,  if  it  be  desirable 
to  avoid,  as  much  as  possible,  effusion  of  blood 
in  the  operation.  Anatomy  reveals  to  us,  that 
the  long  ciliary  artery  pursues  its  course  to  the 
iris,  along  the  middle  of  the  external  convexity 
of  the  eyeball,  between  the  sclerotic  and  ehoroid 
coats;  and  hence,  in  order  to  avoid  this  vessel, 
it  is  prudent  to  introduce  the  instrument  one 
line  below  the  transverse  diameter  of  the  pupil, 
as  Dudell,  Guntz,  Bertrandi,  Beer,  Scarpa,  &c. 
have  directed.  If  the  couching-needle  were  in- 
troduced higher  than  the  track  of  the  long  ciliary 
artery,  it  would  be  inconvenient  for  the  depression 
of  the  cataract. 

The  exact  place,  where  the  point  of  the  needle 
should  next  be  guided,  is,  no  doubt,  between  the 


cataract  and  ciliary  processes,  in  front  of  the 
opaque  lens,  and  its  capsule ; but  as  I conceive 
the  attempt  to  hit  this  delicate  invisible  mark 
borders  upon  impossibility,  and,  perhaps,  in  the 
common  manner  of  bringing  the  needle  from  the 
posterior  chamber  to  the  upper  edge  of  the  lens, 
is  never  effected  without  injuring  those  processes, 
as  Mr.  Guthrie  positively  asserts  (Operative  Sur- 
gery of  the  Eye,  p.270.),  I cannot  refrain  from 
expressing  my  dissent  to  the  common  method  of 
passing  a couching-needle  at  once  in  front  of  the 
cataract.  On  the  contrary,  it  seems  safer  to  direct 
the  extremity  of  the  instrument  immediately  over 
the  opaque  lens,  and,  in  the  first  instance,  to 
depress  it  a little  downward,  by  means  of  the  fiat 
surface  of  the  needle,  in  order  to  make  room  for 
the  safe  conveyance  of  the  instrument  between  the 
cataract  and  corpus  ciliare,  in  front  of  the  diseased 
crystalline  and  its  capsule ; taking  care,  in  this 
latter  step  of  the  operation,  to  keep  the  marked 
side  of  the  handle  forward,  by  which  means  the 
point  of  the  needle  will  be  in  an  opposite  direction 
to  the  iris,  and  will  come  into  contact  with  the 
diseased  body,  and  the  membrane  binding  it  down 
in  the  fossulu  of  the  vitreous  humour.  When  this 
has  been  done,  and  the  case  is  a firm  cataract, 
the  instrument  will  be  visible  through  the  pupil. 
Scarpa  now  pushes  its  point  transversely,  as  near 
as  possible  the  margin  of  the  lens,  on  the  side  next 
the  internal  angle  of  the  eye,  taking  strict  care  to 
keep  it  continually  turned  backward.  He  then 
inclines  the  handle  of  the  instrument  towards  him- 
self, whereby  its  point  is  directed  through  the  cap- 
sule, into  the  substance  of  the  opaque  lens ; and, 
on  making  a movement  of  the  needle,  describing 
the  segment  of  a circle,  at  the  same  instant  inclin- 
ing it  downward  and  backward,  he  lacerates  the 
former,  and  conveys  it,  in  the  generality  of  cases, 
writh  the  latter,  deeply  into  the  vitreous  humour. 
Perhaps,  the  greatest  inconvenience  of  Scarpa’s 
method  is  that  likely  to  arise  from  passing  the 
point  of  the  needle  into  a firm  cataract,  whereby 
the  opaque  body  may  become  fixed  on  tiie  end  of 
the  instrument,  and  follow  it  when  it  is  withdrawn 
instead  of  remaining  below  the  pupil.  Indeed 
Mr.  Guthrie  considers  it  a point  of  great  im- 
portance in  this  operation  never  to  pierce  the 
lens,  and  that  this  rule  should  even  be  followed, 
“ if  necessary,  at  the  expense  of  the  ciliary  pro- 
cesses,” of  which,  he  thinks,  the  principal  utility 
terminates  with  the  removal  of  the  lens.  (Oper- 
ative Surgery  of  the  Eye,  p.  271.)  To  me,  who 
prefer  Scarpa’s  manner  of  depressing  the  cataract 
a little  in  the  first  instance,  so  as  to  make  room  for 
the  passage  of  the  needle  between  it  and  the  ciliary 
processes  into  the  posterior  chamber,  the  necessity 
of  ever  wounding  those  processes,  for  the  purpose 
of  avoiding  to  pierce  the  lens,  seems  hardly  con- 
ceivable. At  the  same  time,  I believe  with  Mr. 
Guthrie,  that,  in  the  common  practice  of  moving 
the  needle  from  the  posterior  chamber  to  the  upper 
part  of  the  cataract,  the  ciliary  processes  must 
suffer  more  or  less  injury. 

Beer,  as  I have  explained,  gives  the  preference 
to  a spear-pointed  straight  needle,  one  flat  surface 
of  which,  at  the  period  of  its  first  introduction  into 
the  eye,  is  turned  upwards  ; the  other,  downwards  ; 
one  edge,  directed  towards  the  nasal,  the  other, 
towards  the  temporal  canthus,  and  the  point  to- 
wards the  centre  of  the  eyeball.  Beer  prefers  this 
mode  of  proceeding,  in  order  to  avoid  moving  the 
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lens  too  soon  out  of  its  natural  situation,  whereby 
the  subsequent  manoeuvres  of  depression  or  re- 
elination,  he  thinks,  would  be  rendered  very  un- 
certain and  incomplete.  He  also  recommends  the 
surgeon  to  support  his  hand  in  some  measure  on 
the  patient’s  cheek,  by  means  of  the  little  finger, 
so  as  to  have  it  in  his  power  to  check  the  too 
sudden  and  deep  entrance  of  the  instrument  into 
the  eye,  liable  to  happen  when  the  broadest  part 
of  the  spear-point  has  passed  through  the  sclerotica. 
( Lehre , fyd.  b.ii.  p.354.) 

It  happened,  unfortunately  for  the  credit,  of  the 
operation  of  depression,  that  Petit  admonished  sur- 
geons to  bewrare  of  wounding  the  anterior  layer  of 
the  crystalline  capsule : he  had  an  idea,  that,  when 
this  caution  was  observed,  the  vitreous  humour 
would  afterwards  fill  up  the  space  previously  oc- 
cupied by  the  lens,  and  that  thus  the  refracting 
powers  of  the  eye  might  become  as  strong  as  in 
the  natural  state,  and  the  necessity  for  using  spec- 
tacles be  considerably  obviated.  But,  we  are  now 
apprised,  that  leaving  this  very  membrane,  from 
which  Petit  anticipated  such  great  utility,  even 
were  it  practicable  to  leave  it  constantly  uninjured 
in  its  natural  situation,  would  be  one  of  the  worst 
inculcations  that  could  possibly  be  established  : 
for,  in  many  cases,  where  extraction  proves  fruit- 
less ; in  some,  where  depression  fails ; the  want  of 
success  is  owing  to  a subsequent  opacity  of  the 
crystalline  capsule;  in  short,  blindness  is  repro- 
duced by  the  secondary  membranous  cataract. 
It  seems  more  than  probable,  that,  in  some  of  the 
instances,  where  the  opaque  lens  has  been  said  to 
have  risen  again,  nothing  more  has  happened 
than  the  disease  in  question.  Therefore,  notwith- 
standing the  whole  capsule  in  the  majority  of 
cases,  may  be  depressed  with  the  lens  out  of  the 
axis  of  vision,  as  it  is  not  a constant  occurrence, 
I cannot  too  strongly  enforce  the  propriety  of  ex- 
tirpating, as  it  were,  every  source  and  seat  of  the 
cataract  in  the  same  operation  ; and,  in  imitation 
of  the  celebrated  Scarpa,  who  is  entitled  to  the 
honour  of  having  first  pointed  out  the  great  im- 
portance of  this  practice,  I shall  presume  to  re- 
commend, as  a general  rule  in  couching,  always 
to  lacerate  the  front  layer  of  the  capsule,  whether 
in  an  opaque  or  transparent  state. 

The  capsule  of  the  lens  may  retain  its  usual 
transparency,  while  the  lens  itself  is  in  an  opaque 
state.  In  this  case,  an  inexperienced  operator 
might,  from  the  blackness  of  the  pupil,  suppose, 
not  only  that  he  had  removed  the  lens,  but  also 
the  capsule  from  the  axis  of  sight;  and,  having 
depressed  the  cataract,  he  might  unintentionally 
leave  this  membrane  entire  in  its  natural  situation. 
Therefore,  if  there  should  be  any  reason  for  sus- 
pecting, that  the  anterior  layer  of  the  capsule  has 
esca  ped  laceration  ; if,  in  other  words,  the  resistance 
made  to  moving  the  convexity  of  the  instrument 
forward,  towards  the  pupil,  should  give  rise  to  such 
a suspicion  ; for  the  sake  of  removing  all  doubt,  it 
is  proper  to  communicate  to  the  needle  a gentle 
rotatory  motion,  by  which  its  point  will  be  turned 
forward,  and  disengaged,  through  the  transparent 
capsule,  opposite  the  pupil : then,  by  repeating  a 
few  movements  downward  and  backward,  it  will 
be  so  freely  rent  with  the  needle,  as  to  occasion 
no  future  trouble. 

Beer  divides  both  the  operations  of  couching 
and  reclination  into  three  stages  : the  first  is  that 
in  which  the  nee  lie  is  introduced  into  the  eye ; 


365 

the  second,  that  in  which  it  is  passed  into  the 
posterior  chamber,  and  placed  across  the  anterior 
surface  of  the  cataract ; and  the  third,  that  in 
which  the  depression,  or  reclination  of  the  cataract 
is  accomplished. 

If  a straight,  slender,  spear-pointed  needle  be 
used,  and  the  second  stage  of  the  operation  be 
completed  by  the  introduction  of  the  extremity  of 
the  instrument  into  the  posterior  chamber  (which  I 
particularly  recommended  to  be  done  in  the  manner 
directed  by  Scarpa),  then,  according  to  the  direc- 
tions given  by  Professor  Beer,  when  depression  is 
indicated,  the  needle  is  to  be  immediately  carried 
to  the  uppermost  part  of  the  cataract,  with  its 
point  directed  somewhat  obliquely  downwards  ; 
and  with  that  surface,  which,  in  the  first  instance, 
was  applied  to  the  front  of  the  lens,  now  placed 
upon  its  superior  edge  ; then  the  opaque  body  is  to 
be  pushed  rather  obliquely,  downwards  and  out- 
wards, so  far  below  the  pupil,  that  it  can  no  longer 
be  distinguished.  After  this  has  been  done,  the 
needle  is  to  be  gently  raised,  in  order  to  see  whether 
the  cataract  will  continue  depressed ; and,  if  it  be 
found  to  do  so,  the  needle  is  to  be  withdrawn  in 
the  same  direction  in  which  it  was  introduced. 

On  the  other  hand,  says  Beer,  when  reclination 
is  to  be  practised,  the  needle,  after  being  applied 
to  the  front  surface  of  the  cataract,  is  not  to  be 
moved  further  out  of  the  position  of  the  second 
stage  of  the  operation,  but  its  handle  is  merely  to 
be  raised  diagonally  forwards,  whereby  the  cataract 
will  be  pressed  downwards  and  outwards  to  the 
bottom  of  the  vitreous  humour,  and  turned  in  the 
manner  already  specified.  Beer  has  delivered 
what  appears  to  me  one  valuable  piece  of  advice 
for  operators  on  the  eye  with  the  needle  : whether 
depression,  or  reclination,  is  to  be  done,  says  he, 
a surgeon  can  only  use  this  instrument  without 
injurious  consequences  on  the  principle  of  a lever; 
and  every  attempt  to  press  with  the  whole  length  of 
the  instrument,  is  not  only  ineffectual  with  respect 
to  the  progress  of  the  operation,  but  so  hurtful  to  the 
eye,  that  bad  effects  must  follow,  as  may  be  rea- 
dily conceived,  w'hen  it  is  recollected  how  violently 
the  ciliary  nerves  must  be  stretched. 

As  for  the  modifications  of  the  manoeuvres,  ren- 
dered necessary  by  the  varieties  of  cataracts,  they 
are  (says  Beer)  so  unimportant  in  all  cases  of 
depression,  that  a young  operator  will  easily  un- 
derstand them  himself.  But,  things  are  far  other- 
wise in  the  practice  of  reclination  ; for,  when  the 
case  is  a completely  formed  capsulo-lenticular  cata- 
ract, and  the  opaque  capsule  is  so  thin  as  to  be  tom 
during  the  turning  of  the  lens,  the  latter  body  will 
indeed  be  placed  in  the  intended  position  at  the 
bottom  of  the  eye,  but  the  capsule  itself,  which 
has  merely  been  lacerated,  must  form  a secondary 
cataract,  unless  the  surgeon,  with  a sharp  double- 
edged  needle,  immediately  divide  it  in  every  di- 
rection, and  remove  it  as  far  as  possible  from  the 
pupil.  When,  during  reclination,  a softish  lens, 
or  one  which  is  pulpy  to  its  very  nucleus,  breaks 
into  several  pieces,  it  is  necessary,  in  order  not  to 
have  afterwards  a considerable  secondary  lenticular 
cataract,  to  put  the  larger  fragments  separately  in 
a state  of  reclination,  while  the  smaller  ones  may 
either  be  depressed,  or  (if  the  pupil  be  not  too 
much  contracted)  they  may  be  pushed  into  the 
anterior  chamber,  where  they  will  soon  be  ab- 
sorbed. When  the  cataract  is  partially  adherent 
I to  the  uvea,  Beer  recommends  an  endeavour  to  be 
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first  made,  with  me  edge  of  the  needle  (which  is 
to  be  introduced  flat  between  the  cataract  and  the 
uvea,  above  or  below  the  adhesion)  to  separate  the 
adherent  parts  before  the  attempt  at  reclination  is 
made.  Should  it  be  a cataract,  which  always 
rises  again  as  soon  as  the  needle  is  taken  from  it, 
though  the  instrument  has  not  pierced  it  at  all, 
the  case  is  termed  the  elastic  cataract,  in  which  the 
lens  is  not  only  firmly  adherent  to  its  own  capsule, 
but  this  also  to  the  membrana  hyaloidea.  Here 
Beer  thinks,  that  the  best  plan  is  first  to  carry  the 
needle  to  the  uppermost  point  of  the  posterior  sur- 
face of  the  lens,  and  by  means  of  perpendicular 
movements  of  the  cutting  part  of  the  instrument, 
to  endeavour  completely  to  loosen  this  preter- 
natural adhesion  of  the  cataract  to  the  vitreous 
humour,  when  reclination  may  be  tried  again,  and 
will  perhaps  succeed.  But,  says  Beer,  when  the 
continual  rising  of  the  cataract  is  caused  by  the 
operator’s  running  the  needle  into  it,  the  instru- 
ment must  either  be  withdrawn  far  enough  out  of 
the  eye  to  let  it  be  again  properly  brought  into 
the  posterior  chamber,  when  reclination  may  be 
effectually  repeated ; or  if  the  cataract  be  firmly 
fixed  on  the  needle  at  the  bottom  of  the  eye,  the 
instrument  should  not  be  raised  again,  but,  pre- 
viously to  being  withdrawn,  it  should  be  rotated 
a couple  of  times  on  its  axis,  whereby  the  pierced 
lens  will  be  more  easily  disengaged  from  the 
needle,  and  at  last  continue  depressed.  ( Lelire 
von  den  Augenkr.  b,  ii.  p.  356 — 358.) 

In  addition  to  Beer’s  directions  for  couching 
and  reclination,  the  following  observations  seem 
to  me  to  merit  attention  : 

When  the  ease  is  a fluid  or  milky  cataract,  the 
operator  frequently  finds,  that,  on  passing  the 
point  of  the  couching-needle  through  the  anterior 
layer  of  the  capsule,  its  white  milky  contents  in- 
stantly flow  out ; and,  spreading  like  a cloud  over 
the  two  chambers  of  the  aqueous  humour,  com- 
pletely conceal  the  pupil,  the  iris,  and  the  instru- 
ment from  his  view;  who,  however,  ought  never 
to  be  discouraged  at  this  event.  Although  it 
seems  to  me  most  prudent,  to  postpone  the  com- 
pletion of  operations  with  the  needle,  in  the  ex- 
ample of  blood  concealing  the  pupil,  in  the  first 
step  of  couching,  and  not  to  renew  any  attempt 
before  the  aqueous  humour  has  recovered  its  trans- 
parency ; I am  inclined  to  adopt  this  sentiment, 
chiefly  because  the  species  of  cataract  is,  in  this 
circumstance,  generally  unknown  to  the  operator, 
consequently  he  must  be  absolutely  incapable  of 
employing  that  method  of  couching,  which  the 
peculiarities  of  the  case  may  demand.  Speaking  of 
this  case,  however,  Beer  says,  “ The  surgeon  must 
hasten  the  completion  of  extraction  or  reclination, 
though  possibly  the  operation  may  not  always 
admit  of  being  continued ; or  if  gone  on  with,  it 
must  be  done,  as  it  were,  blindfold.”  ( Lehre , S)C. 
b.ii.  p.361.)  When  a milky  fluid  blends  itself 
with  the  aqueous  humour,  and  prevents  the  sur- 
geon from  seeing  the  iris  and  pupil,  this  event  is 
itself  a source  of  information  to  him,  inasmuch  as 
it  gives  him  a perfect  insight  into  the  nature  of 
the  cataract  which  he  is  treating,  and  instructs 
him  what  method  of  operating  it  is  his  duty  to 
adopt.  The  surgeon,  guided  by  his  anatomical 
knowledge  of  the  eye,  should  make  the  curved 
point  of  the  needle  describe  the  segment  of  a 
c'rcle,  from  the  inner  towards  the  outer  canthus, 
and  in  a direction  backward,  as  if  he  had  to 


depress  a firm  cataract.  (Scarpa.)  Thus  he  will 
succeed  in  lacerating,  as  much  as  is  necessary,  the 
anterior  layer  of  the  capsule,  upon  which,  in  a 
great  measure,  the  perfect  success  of  the  operation 
depends ; and,  not  only  in  the  milky,  but  almost 
every  other  species  of  cataract. 

The  extravasation  of  the  milky  fluid  in  the 
chambers  of  the  aqueous  humour,  spontaneously 
disappears  very  soon  after  the  operation,  and 
leaves  the  pupil  of  its  accustomed  transparency. 
“ In  twelve  cases  of  a dissolved  lens,  on  which  I 
have  operated,”  says  Latta,  “ the  dissolution  was 
so  complete,  that,  on  entering  the  needle  into  the 
capsule  of  the  lens,  the  whole  was  mixed  with  the 
aqueous  humour,  and  all  that  could  be  done  was 
to  destroy  the  capsule  as  completely  as  possible, 
that  all  the  milky  matter  might  be  evacuated.  In 
ten  of  these  cases,  vision  was  almost  completely 
restored  in  four  weeks  from  the  operation.”  Mr. 
Pott,  in  treating  of  this  circumstance,  viz.  the 
effusion  of  the  fluid  contents  of  the  capsule  into 
the  aqueous  humour,  observes  that,  so  far  from 
being  an  unlucky  one,  and  preventive  of  success, 
it  proves,  on  the  contrary,  productive  of  all  the 
benefit  which  can  be  derived  from  the  most  suc- 
cessful depression  or  extraction,  as  he  has  often 
and  often  seen. 

When  the  cataract  is  of  a soft  or  caseous  de- 
scription, the  particles  of  which  it  is  composed 
will  frequently  elude  all  efforts  made  with  the 
needle  to  depress  them,  and  will  continue  behind 
the  pupil  in  the  axis  of  vision.  This  has  been 
adduced  as  one  instance  that  baffles  the  efficacy 
of  couching,  and-  may  really  seem,  to  the  inex- 
perienced, an  unfortunate  circumstance.  It  often 
happens  in  the  operation  of  extraction,  that  frag- 
ments of  opaque  matter  are  unavoidably  over- 
looked and  left  behind  ; yet  Richter  confesses, 
that  such  matter  is  frequently  removed  by  the 
absorbents.  Supposing  a caseous  cataract  were 
not  sufficiently  broken  and  disturbed  in  the  first 
operation,  and  that,  consequently,  the  absorbents 
did  not  completely  remove  it,  such  a state  might 
possibly  require  a re-application  of  the  instrument ; 
but  this  does  not  generally  occur,  and  is  the  worst 
that  can  happen.  It  is  quite  impossible  to  deter- 
mine a priori,  what  effect  will  result  from  the 
most  trivial  disturbance  of  a cataract ; its  entire 
absorption  may,  in  some  instances,  follow,  while, 
in  others,  a repetition  of  the  operation  becomes 
necessary  for  the  restoration  of  sight.  Even  where 
the  whole  firm  lens  has  reascended  behind  the 
pupil,  as  Latta  and  Hey  confirm,  the  absorbents 
have  superseded  the  necessity  for  couching  again. 
The  disappearance  of  the  opaque  particles  of 
cataracts  was,  in  all  times  and  in  all  ages,  a fact 
of  such  conspicuousness,  that,  as  appears  from  the 
authority  of  Barbette  and  others,  it  was  recorded, 
even  previously  to  the  discovery  of  the  system  of 
lymphatic  vessels  in  the  body.  Indeed,  the  modern 
observations  of  Scarpa  and  others,  so  strongly 
corroborate  the  account,  which  I have  given,  of 
the  vigorous  action  of  the  absorbents,  in  the  two 
chambers  of  the  aqueous  humour,  and,  particu- 
larly, in  the  anterior  one,  that,  from  the  moment 
the  case  is  discovered  to  be  a soft  or  caseous 
cataract,  it  seems  quite  unnecessary  to  make  any 
further  attempt  to  depress  it  into  the  vitrous  hu- 
mour. Mr.  Pott  sometimes,  in  this  circumstance, 
made  no  attempt  of  this  kind,  but  contented  him- 
self with  a free  laceration  of  the  capsule,  and,, 
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after  turning  the  needle  round  and  round,  be- 
tween his  finger  and  thumb,  within  the  body  of 
the  crystalline,  left  all  the  parts  in  their  natural 
situation,  where  he  hardly  ever  knew  them  fail  of 
dissolving  so  entirely,  as  not  to  leave  the  smallest 
vestige  of  a cataract.  This  eminent  surgeon  even 
practised  occasionally  what  Beer  sanctions,  and 
Scarpa  so  strongly  recommends,  at  this  day  ; for 
he  sometimes  pushed  the  firm  part  of  such  ca- 
taracts through  the  pupil  into  the  anterior  chamber, 
where  it  always  disappeared,  without  producing 
the  least  inconvenience  : we  must,  at  the  same 
time,  add,  that  he  thought  this  method  wrong,  not 
on  account  of  its  inefficacy,  but  an  apprehension 
that  it  would  be  apt  to  produce  an  irregularity  of 
the  pupil,  one  of  the  worst  inconveniences  attend- 
ing the  operation  of  extraction.  But  the  deformity 
of  the  pupil,  after  extraction,  seems  to  proceed 
either  from  an  actual  laceration  of  the  iris,  or  a 
forcible  distention  of  the  pupil,  by  the  passage  of 
large  cataracts  through  it,  a kind  of  cause  that 
would  not  be  present  in  pushing  the  broken  por- 
tions of  a caseous  lens  into  the  anterior  chamber. 
Hence,  it  does  not  seem  warrantable  to  reject 
this  very  efficacious  plan  of  treatment.  It  is  well 
deserving  of  notice,  that  Mr.  Hey,  who  has  several 
times  seen  the  whole  opaque  nucleus  and  very  fre- 
quently small  opaque  portions  fall  into  the  anterior 
chamber,  makes  this  remark:- — “ Indeed,  if  the 
cataract  could,  in  all  cases,  be  brought  into  the 
anterior  chamber  of  the  eye,  without  injury  to  the 
iris,  it  would  be  the  best  method  of  'performing  the 
operation .”  What  the  same  author  also  observes, 
in  the  subsequent  part  of  his  work,  is  strikingly 
corroborative  of  the  efficacy  of  Scarpa’s  practice. 
The  practice  of  the  Italian  professor  consists,  in 
lacerating  the  anterior  portion  of  the  crystalline 
capsule,  to  the  extent  of  the  diamerer  of  the  pupil, 
in  a moderately  dilated  state  ; in  breaking  the 
pappy  substance  of  the  diseased  lens  piecemeal ; 
and  in  pushing  the  fragments  through  the  pupil, 
into  the  anterior  chamber,  where  they  are  gra- 
dually absorbed. 

One  great  advantage  of  couching,  insisted  upon 
by  Scarpa,  depends  upon  its  generally  removing 
the  capsule,  at  the  same  time  with  the  lens,  from 
the  passage  of  the  rays  of  light  to  the  retina. 
Sometimes,  however,  this  desirable  event,  by  which 
the  patient  is  extricated  from  the  danger  ,of  a 
secondary  membranous  cataract,  does  not  take 
place.  What  most  frequently  constitutes  the  se- 
condary membranous  cataract,  is  the  anterior  half 
of  the  capsule,  which  not  having  been  removed, 
or  sufficiently  broken,  in  a previous  operation, 
continues  more  or  less  entire  in  its  natural  situa- 
tion, afterwards  becomes  opaque,  and  thus  im- 
pedes the  free  transmission  of  the  rays  of  light 
to  the  seat  of  vision.  Sometimes  the  secondary 
membranous  cataract  presents  itself  beyond  the 
pupil,  in  the  form  of  membranous  flakes,  appa- 
rently floating  in  the  aqueous  humour,  and  shut- 
ting up  the  pupil : at  other  times.,  it  appears  in 
the  form  of  triangular  membranes,  with  their  bases 
affixed  to  the  membrana  hyaloidea,  and  their  points 
directed  towards  the  centre  of  the  pupil.  When 
there  is  only  a minute  membranous  flake  sus- 
pended in  the  posterior  chamber,  Scarpa  thinks  it 
by  no  means  necessary  for  the  patient  to  submit 
to  another  operation;  vision  is  tolerably  perfect, 
and,  in  time,  the  small  particle  of  opaque  matter 
will  spontaneously  disappear.  But  when  the  se- 


condary membranous  cataract  consists  of  a col- 
lection of  opaque  fragments  of  the  capsule,  accu- 
mulated so  as  either  in  a great  degree  or  entirely 
to  close  the  pupil ; or  when  the  disease  consists 
of  the  whole  anterior  half  of  the  opaque  capsule, 
neglected  in  a prior  operation,  and  continuing 
adherent  in  its  natural  situation,  it  is  indispensable 
to  operate  again ; for,  although,  in  the  first  case 
there  may  be  good  reason  to  hope,  that  the  col- 
lection of  membranous  fragments  might,  in  time 
disappear,  yet  it  would  be  unjustifiable  to  detain 
the  patient  for  weeks  and  months  in  a state  of 
anxiety  and  blindness,  when  a safe  and  simple 
operation  would  restore  him,  in  a very  short 
space  of  time,  to  the  enjoyment  of  this  most 
useful  of  the  senses.  In  the  second  case,  says 
Scarpa,  it  is  absolutely  indispensable : for  while 
the  capsule  remains  adherent  to  its  natural  con- 
nections, the  opacity  seldom  disappears,  and  may 
even  expand  over  a larger  portion  of  the  pupil. 
He  advises  the  operation  to  be  performed  as 
follows  : — When  the  aperture  in  the  iris  is  ob- 
structed by  a collection  of  membranous  flakes, 
detached  from  the  membrana  hyaloidea,  the  curved 
needle  should  be  introduced,  with  the  usual  pre- 
caution of  keeping  its  convexity  forward,  its  point 
backward,  until  arrived  behind  the  mass  of  opaque 
matter ; the  surgeon  is  then  to  turn  the  point  of 
the  needle,  towards  the  pupil,  and  is  to  push 
through  this  opening  regularly  one  after  another, 
all  the  opaque  particles  into  the  anterior  chamber, 
where,  as  we  have  before  -noticed,  absorption 
seems  to  be  carried  on  more  vigorously  than  be- 
hind the  pupil.  All  endeavours  to  depress  them 
into  the  vitreous  humour,  Scarpa  has  found  to  be 
in  vain  ; for  scarcely  is  the  eouching-needle  with- 
drawn when  they  all  reappear  at  the  pupil,  as  if 
(to  use  his  own  phrase)  carried  thither  by  a 
current ; but,  when  forced  into  the  anterior  cham- 
ber, besides  being  incapable  of  blocking  up  the 
pupil,  they  lie,  without  inconvenience,  at  the 
bottom  of  that  cavity,  and  in  a few  weeks  are 
entirely  absorbed. 

When  the  secondary  membranous  cataract  con- 
sists of  the  whole  anterior  layer  of  the  crystalline 
capsule,  or  of  several  portions  of  it  connected  with 
the  membrana  hyaloidea,  Scarpa,  after  cautiously 
turning  the  point  of  the  needle  towards  the  pupil, 
pierces  the  opaque  capsule  : or,  if  there  be  any 
interspace,  he  passes  the  point  of  the  instrument 
through  it  ; then,  having  turned  it  again  back- 
ward, he  conveys  it,  as  near  as  possible,  to  the 
attachment  of  the  membranous  cataract,  and  after 
piercing  the  capsule.,  or  each  port'on  of  it  suc- 
cessively, and  sometimes  carefully  rolling  the 
handle  of  the  instrument  between  his  finger  and 
thumb,  so  as  to  twist  the  capsule  round  its  ex- 
tremity, he  thus  breaks  the  cataract,  as  far  as  it  is 
practicable,  at  every  point  of  its  circumference. 
The  portions  of  membrane,  by  this  means  se- 
parated from  their  adhesions,  are  next  cautiously 
pushed,  with  the  point  of  the  eouching-needle 
turned  forward,  through  the  pupil,  into  the  an- 
terior chamber.  In  these  manoeuvres,  the  operator 
must  use  the  utmost  caution  not  to  injure  the  iris 
and  ciliary  processes  ; for  upon  this  circumstance 
depends  the  avoidance  of  bad  symptoms  after  the 
operation,  notwithstanding  its  duration  may  be 
long,  and  the  necessary  movements  of  the  needle 
frequently  repeated.  If  a part  of  the  membranous 
cataract  be  found  adherent  to  the  iris  (a  compli- 
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cation,  that  will  be  indicated  when,  upon  moving 
it,  backward  or  downward  with  the  needle,  the 
pupil  alters  its  shape,  and,  from  being  circular, 
becomes  of  an  oval,  or  irregular  figure),  even 
more  caution  is  required  than  in  the  foregoing 
case,  so  as  to  make  repeated,  but  delicate  move- 
ments of  the  needle,  to  separate  the  membranous 
opacity, "without  injuring  the  iris.  Beer’s  mode 
of  proceeding  in  such  a case,  I have  already 
described. 

Scarpa  does  not  deem  it  necessary  to  vary  the 
plan  of  operating  above  explained,  if  occasionally 
the  cataract  be  formed  of  the  posterior  layer  of  the 
capsule.  And,  according  to  this  author,  the  same 
plan  also  succeeds  in  those  rare  instances,  where 
the  substance  itself  of  the  crystalline  wastes,  and 
is  almost  completely  absorbed,  leaving  the  capsule 
opaque,  and  including,  at  most,  only  a small 
nucleus,  not  larger  than  a pin’s  head.  Scarpa 
terms  it  the  primary  membranous  cataract,  and 
describes  it  as  being  met  with  in  children,  or 
young  people  under  the  age  of  twenty  ; as  being 
characterised  by  a certain  transparency,  and  simi- 
litude to  a cobweb ; by  a whitish  opaque  point, 
either  at  its  centre  or  circumference  ; and,  by  a 
streaked  and  reticulated  appearance;  he  adds,  that 
whosoever  attempts  to  depress  such  a cataract  is 
baffled,  as  it  re-appears  behind  the  pupil,  soon 
after  the  operation : he  reco  mmends  breaking  it 
freely  with  the  curved  extrem  'yoi  the  couching- 
needle,  and  pushing  its  fragments  into  the  anterior 
chamber,  where  they  are  gradually  absorbed  in 
the  course  of  about  three  weeks. 

No  other  topical  application  is  generally  requi- 
site, after  the  operation,  but  a small  compress  of 
fine  linen  upon  each  eye  ; and  the  patient  ought 
to  be  kept  in  a quiet,  moderately  darkened  room. 
On  the  following  morning,  a dose  of  some  mild 
purgative  salt,  such  as  the  sulphate  of  soda,  or 
magnesia,  may  usually  be  administered,  with  ad- 
vantage, When  the  inflammation  exceeds  the 
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ordinary  bounds,  then  the  treatment  applicable  to 
iritis  becomes  proper.  (See  Ophthalmy.') 

Beer  remarks,  that  although,  after  extraction, 
very  cautious  trials  of  the  sight  are  indispens- 
able, they  are  by  no  means  proper  after  depression 
or  reclination ; for  the  action  of  the  muscles  of 
the  eye,  in  the  inspection  of  objects  at  various 
distances,  is  very  liable  to  make  the  opaque  body 
rise  again.  Hence,  as  soon  as  the  pupil  is  clear, 
Beer  recommends  covering  both  eyes  (even  when 
one  only  has  been  operated  upon)  with  a plaster, 
and  simple  linen  compress,  which  last  is  to  be 
fastened  on  the  forehead  with  a common  bandage. 
The  same  experienced  operator  also  enjoins  per- 
fect quietude  of  the  body  and  head  for  some  days. 
The  patient,  he  says,  may  either  lie  in  bed,  or  sit 
in  an  arm-chair,  as  may  be  most  agreeable,  care 
being  taken  to  avoid  all  sudden  motions.  The 
most  proper  food  for  the  patient  is  such  as  is 
easily  digested,  not  too  nutritious,  and  does  not 
require  much  mastication.  ‘Every  thing  must  be 
avoided,  which  has  a tendency  to  excite  inflam- 
mation in  the  eye.  On  the  third  or  fourth  day, 
the  eye  should  be  opened,  and  afterwards  be 
merely  protected  by  a green  silk  eye-screen, 
which  should  also  be  gradually  dispensed  with. 
I he  patient  should  be  careful  to  do  whatever  is 
agreeable  to  the  eye,  which  has  been  operated 
upon,  and  as  carefully  avoid  every  thing  which 
irritates  it,  or  causes  a disagreeable  sensation  in 


it,  a difficulty  of  opening  the  eyelids,  or  keeping 
them  open,  a discharge  of  tears,  or  a redness  of 
the  white  of  the  eye,  &c. 

Of  the  thrombus  under  the  conjunctiva,  some* 
times  caused  by  the  prick  of  the  needle,  and  of 
the  readily  bleeding  granulations  which  occasion- 
ally shoot  up  at  the  puncture,  I need  not  here 
particularly  speak.  For  relieving  the  obstinate 
vomiting,  sometimes  excited  by  injury  of  the  ci- 
liary nerves,  or  that  of  the  retina,  Beer  recom- 
mends castor,  musk,  and  opium,  except  when  the 
eye  is  in  a state  of  inflammation,  in  which  cir- 
cumstance, antiphlogistic  treatment  is  preferable. 
Such  vomiting,  Beer  joins  other  writers  in  be- 
lieving, is  often  produced  by  a firm  lens  being 
depressed  too  far,  so  as  to  injure  the  retina  ; a 
case,  however,  which  is  usually  combined  with  a 
suddenly  produced,  complete,  or  incomplete 
amaurosis.  Here,  unless  the  position  of  the  lens 
can  be  changed  by  a sudden  movement  of  the 
head,  the  above  class  of  medicines  will  be  of  no 
use.  This  kind  of  amaurosis  may  also  take  place, 
without  any  vomiting,  and,  as  Beer  has  had  op- 
portunities of  remarking,  it  will  not  always  sub- 
side, even  though  the  cataract  be  made  to  rise 
again.  The  same  amaurotic  affection  may  also 
result  from  the  surgeon  hurting  the  retina  by 
pushing  the  needle  too  deeply  against  this  mem- 
brane. According  to  Beer,  the  ophthalmy,  liable 
to  happen  in  these  cases,  as  well  as  after  ex- 
traction and  keratonyxis,  is  always  most  severe  in 
the  iris  and  neighbouring  textures.  (Von  den 
Augenkr.  b.  ii.  p.  361 — 363.) 

I cannot  help  remarking  how  judicious  it  is 
never  to  attempt  too  much  at  one  time  in  any 
mode  of  couching.  It  happens  in  this,  as  in  most 
other  branches  of  operative  surgery,  that  celerity 
is  too  often  mistaken  for  skill : the  operator  should 
not  only  be  slow  and  deliberate  in  achieving  his 
purpose  ; he  should  be  taught  to  consider,  that 
the  repetition  of  couching  may,  like  the  puncture 
of  a vein,  be  safely  and  advantageously  put  in 
practice  again  and  again  ; and  with  far  greater 
security  than  if,  for  the  sake  of  appearing  expe- 
ditious, or  avoiding  the  temporary  semblance  of 
failure,  a bolder  use  of  the  couching-needle  should 
be  made,  than  the  delicate  structure  of  the  eye 
warrants.  We  read,  in  Mr.  Key’s  Practical 
Observations  on  Surgery,  that  he  couched  one 
eye  seven  times,  before  perfect  success  was  ob- 
tained ; had  he  been  less  patient,  and  endeavoured 
to  effect  by  one  or  two  rough  applications  of  the 
instrument,  what  he  achieved  by  seven  efforts  of 
a gentler  description,  it  is  highly  probable,  that 
the  structure  of  the  eye  would  have  been  so  im- 
paired, as  wrell  as  the  consequent  ophthalmy  so 
violent,  as  to  have  utterly  prevented  the  restor- 
ation of  sight. 

All  the  various  methods  of  couching  having 
now  been  described,  I subjoin  the  sentiments  of 
Beer,  respecting  the  circumstances,  by  which  the 
choice  of  depression,  or  reclination,  ought  to  be 
regulated.  According  to  this  author,  when  the 
cataract  is  very  firm,  or  moderately  so,  with  a 
scabrous  surface,  or  the  case  is  what  has  been 
already  described  under  the  name  of  encysted 
cataract,  or  when  the  cataract  consists  of  any 
tough  membrane,  both  depression  and  reclination 
can  only  be  a palliative  remedy  ; for,  says  he, 
none  of  these  cataracts  after  the  operation  can 
be  dissolved  and  absorbed,  but  must  remain  in 
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the  eye,  as  a foreign  unorganised  body,  ready  at 
every  opportunity  to  rise  again,  and  partially  or 
completely  blind  the  patient  anew.  Beer  assures 
us,  that  he  has  carefully  examined  the  eyes  of 
persons  after  death,  on  whom  depression  or  re- 
clination  had  been  practised,  in  some  instances, 
twenty  or  more  years  previously;  but,  in  almost 
all  the  examples,  the  lens  was  found  firm  and  un- 
dissolved, or  at  most  only  diminished,  with  or 
without  its  capsule.  Membranous  cataracts  were 
very  trivially  lessened  ; though  they  had  quite  lost 
their  rough  consistence,  and  were  changed  into  a 
firmish  white  mass.  In  a living  person,  Beer  says, 
he  saw  an  instance,  in  which  a cataract  rose  again 
after  it  had  been  depressed  by  Kilmer  thirty  years 
previously:  it  was  small,  angular,  and,  when  the 
pupil  was  dilated,  it  floated  from  one  chamber  of 
the  eye  into  the  other.  When  extracted,  which 
was  done  with  complete  success,  it  was  found  to 
be  almost  ossified.  In  1805,  Beer  extracted  from 
a woman,  forty  years  of  age,  a very  large,  hard, 
yellowish-white  lenticular  cataract,  which  had 
been  in  the  anterior  chamber  twenty-six  years. 
The  lens  had  been  thus  displaced  by  a blow  re- 
ceived on  the  eye  from  the  branch  of  a tree.  Nor 
,has  Beer  ever  yet  seen  a case,  in  which  a cataract 
of  a semi-firm  consistence  was  dissolved  and  ab- 
sorbed. ( Von  den  Augenkr.  b.  ii.  p.363.)  In 
old  subjects,  absorption  is  excessively  languid, 
and  the  lens  often  very  hard.  Dupuytren,  who 
admits  these  facts  as  arguments  against  the  use  of 
needles,  states  that  he  had  seen  examples,  where 
the  lens,  after  it  had  been  displaced,  more  than  two 
years,  was  completely  unchanged.  Yet,  in  many 
old  persons,  extraction  is  rendered  difficult  by  the 
sunk  state  of  the  eye,  and  the  prominence  of  the 
border  of  the  orbit.  (See  Clin.  Chir.  t.  i.  p.  45.) 
Had  Beer  confined  his  statements  to  what  happens 
to  certain  cataracts,  on  which  depression  or  re- 
clination,  strictly  so  called,  had  been  practised,  I 
should  have  been  disposed  to  accede  to  the  gene- 
ral assertion,  respecting  the  great  length  of  • time 
which  a firm  or  tough  capsular  cataract  remains  in 
the  vitreous  humour,  undissolved  and  unabsorbed. 
But,  if  he  mean,  that  the  same  thing  is  generally 
the  case  with  cataracts  broken  piecemeal,  and 
placed  in  the  aqueous  humour,  we  know,  that  such 
a representation  is  contradicted  by  the  experience 
of  an  infinite  number  of  the  highest  authorities 
in  surgery.  Nay,  notwithstanding  the  case  ad- 
duced of  a bony  lens  having  remained  in  the 
aqueous  humor  twenty-six  years,  I am  disposed  to 
think,  that  Beer  himself  does  not  intend  to  question 
the  absorption  of  the  fragments  of  cataracts  in  the 
aqueous  humour,  particularly  as  at  p.  357.  b.  ii.  he 
sanctions  pushing  the  fragments  of  semi-firm  cata- 
racts through  the  pupd  into  the  anterior  chamber, 
where,  he  confesses,  that  they  are  soon  absorbed. 

Beer  thinks,  that,  in  general,  depression  and 
reclination  are  indicated  only  in  cases,  in  which 
extraction  is  absolutely  impracticable,  or  attended 
with  too  great  difficulty,  as  will  be  better  under- 
stood when  this  operation  is  considered.  As  ex- 
amples of  this  kind,  Beer  specifies  an  extensive 
adhesion  of  the  iris  to  the  cornea  ; a very  flat 
cornea,  and,  of  course,  so  small  an  anterior  cham- 
ber, that  an  incision  of  proper  size  in  the  cornea 
cannot  be  made ; a broad  arcus  senilis  ; an  habi- 
tually contracted  pupil  (incapable  of  being  artifi- 
cially dilated)  ; an  eye  much  sunk  in  the  orbit, 
with  a small  fissure  between  the  eyelids  ; eyes 
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affected  with  incessant  convulsive  motions ; a 
partial  adhesion  of  the  cataract  to  the  uvea  ; un- 
appeasable timidity  in  the  patient and  an  im- 
possibility of  managing  him  during  and  after  the 
operation,  in  consequence  of  his  childhood  or  stu- 
pidity. Amongst  the  circumstances,  enumerated 
by  Mr.  Midcllemore  as  rendering  the  operation 
of  depression,  or  reclination  more  advantageous 
than  extraction,  is  an  emaciated  feeble  condition  of 
the  patient,  which,  if  the  latter  operation  were 
performed,  might  interfere  with  the  union  of  the 
wound  in  the  cornea,  and  be  followed  by  ulcer- 
ation, sloughing,  and  staphyloma  of  that  texture. 
(See  Middle  more  on  Dis.  of  the  Eye  ; vol.  ii.  p.  1 11.) 
The  same  gentleman  also  expresses  his  opinion, 
that  in  certain  examples  of  hard  cataract,  where 
extraction  cannot  be  performed  with  propriety, 
reclination  is  generally  preferable,  to  depression, 
because  not  so  likely  to  be  followed  by  a rising  of 
the  lens  again,  or  to  cause  pressure  on  the  retina. 
He  adds,  indeed,  direct  depression  of  the  lens  be- 
neath the  pupil  is  very  seldom  practised  now,  as 
it  is  in  a great  measure  superseded  by  extraction 
and  reclination.  (p.  112.) 

With  regard  to  the  question  whether  depres- 
sion or  reclination  should  be  preferred,  Beer  is 
of  opinion,  that  the  first  method  is  indicated  only 
when  the  dimensions  of  the  cataract  are  small, 
and,  consequently,  when  there  is  room  enough  for 
it  to  be  placed  below  the  pupil  without  the  ciliary 
processes  being  torn  from  the  annulus  ciliaris. 
Such  cases  are  the  dry  siliquose  cataract  (the 
'primary  membranous  cataract,  of  Scarpa),  when 
perfectly  free  from  adhesions  to  the  uvea  ; the 
true  lenticular  secondary  cataract,  produced  by  the 
small  but  firm  fragments  of  the  lens  having  been 
left,  or  risen  again  ; and  the  genuine  secondary 
membranous  or  capsular  cataract.  On  the  other 
hand,  reclination  is  to  be  preferred,  when,  together 
with  the  above  objections  to  extraction,  the  sur- 
geon  has  to  deal  with  a fully  formed,  very  hard 
lenticular  or  capsulo-lenticular  cataract ; or  with  a 
case  of  the  latter  kind,  complicated  with  partial 
adhesions  to  the  uvea  ; or  when  the  case  is  a se- 
condary  capsular  cataract , similarly  circumstanced  ; 

a,  secondary  cataract  of  lymph ; a gypsum  cataract  : 
or  there  is  reason  to  apprehend  a considerable  ten- 
dency  in  the  blood-vessels  of  the  interior  of  the 
eye  to  become  varicose.  (Lehre  von  clen  Augenkr . 

b.  ii.  p.  365.) 

The  manner  of  operating  with  the  needle  upon 
the  congenital  cataracts  of  children  will  be  here- 
after explained. 

The  operation,  most  frequently  performed  in 
the  United  States,  is  that  of  passing  the  needle  of 
Adams,  Scarpa,  Saunders,  or  Hey  through  the 
sclerotica,  immediately  behind  the  iris,  and  then 
lacerating  the  capsule,  or  the  lens  itself,  and  per- 
mitting the  aqueous  humour  to  act  upon  it,  either 
by  pressing  the  fragments  of  the  lens  through  the 
pupil  into  the  anterior  chamber,  or,  where  this  is 
impracticable,  leaving  them  in  situ.  One  of  the 
most  successful  operators  in  the  United  States,  is 
Dr.  John  Harper,  of  Baltimore,  and  he  seldom 
adopts  any  other  operation,  than  this,  which  he 
repeats,  as  often  as  necessary,  on  the  same  eye. 
In  the  case  of  a young  lady,  Dr.  Reese  performed 
it  on  both  eyes  at  once,  and  to  promote  absorption 
gave  her  the  blue  pill  : in  three  weeks,  her  vision 
; was  restored,  although  she  had  been  blind  twelve 
years.  Depression  seems  to  have  but  few  advo- 
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cates  in  the  United  States  ; nor  is  extraction  often 
preferred  there,  even  for  hard  cataracts.  (See 
Reese,  in  Amer.  ed.  of  this  Diet.) 

EXTRACTION  OF  THE  CATARACT. 

From  some  passages  in  the  works  of  Rhazes, 
Ilaly,  and  Avicenna,  specified  by  Mr.  Guthrie,  it 
is  sufficiently  clear,  that  the  practice  of  opening 
the  cornea  for  the  removal  of  cataracis  was  not 
unknown  to  the  ancients.  Rhazes  says,  that 
about  the  end  of  the  first  century,  Antyllus  opened 
the  cornea,  and  drew  the  cataract  out  of  the  eye 
with  a fine  needle,  in  which  practice  he  was  fol- 
lowed by  Lathyrion.  However,  while  doubts 
were  entertained,  respecting  the  true  seat  of  the 
cataract,  it  is  hardly  to  be  supposed,  that  this 
mode  of  treatment  could  have  been  frequently 
adopted ; but,  as  soon  as  it  was  fully  proved  that 
the  true  cataract  was  an  opacity  of  the  crystalline 
lens;  that  the  loss  of  sight  would  not  be  occasioned 
by  the  removal  of  this  body  ; that  the  cornea 
might  be  divided  without  danger  ; and  that  the 
aqueous  humour  would  be  quickly  regenerated  ; 
the  mode  of  cure,  by  extracting  the  cataract 
out  of  the  eye,  would  naturally  present  itself. 
(Wenzel.) 

Freytag  is  perhaps  the  first  in  modern  times 
who  made  an  attempt  to  extract  the  cataract : this 
was  about  the  close  of  the  17th  century.  After 
him,  Lotterius,  of  Turin,  performed  the  operation. 
But  nobody  has  so  strong  a claim  as  M.  Daviel 
to  the  honour  of  bringing  the  merits  of  the  practice 
before  the  public ; and  he  not  only  adopted  it  him- 
self, but  published  the  first  good  description  of  it. 
(Sur  une  Nouvelle  Mdthode  de  gucrir  la  Cataracte 
par  V Extraction  du  Cristallin , 1747.  Also  Me- 
moires  de  l' Acad.  Royals  de  Chirurgie,  t.  ii.  4to. 
3753.)  Two  cases  in  which  the  cataract  had  ac- 
cidentally slipped  through  the  pupil  into  the  an- 
terior chamber,  whence  they  were  extracted  in 
the  years  1707  and  1708  by  Mery  and  Petit, 
as  related  by  St.  Ives,  seem  to  have  had  con- 
siderable influence  in  bringing  about  the  regular 
performance  of  this  method  of  removing  the  cata- 
ract ; for,  they  served  as  an  encouragement  to 
Daviel,  by  whom  the  practice  was  completely 
established.  The  operation  was  afterwards  brought 
considerably  nearer  to  perfection  by  the  ingenuity 
and  industry  of  Wenzel.  ( BrambiUa  Instrument- 
arium  Chir.  Austriacum,  1782.  p.  71.) 

Indeed,  with  the  valuable  instructions,  which 
Ware  and  Beer  have  still  more  recently  furnished, 
the  extraction  of  the  cataract  may  now  be  re- 
garded as  brought  to  the  highest  state  of  improve- 
ment. According  to  Beer,  it  admits  of  division 
into  three  stages,  the  first  of  which,  as  in  depres- 
sion and  reelination,  is  the  most  important ; be- 
cause, unless  it  be  performed  exactly  as  it  ought  to 
be,  the  operation  would  be  very  liable  to  fail,  and 
it  is  exceedingly  difficult  to  make  amends  for  any 
fault  committed  in  this  early  part  of  the  proceed- 
ings. The  first  stage  consists  in  making  an  effectual 
opening  in  the  cornea  with  a suitable  knife.  The 
second,  in  dividing  the  anterior  layer  of  the  cap- 
sule, which,  says  Beer,  should  not  be  merely 
punctured,  or  torn  with  a bluntish  instrument,  but 
cut  with  a sharp  two-edged  lance-pointed  needle, 
and,  as  much  as  possible,  annihilated.  In  the 
third  stage,  the  expulsion  of  the  cataract  from  the 
eye  is  effected  either  by  the  well-regulated  action 
of  the  eyeball  itself,  or  by  the  assistance  of  art. 


But,  as  Beer  remarks,  they  who  have  learned  the 
manner  of  effectually  and  skilfully  cutting  the 
cornea,  will  frequently  have  the  pleasure  to  find 
the  two  last  stages  beneficially  converted  into  one, 
and  the  operation  in  general  soon  and  expeditiously 
completed,  ( Von  den  Augenlir.  b.  ii.  p.  366.) 

On  the  evening,  prior  to  the  operation,  and  also 
the  next  morning,  belladonna  should  be  applied 
to  the  eyebrow,  to  produce  an  expansion  of  the 
pupil.  This  is  much  better,  than  dropping  the  so- 
lution of  belladonna  into  the  eyes,  which  has  a 
tendency  to  render  them  irritable,  and  sometimes, 
in  spite  of  every  precaution,  a little  of  the  bella- 
donna may  remain  in  the  folds  of  the  conjunctiva, 
and  insinuate  itself  between  the  edges  of  the  in- 
cision in  the  cornea.  The  dilatation  of  the  pupil 
will  lessen  the  risk  of  the  iris  being  wounded,  and 
will  enable  the  operator  to  pass  the  knife  with 
greater  certainty  and  celerity  across  the  anterior 
chamber.  When  the  pupil  is  small  on  the  morn- 
ing of  the  operation,  Mr.  Middlemore  drops  a 
strong  solution  of  extract  of  hyosciamus  (one 
drachm  to  an  ounce  of  water)  into  the  eyes,  as 
suggested  by  Himley  and  Wishart.  By  the  agency 
of  these  drops,  the  pupil  becomes  largely  dilated, 
with  much  less  pain  than  follows  the  use  of  bella- 
donna drops.  (See  Middlemore  on  Dis.ofthe  Eye, 
vol.  2.  p.  128.) 

The  knives,  used  by  Richter,  Wenzel,  Ware, 
and  Beer,  are  all  of  them  more  or  less  different ; 
but,  they  agree  in  the  common  quality  of  com- 
pletely filling  up  the  wound,  as  it  is  extended,  so 
that  none  of  the  vitreous  humour  can  escape  before 
the  division  of  the  cornea  is  finished. 

Wenzel’s  knife  resembles  the  common  lancet 
employed  in  bleeding,  excepting  that  its  blade  is 
a little  longer,  and  not  quite  so  broad.  Its  edges 
are  straight,  and  the  blade  is  an  inch  and  a half 
(eighteen  lines)  long,  and  a quarter  of  an  inch 
(three  lines)  broad  in  the  widest  part  of  it,  which 
is  at  the  base.  From  this  part  it  gradually  be- 
comes narrower  towards  the  point ; so  that  this 
breadth  of  a quarter  of  an  inch  extends  onlv  to 
the  space  of  about  one-third  of  an  inch  from"  the 
base ; and,  for  the  space  of  half  an  inch  from  the 
point,  it  is  no  more  than  one-eighth  of  an  inch 
broad. 

The  knife  employed  by  the  late  Mr.  Ware,  is, 
in  regard  to  its  dimensions,  not  unlike  that  em- 
ployed by  Wenzel.  The  principal  difference  is, 
that  it  is  less  spear-pointed ; in  consecjuence  of 
which,  when  this  latter  instrument  has  transfixed 
the  cornea,  its  lower  or  cutting  edge  will  sooner 
pass  below  the  inferior  margin  of  the  pupil,  than 
the  knife  used  by  Wenzel.  On  this  account,  Mr. 
Ware  believed,  that  the  iris  would  be  less  likely 
to  be  entangled  under  the  knife  which  he  re- 
commended, than  under  Wenzel’s,  when  the  in- 
strument begins  to  cut  its  way  downwards,  and 
the  aqueous  humour  is  discharged.  Mr.  Ware 
particularly  advises  great  care  to  be  taken  to  let 
the  knife  increase  gradually  in  thickness  from  the 
point  to  the  handle  ; by  which  means,  if  it  be 
conducted  steadily  Jhrough  the  cornea,  it  will  be 
next  to  an  impossibility,  that  any  part  of  the 
aqueous  humour  can  escape,  before  the  section  is 
begun  downwards ; and,  consequently,  during 
this  time,  the  cornea  will  preserve  its  due  con- 
vexity. But  if  the  blade  should  not  increase  in 
thickness  from  the  point,  or  if  it  be  incurvated 
much  in  its  back  or  edge,  the  aqueous  humour 
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will  unavoidably  escape,  before  the  puncture  is 
completed ; and  the  iris,  being  brought  under  the 
edge  of  the  knife,  will  be  in  great  danger  of  being- 
wounded  by  it.  One  of  the  best  cataract  knives 
is  that  employed  by  Beer.  A double  cataract 
knife  is  used  by  Jaeger.  “ It  is  composed  of  a 
.Beer’s  blade  affixed  to  a handle  ; a smaller  blade, 
of  the  same  form,  having  its  flat  side  in  contact  with 
the  other  knife  ; and  a button  screw.  When  notin 
use,  the  second  blade  is  situated  within  the  outline 
of  the  first,  with  which  the  cornea  is  transfixed. 
It  is  introduced  in  the  same  way  as  Beer’s  knife, 
not  parallel,  but  nearly  perpendicular  to  the 
cornea,  and  afterwards  carried  across  the  eye, 
exactly  like  the  single  knife,  with  the  posterior 
surface  of  the  fixed  blade  parallel  to  the  iris,  at 
the  usual  distance  from  the  junction  of  the  cornea 
with  the  sclerotica.  When  the  point  of  the 
greater  knife  has  transfixed  the  cornea  at  the  inner 
side,  pressure  is  made  on  the  button-head  of  the 
smaller  blade,  which  slides  in  a groove  in  the 
upper  part  of  the  handle,  with  the  thumb,  with 
which  it  is  pushed  steadily  forward,  whilst  the 
greater  blade  keeps  the  ball  firmly  fixed,  and  thus 
the  section  of  the  cornea  is  completed,”  &c.  (See 
Loudon’s  Short  Inquiry  into  ihe  Principal  Causes 
of  the  Unsuccessful  Termination  of  Extraction,  fyc. 
1826.)  Amongst  the  advantages  imputed  to 
Jaeger’s  knife  are  those  of  not  injuring  parts  at  the 
inner  angle;  of  not  making  the  incision  too  small 
for  the  extraction  of  the  lens ; and  of  less  of  the 
aqueous  humour  being  discharged  previously  to  the 
iris  being  out  of  danger.  Baron  Graefe  uses 
also  a knife  of  his  own  invention,  the  end  of  which 
is  a little  curved,  so  that  when  it  has  passed 
through  the  cornea,  it  is  calculated  to  draw  the 
eye  in  any  desirable  direction  more  surely.  The 
sentiments  of  Richter,  Scarpa,  Beer,  and  others, 
about  the  position  of  the  patient  in  the  operation, 
and  the  mode  of  fixing  the  eye,  have  been  al- 
ready noticed  in  a foregoing  section. 

The  operator  is  to  sit  in  front  of  the  patient, 
but  upon  a considerably  higher  stool,  or  chair 
than  the  latter,  as  already  explained,  and  his  legs 
are  to  be  placed  on  each  side  of  the  patient,  and 
his  right  foot  sufficiently  raised  by  a stool  for  his 
elbow  to  rest  upon  his  knee,  whilst  the  knife  is  on 
a level  with  the  patient’s  eye.  (See  Guthrie’s 
Operative  Surgery  of  the  Eye,  p.  295.) 

When  the  right  eye  is  to  be  operated  upon,  and 
the  operation  is  to  be  done  according  to  the  pre- 
ceding directions,  the  surgeon  must  of  course  use 
his  left  hand : but  if  he  be  not  an  ambidexter, 
“ the  patient  must  be  placed  on  his  back  on  a 
table,  or  on  a mattress,  or  a firm  bedstead  with  a 
head,  so  that  the  operator  can  stand  behind  without 
inconvenience.  The  head  being  supported  on  a 
cushion,  the  operator  raises  the  upper  eyelid 
himself,  and  fixes  the  eyeball , whilst  an  assistant 
depresses  the  lower  lid,  if  necessary.  The  incision 
is  then  to  be  made  with  the  same  precaution,  as 
in  the  other  method,  the  knife  being  held  with  its 
edges  towards  the  thumb,  and  the  little  finger 
towards  the  temple,  instead  of  the  cheek.  The 
division  of  the  cornea  upwards  in  this  manner  is 
the  operation  generally  preferred  by  Mr.  Alex- 
ander for  both  eyes,  when  not  specially  contra- 
indicated.” ( Guthrie , p.  318.)  In  an  operation 
which  I lately  saw  this  gentleman  perform,  he 
stood  behind  a kind  of  easy  chair,  on  the  upper 
part  of  the  back  of  which  he  kept  the  head  steadily 


supported  while  he  divided  the  upper  segment  of 
the  cornea.  As  a general  rule,  Mr.  Guthrie 
thinks  that  the  operation  of  extraction  should 
always  be  done  upwards,  and  this  regulates  the 
position  of  the  patient  and  surgeon.  The  former, 
lie  observes,  should  be  seated  in  an  arm-chair,  the 
back  of  which  should  be  low  enough  to  support 
the  head  when  gently  inclined  backwards.  (On 
the  Certainty,  &;c.  of  Extraction,  p.  9.)  For  the 
operation  on  the  right  eye,  Mr.  Guthrie  re- 
commends the  surgeon  to  place  himself  behind  the 
patient,  and  observes,  that  he  will  usually  find  it 
necessary  to  stand  on  a stool,  in  order  to  raise 
himself  to  such  a height  that  he  may  readily  lean 
over,  and  have  his  hands  in  that  position  which 
is  most  convenient  to  him.  The  patient’s  head 
being  a little  inclined  backwards,  and  duly  sup- 
ported by  the  cushion,  or  back  of  the  chair,  the 
surgeon,  leaning  over  from  behind,  brings  the  two 
forefingers  of  the  left  hand  over  the  forehead  gentl  y 
down  on  the  eyelid,  and  raises  it  up  tenderly,  so  as 
to  fix  it  against  the  upper  edge  of  the  orbit,  and  to 
retain  it  there  perfectly  with  the  end  of  the  index 
finger  only.  He  should  be  able  to  do  this,  and 
also  to  make  a little  pressure  on  the  eyeball,  in 
order  to  fix  it  at  the  moment  the  incision  is  begun. 
As  soon  as  the  index  finger,  is  in  this  position,  the 
second  finger  moves  the  upper  and  lowers  the 
under  lid,  fixing  it  against  the  edge  of  the  orbit 
below.  “ The  left  eye  may  be  opened,  and  fixed 
in  a similar  manner:  or  the  surgeon,  standing 
before  the  patient,  raises  the  upper  lid  with  the 
side  of  the  forefinger  of  the  left  hand,  and  depresses 
the  under  lid  with  the  thumb,  the  hand  being  over 
the  nose.”  fGuthrie,  Op.  cit.,  p.  9.)  This  gen- 
tleman prefers  leaving  the  other  eye  uncovered. 

When  the  patient  is  placed  in  the  sitting  posture, 
and  syncope  occurs,  the  completion  of  the  ope- 
ration may  be  prevented.  Dupuytren  used  to 
place  his  patients  in  bed.  The  recumbent  position 
is  thus  spoken  of  by  Ware.  “ It  appears  to  me 
(says  he)  that  the  surgeon  will  perform  the  operation 
with  more  composure,  if  the  patient  be  laid  on  a 
table,  than  if  he  be  seated  in  a chair  ; but,  except 
in  infants,  this  is  not  indispensable,  if  the  patient’s 
steadiness  can  be  depended  upon,”  (p.  372.) 
Another  writer  observes,  that,  if  the  patient  be 
placed  in  the  recumbent  posture,  the  head  is 
prevented  from  receding,  and  the  operator  can 
rest  his  elbow  upon  the  table,  support  his  arm 
upon  the  patient’s  chest,  and  his  hand  upon  his 
cheek.  ( Middlemore  on  Dis.  of  the  Eye,  vol.  ii. 
p.  130.)  This  gentleman  follows  the  most 
common  plan  of  covering  the  eye,  which  is  about 
to  be  operated  upon,  with  a roller  or  some  light 
bandage. 

The  danger  likely  to  arise  from  undue  pressure, 
Mr.  Ware  observes,  can  only  take  place  after  the 
iustrument  has  made  an  opening  in  the  eye ; but 
the  pressure  ought  to  be  removed  the  instant  the 
knife  is  carried  through  the  cornea,  and  before  any 
attempt  is  made  to  divide  this  tunic  downwards. 
To  understand  this  subject  better,  however,  the 
reader  should  know,  that  Mr.  Ware  divided  the 
incision  of  the  cornea  into  two  distinct  processes ; 
the  first  of  which  may  be  called  punctuation,  and 
the  second  section.  So  long  as  the  knife  fills  up 
the  aperture,  in  which  it.  is  inserted,  that  is,  until 
it  has  passed  through  both  sides  of  the  cornea,  and 
its  extremity  has  advanced  some  way  beyond 
this  tunic,  the  aqueous  humour  cannot  be  dis- 
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charged,  and  pressure  may  be  continued  with 
safety.  The  punctuation  of  the  cornea  being 
completed,  the  purpose  of  pressure  is  fully  an- 
swered : and,  if  such  pressure  be  continued,  when 
the  section  of  the  cornea  begins,  instead  of  being 
useful,  it  will  be  hurtful.  Mr.  Ware  recommends 
the  cornea  to  be  cut  in  the  following  way  : — - 

The  operator  is  to  place  the  fore  and  middle 
fingers  of  the  left  hand  upon  the  tunica  conjunctiva, 
just  below,  and  a little  on  the  inside  of  the  cornea. 
At  the  same  time,  the  assistant,  who  supports  the 
head,  is  to  apply  one,  or,  if  the  eye  projects 
sufficiently,  two  of  his  fingers  upon  the  conjunctiva, 
a little  on  the  inside  and  above  the  cornea.  The 
fingers  of  the  operator  and  assistant,  thus  opposed 
to  each  other,  will  fix  the  eye,  and  prevent  the  lids 
from  closing.  The  point  of  the  knife  is  to  enter 
the  outside  of  the  cornea,  a little  above  its  transverse 
diameter,  and  just  before  its  connection  with  the 
sclerotica.  Thus  introduced,  it  is  to  be  pushed  on 
slowly,  but  steadily,  without  the  least  intermission, 
and  in  a straight  direction,  with  its  blade  parallel 
to  the  iris,  so  as  to  pierce  the  cornea  towards  the 
inner  angle  of  the  eye,  on  the  side  opposite  to 
that  which  it  first  entered,  and  till  about  one-third 
part  of  it  is  seen  to  emerge  beyond  the  inner 
margin  of  the  cornea.  When  the  knife  has  reached 
so  far,  the  punctuation  is  completed.  The  broad 
part  of  the  blade  is  now  between  the  cornea  and 
the  iris,  and  its  cutting  edge  below  the  pupil, 
which  of  course  is  out  of  all  danger  of  being 
■wounded.  As  every  degree  of  pressure  must  now 
be  taken  off  the  .eyeball,  the  fingers,  both  of  the 
operator  and  his  assistant,  are  instantly  to  be 
removed  from  this  part,  and  shifted  to  the  eyelids. 
These  are  to  be  kept  asunder  by  gently  pressing 
them  against  the  edges  of  the  orbit ; and  the  eye 
is  to  be  left  entirely  to  the  guidance  of  the  knife, 
by  which,  says  Mr.  Ware,  it  may  be  raised,  de- 
pressed, or  drawn  to  either  side,  as  may  be  found 
necessary.  The  aqueous  humour  being  now  partly, 
if  not  entirely  evacuated,  and  the  cornea  of  course 
rendered  flaccid,  the  edge  of  the  blade  is  to  be 
pressed  slowly  downward,  till  it  has  cut  its  way 
out,  and  separated  a little  more  than  half  the 
cornea  from  the  sclerotica,  following  the  semi- 
circular direction,  marked  out  by  the  attachment  of 
the  one  to  the  other.  ( Ware.) 

In  the  eyes  of  some  persons,  the  iris  is  so  convex, 
that  it  is  almost  impossible  to  complete  the  section 
of  the  cornea,  without  entangling  the  iris  under 
the  edge  of  the  knife,  unless  the  cornea  be  gently 
rubbed  downward  with  the  finger  ; one  of  the  most 
important  directions,  according  to  Mr.  Ware,  in 
Wenzel’s  whole  book.  However,  it  is  alleged  by 
Mr.  Guthrie  that  the  iris  will  not  be  disentangled 
unless  something  more  be  done,  and  this  is  to 
raise  the  eye,  or  to  draw  it,  as  it  were,  out  from  the 
orbit,  wh  ist  the  cornea  is  pressed  flat  against  the 
blade  of  the  knife.  (On  the  Certainty,  fyc.  of 
Extraction,  p.  23.) 

If  the  edge  of  the  knife  should  incline  too  much 
forward,  and  its  direction  be  not  altered,  the  in- 
cision in  the  cornea  will  be  too  small,  and  ter- 
minate almost  opposite  the  pupil.  In  this  case  there 
will  be  great  difficulty  in  extracting  the  cataract, 
and  the  cicatrix  afterwards  may  obstruct  sight. 
If,  on  the  contrary,  the  edge  of  the  instrument  be 
inclined  too  much  backward,  and  its  direction  be 
not  changed,  the  incision  will  approach  too  near 
the  part  where  the  iris  and  sclerotica  unite,  and 


there  will  be  great  danger  of  wounding  them. 
These  accidents  may  be  prevented  by  gently 
rolling  the  instrument  between  the  fingers,  until 
the  blade  takes  the  proper  direction.  (Wenzel.) 

The  late  Mr.  W are  had  seen  operators,  through 
a fear  of  wounding  the  iris,  introduce  and  bring 
out  the  instrument  at  a considerable  distance  before 
the  union  of  the  cornea  and  sclerotica ; in  con- 
sequence of  which  the  incision  from  one  side  of 
the  cornea  to  the  other  was  made  too  small  for 
the  easy  extraction  of  the  cataract,  although,  from 
above  downward,-  it  was  fully  large  enough  for 
this  purpose.  Mr.  W are  also  sometimes  observed, 
that  though  the  punctuation  of  the  cornea,  from 
side  to  side,  had  been  properly  conducted,  and  its 
section  afterwards,  to  all  appearance,  effectually 
completed;  yet,  on  account  of  the  frictions,  em- 
ployed to  disengage  the  iris  from  the  edge  of  the 
instrument,  the  knife,  in  cutting  downward, k was 
carried  between  the  layers  of  the  cornea,  and, 
consequently,  though  the  incision  appeared,  ex- 
ternally, to  be  of  its  proper  size,  internally  it  was 
much  too  small  for  the  cataract  to  be  easily  ex- 
tracted. In  this  case,  the  incision  must  be  en- 
larged, by  means  of  a pair  of  curved  blunt-pointed 
scissors,  which  should  be  introduced  at  the  part 
where  the  knife  first  entered  the  cornea.  ( Ware.) 

Beer  subdivides  the  first  stage  of  this  operation 
into  four,  each  of  which,  he  says,  claims  the  utmost 
attention,  if  it  be  wished  to  make  the  incision  in  the 
cornea  in  every  respect  proper:  the  first  is  the 
introduction  of  the  knife  through  the  cornea  into 
the  anterior  chamber;  the  second  is  directing  the 
knife  towards  the  place  where  its  point  is  to 
be  brought  out  again ; the  third  is  bringing  out 
the  point,  and  guiding  the  knife  in  continuing  the 
incision  in  thecornea ; and  the  fourth  is  the  finishing 
of  that  incision.  As  Beer  states,  a completely 
well-made  incision  in  the  cornea,  must,  in  the  first 
place,  be  of  sufficient  size,  to  let  the  cataract  escape 
from  the  eye  without  the  slightest  impediment  ; 
and  it  will  be  large  enough,  if  care  be  taken  to 
open  one-half  of  thecornea  near  its  edge.  Secondly, 
It  must  be  of  a proper  shape,  its  margin  not  being 
triangular,  nor  notched,  but  evenly  rounded.  In 
general,  says  Beer,  no  greater  disadvantage  can 
happen,  than  that  of  having  too  small  an  incision 
in  the  cornea;  for  even  when  the  cataract  is 
pressed  out  of  such  an  opening,  portions  of  it  are 
always  left  behind,  which  afterwards  cannot  be 
extracted  without  trouble  ; and  though  the  sight 
may  be  at  the  moment  restored,  it  will  be  fortunate, 
if  the  eye  be  not  afterwards  spoiled  by  the  effects 
of  inflammation.  When  the  incision  is  triangular, 
or  notched,  its  edges  cannot  be  put  smoothly 
together  so  as  to  be  healed  by  the  first  intention, 
which,  however,  is  highly  necessary,  and  the  con- 
sequence is  a white  ugly  scar,  which  is  slowly 
produced  with  inflammation,  and  forms  a greater 
or  lesser  permanent  impediment  to  vision  down- 
wards, though  the  patient  be  capable  of  seeing  the 
smallest  objects,  which  are  straight  before  him. 

According  to  Beer,  when  the  knife  is  to  be 
introduced,  its  point  should  enter  the  cornea, 
about  one-eighth  of  a line  from  its  edge,  and  one- 
fourth  of  a line  above  its  transverse  diameter, 
directed  obliquely  towards  the  iris,  with  its  edge 
turned  downwards,  by  which  means  the  point 
will  pass  immediately  into  the  anterior  chamber. 
As  soon  as  it  has  arrived  there,  which  is  indicated 
partly  by  its  bright  extremity  being  seen  within 
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the  space  in  question,  and  partly  by  the  tactus 
eruditus,  such  a direction  is  to  be  given  to  it, 
that  its  point  may  project  from  the  place  of  its 
entrance  nearly  in  a direct  line  towards  the  in- 
tended place  of  its  exit  out  of  the  cornea,  but  a 
little  higher ; while  the  posterior  surface  of  the 
blade  is  to  be  conveyed  across  the  anterior  chamber 
exactly  parallel  to  the  iris.  The  knife  is  to  be 
cautiously  pushed  on,  neither  too  quickly,  nor  too 
slowly,  with  its  point  continually  directed  some- 
what upwards  above  the  part,  where  it  is  to  pass 
out  again,  until  the  point  arrives  near  the  inner 
edge  of  the  cornea ; but,  in  the  transverse  passage 
of  the  knife,  its  edge  should  not  be  suffered  either 
to  go  nearer  to,  or  further  from,  the  iris,  as  every 
turn  of  the  blade  backwards,  or  forwards,  opens 
the  upper  angle  of  the  wound,  when  the  aqueous 
humour  immediately  escapes,  and  the  iris  not  only 
falls  close  against  the  posterior  surface  of  the  blade, 
but,  sometimes  even  under  the  edge,  so  as  to  throw 
the  young  operator  into  the  greatest  embarrassment. 
If  the  point  of  the  knife  has  now  been  favourably 
brought  out,  the  surgeon  is  to  continue  to  push  it 
on,  without  pressing  it  downwards,  or  making  a 
sawing  motion  with  it,  until  the  last  stage  of  the 
operation,  viz.  that  in  which  the  incision  is  finished. 
However,  as  soon  as  the  point  of  the  knife  has 
passed  out  of  the  cornea,  and  reached  the  inner 
canthus,  attention  must  be  paid,  first,  to  that  part 
of  the  blade  which  is  yet  in  the  anterior  chamber, 
so  that  the  iris  may  not  fall  under  its  edge,  and  trie 
knife  may  not  take  an  erroneous  direction.  Se- 
condly, To  the  point  of  the  knife,  which  continually 
projects  more  and  more,  so  that  the  inner  canthus 
may  not  be  wounded,  which  accident,  though 
trivial  in  itself,  would  make  the  unprepared  patient 
suddenly  and  involuntarily  draw  back  his  head. 
The  only  way  of  preventing  this  injury,  Says  Beer, 
is  regularly  to  incline  the  handle  more  backwards 
and  downwards,  in  proportion  as  the  point  passes 
further  out  of  the  anterior  chamber.  Thirdly,  At 
t he  period  when  the  last  piece  of  the  cornea  is  to 
be  cut,  the  knife  should  be  pushed  on  very  slowly, 
for  otherwise  the  lens,  and  with  it  a part  of 
the  vitreous  humour,  may  be  discharged,  as  now 
the  muscles  of  the  eye  are  acting,  and  compressing 
this  organ  with  the  greatest  force,  and  in  old 
persons  especially,  the  loose  conjunctiva,  after  the 
wOfnea  is  cut  through,  comes  against  the  knife,  and 
is  apt  to  be  wounded.  At  the  time  when  the 
operator  finishes  the  incision  in  the  cornea,  the 
assistant  is  to  let  the  upper  eyelid  cover  the  eye, 
and  a few  seconds  are  to  be  allowed  for  the  pa- 
tient to  recover  from  his  fright. 

In  the  second  stage  of  the  operation,  Beer 
directs  the  assistant  again  steadily  to  hold  the  pa- 
tient’s head  in  the  same  manner,  as  during  the  cut- 
ting of  the  cornea  ; but,  the  upper  eyelid,  he  says, 
must  be  carefully  and  effectually  raised,  without 
touching  the  eyeball  in  the  least,  or  letting  the 
ends  of  the  fingers  project  beyond  the  edge  of  the 
tarsus.  The  operator  is  to  depress  the  lower  eye- 
lid with  his  forefinger,  which  is  not  to  be  removed 
away  from  the  eye,  but  gently  applied  to  the  lowrer 
part  of  it  with  the  intervention  of  the  eyelid,  by 
which  means  the  cataract-lance,  or  capsule-needle, 
may  be  more  readily  and  easily  introduced  under 
the  flap  of  the  cornea  into  the  pupil,  while  the 
gentle  pressure,  and  the  projection  of  the  cataract, 
thereby  produced,  considerably  enlarge  the  pupil, 
and  facilitate  the  proper  division  of  the  capsule. 


In  order  to  complete  the  latter  object,  the  surgeon 
introduces  one  of  the  sharp  edges  of  the  capsule- 
needle,  with  the  point  directed  towards  the  inner 
canthus,  between  the  cornea  and  the  iris,  the  wound 
in  the  former  of  these  membranes  being  opened  as 
little  as  possible,  lest  the  atmospheric  air  enter  the 
eye  ; a circumstance  of  which  Beer  entei’tains  great 
apprehension.  After  the  capsule-needle  has  been 
cautiously  passed  to  the  inferior  margin  of  the  pupil, 
its  lower  sharp  edge  is  to  be  applied  to  the  capsule 
of  the  lens  with  its  point  directly  upwards,  and  one 
of  its  flat  surfaces  towards  the  inner,  and  the  other 
towards  the  outer  canthus.  The  operator  is  now 
strictly  to  cut  through  the  capsule,  by  making,  at 
small  distances  from  one  .mother,  repeated  perpen- 
dicular strokes  with  the  edge  of  the  needle.  Then 
the  handle  of  the  instrument  is  to  be  half  turned 
round  on  its  axis,  and  similar  strokes  are  to  be  made 
with  its  edge  in  a somewhat  oblique  direction,  by 
which  means  the  anterior  layer  of  the  capsule  will 
be  cut  into  many  squarish  fragments  ; some  of 
which,  in  the  third  stage  of  the  operation,  are  taken 
out  of  the  eye  together  with  the  cataract,  and  the 
risk  of  a secondary  cataract  of  the  anterior  layer 
of  the  capsule  is  in  a great  measure  removed. 
When  the  capsule-needle  has  done  its  business,  it 
is  to  be  withdrawn  from  the  eye  in  the  same  posi- 
tion in  which  it  was  introduced,  and  the  second 
stage  of  the  operation  is  thus  finished.  (Beer,  b.  ii. 
p.  369.) 

I believe  no  better  instructions  than  the  fore- 
going can  be  delivered,  respecting  the  most  advan- 
tageous method  of  dividing  the  capsule.  They  are 
infinitely  better  than  those  given  by  Wenzel  and 
Ware.  As  soon  as  the  point  of  the  cornea-knife 
had  arrived  opposite  the  pupil,  Wenzel  used  to 
incline  it  gently  backward,  and  thus  puncture  the 
capsule. 

For  dividing  the  capsule  after  the  division  of 
the  cornea,  Wenzel  and  his  father  used  to  employ 
a flat  needle,  one-twelfth  of  an  inch  in  diameter, 
having  its  cutting  extremity  a little  ineurvated. 
This  needle,  which  they  advised  to  be  made  of 
nealed  gold,  in  order  that  its  pliability  may  allow 
the  operator  to  bend  it  in  different  directions,  as  oc- 
casion requires,  is  fixed  in  a handle,  two  inches  and 
a half  in  length,  and  similar  to  that  of  the  cornea- 
knife.  At  the  other  extremity  of  the  same  handle 
a small  curette,  or  scoop,  is  fixed,  made  of  nealed 
gold,  which  is  of  use  for  extracting  the  cataract. 

The  late  Mr.  Ware’s  method  of  opening  the 
capsule  will  be  hereafter  noticed. 

When  the  incision  in  the  cornea  has  been  com- 
pleted, and  the  capsule  effectually  divided,  the 
cataract,  as  Beer  observes,  advances  into  the  pupil 
immediately  behind  the  capsule-needle,  and,  if 
there  be  the  least  action  in  the  eye  itself,  it  is  gene- 
rally at  once  discharged.  Under  these  very  fa- 
vourable circumstances,  however,  it  sometimes 
happens,  that  a portion  of  the  gelatinous  or  sca- 
brous surface  of  the  cataract  is  detached  at  the 
margin  of  the  pupil,  as  the  opaque  body  is  passing 
out,  and,  therefore,  in  the  second  stage  of  the  oper- 
ation, Beer  recommends  having  Haviel’s  scoop  al- 
ways ready,  which  is  to  be  substituted  for  the 
capsule-needle,  and  employed  for  preventing  the 
loose  fragments  from  falling  back  into  the  posterior 
chamber  in  the  following  manner  : — As- soon  as 
the  operator  remarks,  that,  in  the  passage  of  the 
cataract  out  of  the  pupil,  a portion  of  it  will  be 
scraped  off  by  the  edge  of  that  opening,  he  should 
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introduce  the  scpop  at  the  lower  and  outer  edge  i 
of  the  cataract  upwards,  between  the  cornea  and 
the  iris,  so  as  to  be  able  to  keep  the  part  of  the 
cataract,  which  is  ready  to  break  oft',  close  up 
behind  the  rest  of  it,  and  bring  the  whole  out  of 
the  eye. 

But  says  Beer,  when  the  third  stage  of  the 
operation,  viz.  the  removal  of  the  cataract  from 
the  eye,  cannot  be  so  readily  accomplished ; a cir- 
cumstance, not  always  owing  to  an  imperfection 
in  the  incision  in  the  cornea,  or  in  the  division  of 
the  capsule,  but  sometimes  proceeding  from  a 
want  of  proper  action  in  the  eye  itself ; the  oper- 
ator, if  he  feels  convinced  that  the  fault  does  not 
lie  in  the  first  or  second  stage  of  the  operation  (in 
which  case,  it  would  be  necessary  to  endeavour  to 
rectify  what  is  wrong),  should  assist  in  promoting 
the  discharge  of  the  cataract.  There  are  two 
manners  of  doing  this,  and  it  is  not  a matter  of 
indifference  which  is  selected ; for,  the  second 
should  be  adopted  only  when  the  first  will  not 
answer.  Hence,  says  Beer,  the  operator  like  a 
skilful  accoucheur,  must  first  trust  to  the  action  of 
the  organ  itself,  which  he  should  in  a certain  de- 
gree excite,  and  not  proceed  immediately  to  the 
use  of  a scoop,  hook,  or  forceps.  The  eye  is  to  be 
suffered  to  turn  quickly  a few  times  upwards,  and 
in  general,  during  these  movements,  the  surgeon 
will  perceive,  that  the  lower  edge  of  the  cataract 
advances  further  through  the  pupil,  and,  at  length, 
slips  out  of  the  eye,  without  the  aid  of  instruments. 
If,  at  this  period,  a portion  of  the  cataract  were 
found  to  be  likely  to  break  off,  the  employment  of 
Daviel’s  scoop,  in  the  way  already  explained, 
would  be  proper.  On  the  other  hand,  if  during 
the  protracted  movements  of  the  eye  upwards,  this 
organ  evince  little  energy  of  its  own,  the  cataract 
w ill  not  enter  the  pupil,  or  scarcely  do  so,  much 
less  pass  out  of  the  eye,  and  the  operator  is  under 
the  necessity  of  resorting  to  manual  assistance,  and 
with  the  end  of  the  finger,  used  for  keeping  the 
lower  eyelid  depressed,  he  is  gently  to  press  the 
lid  against  the  lower  part  of  the  eyeball.  Such 
pressure  should  be  gradually  increased  until  the 
greatest  diameter  of  the  cataract  has  passed  into  the 
pupil,  at  which  moment,  the  pressure  must  not  be 
discontinued,  before  the  cataract  is  completely  out 
of  the  eye,  which  object  may  be  promoted  by  sup- 
porting the  lower  part  of  the  lens  with  Daviel’s 
scoop,  and  then  the  pressure  is  to  be  diminished  in 
the  same  gradual  way  in  which  it  has  been  pre- 
viously augmented.  Immediately  the  cataract  is 
completely  out  of  the  eye,  and  the  surgeon  has 
paid  due  attention  to  the  removal  of  any  fragments 
left  behind,  the  assistant  is  to  let  the  upper  eyelid 
descend,  the  patient  is  to  be  desired  to  keep  both 
his  eyes  shut  and  perfectly  still,  and  his  head  and 
eyes  are  to  be  covered  with  a clean  white  piece  of 
linen,  so  that  the  effect  of  the  light  may  be  mo- 
derated. 

When  the  patient  has  recovered  from  the  alarm, 
which,  according  to  Beer,  the  passage  of  the  ca- 
taract outwards,  especially  when  it  is  large  and  firm, 
always  produces  in  a greater  or  lesser  degree,  he 
is  to  be  placed  with  his  back  towards  the  window7, 
and  the  linen  is  to  be  raised  a little  from  the  eye, 
which  is  to  be  very  slowly  opened,  while  the  other 
eye,  which  has  not  been  operated  upon,  is  to  be 
kept  well  covered.  Beer  says,  that  the  patient 
should  then  be  shown  some  objects,  not  of  a shin- 
ing or  very  bright  description,  at  different  dis- 


tances ; and,  if  he  is  able  to  see  them  plainly,  the 
surgeon  may  proceed  to  apply  the  dressings  without 
delay. 

Beer  confesses,  that,  if  possible,  it  would  be 
better  to  dispense  altogether  with  making  any 
trials  of  the  power  of  the  eye,  which  has  just  been 
operated  upon,  because  such  attempts  must  tend 
to  increase  the  subsequent  inflammation  in  the 
organ  ; yet  he  is  of  opinion,  that  these  trials  of  the 
eyesight  are  necessary  after  extraction  of  the  ca- 
taract. First,  Because  the  capability  of  seeing 
immediately  is  a thing  always  expected  by  the  pa- 
tient and  his  friends,  and  leaving  them  in  ignorance 
on  this  point  would  keep  up  an  anxiety  likely  to 
have  a bad  effect  in  rendering  the  ophthalmy  more 
severe.  Secondly,  Beer  urges,  as  a stronger  mo- 
tive for  the  custom,  the  circumstance  of  the  patient 
seeing,  when  his  eye  is  first  opened,  all,  even  the 
smallest  objects,  though  he  suddenly  loses  the  fa- 
culty of  distinguishing  them  at  all,  or  sees  them 
very  obscurely  ; and,  now,  if  he  be  half  turned 
with  his  face  towards  the  window,  one  will  find  in 
the  pupil,  which  directly  after  the  passage  of  the 
cataract  was  perfectly  clear,  some  soft  or  firm 
fragments  of  the  lens,  which  are  first  dislodged  from 
within  the  capsule  by  the  variations  in  the  eye, 
produced  by  the  inspection  of  different  objects  at 
different  distances,  and  which,  without  these  trials 
of  vision,  would  be  long  in  being  loosened  by  the 
aqueous  humour,  and  might  form  a secondary  len- 
ticular cataract ; which  will  not  now  be  the  case, 
as  the  surgeon  can  and  ought  at  once  to  remove 
them.  (^Lehre  von  den  Augenkv.  b.  ii.  p.373.) 

The  preceding  mode  of  operating,  as  Beer  ob- 
serves, will  notmnswer  for  every  case  of  cataract, 
adapted  to  extraction  ; the  plan  sometimes  re- 
quires to  be  modified  according  to  circumstances. 
Thus,  according  to  the  same  writer,  when  the  eye 
is  very  prominent,  and  particularly  when  at  the 
same  time  the  fissure  of  the  eyelids  is  extremely 
narrow,  the  incision  in  the  cornea  must  not  be  made 
horizontally,  but  obliquely  outwards  ; for  other- 
wise the  edge  of  the  lower  eyelid  will  retard  the 
healing  of  the  wound,  and  an  ugly  cicatrix,  more 
or  less  injurious  to  the  eyesight,  be  the  conse- 
quence. 

When  the  cataract  is  of  middling  consistence, 
neither  very  hard,  nor  soft,  Beer /assures  us,  that 
the  attempt  ought  to  be  made  to  extract  the  ca- 
taract and  the  capsule  together,  (Methode  den 
grauen  Staar  Sammt  der  Kapsel  auszuziehen,  &c. 
Wein,  1799.)  In  such  a case,  he  says,  the  experi- 
ment will  mostly  succeed,  if  properly  conducted, 
and,  if  it  should  not,  it  causes  not  the  slightest  de- 
triment to  the  eye,  nor  the  least  obstacle  to  the 
effectual  completion  of  the  operation.  The  capsule- 
needle  is  to  be  introduced  into  the  pupil,  as  in  the 
second  stage  of  the  operation,  and  its  point  is  then 
to  be  slowly  pushed,  as  far  as  its  greatest  diameter ; 
into  the  centre  of  the  lens,  so  that  one  surface  of 
the  needle  may  be  upwards,  the  other  downwards, 
one  of  its  cutting  edges  turned  towards  the  inner 
canthus,  the  other  towards  the  outer  one.  And 
now  the  needle,  with  the  impaled  cataract  is  to 
have  sudden,  but  short  perpendicular  jerks  com- 
municated to  it,  by  which  means,  the  upper  and 
lower  connections  of  the  capsule  with  the  neigh- 
bouring textures  will  be  in  part  loosened.  The 
needle  is  next  to  be  suddenly  rotated,  without  with- 
drawing it  from  the  cataract,  so  that  one  of  its  flat 
surfaces  may  face  the  inner  canthus,  the  other,  the 
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outer  one  ; and  one  of  its  edges  may  be  turned 
upwards,  the  other  downwards  ; and  then  the 
short  sudden  jerks  of  the  needle  in  the  horizontal 
direction  may  be  repeated  for  the  purpose  of  break- 
ing, as  much  as  possible,  the  lateral  connections  of 
the  capsule.  Lastly,  The  capsule- needle  is  to  be 
quickly  withdrawn  from  the  eye,  when  it  is  mostly 
followed  by  the  lens  and  the  capsule,  or  the  ca- 
taract comes  away  fixed  on  the  point  of  the  instru- 
ment, at  which  moment  the  pupil  becomes  perfectly 
clear  and  black.  When  the  cataract  does  not 
follow  the  removal  of  the  needle,  the  surgeon 
is  to  proceed  with  the  usual  cautions  to  the  third 
stage  of  the  operation.  Great  as  the  advantage 
would  always  be  of  extracting  the  cataract  toge- 
ther with  its  capsule,  it  is  plain,  that  the  attempt 
is  not  practicable  when  the  case  is  a hard  lenticular 
cataract ; because  the  capsule  needle  cannot  be  ef- 
fectually introduced  into  the  body  of  such  a lens, 
situated  upon  the  yielding  vitreous  humour.  Nor 
would  the  plan  answer,  if  the  cataract  were  very 
soft,  as  the  movements  of  the  needle  in  it  could 
have  no  effect  in  breaking  the  connections  of  the 
capsule.  Mr.  Lawrence  has  often  expressed  to 
me  his  decided  opinion,  that  the  foregoing  method 
will  rarely  succeed,  and  ought  not  to  be  attempted ; 
which  is  also  Mr.  Guthrie’s  judgment.  ( Operative 
Surgery  of  the  Eye,  p.  308.) 

In  the  case  described  by  Beer  under  the  name 
of  encysted  cataract,  the  capsule  must  not  be 
opened;  but  after  the  cornea  has  been  divided, 
if  the  cataract  does  not  escape  of  itself  at  this 
moment  from  the  eye,  the  operator  must  imme- 
diately introduce  the  small  cataract-tenaculum, 
with  its  point  turned  downwards,  between  the 
cornea  and  the  iris,  into  the  pupil.  The  cataract 
should  then  be  firmly  taken  hold  of  with  the 
hook,  and  slowly  and  steadily  drawn  out  of  the 
eye  with  its  thick,  tough  capsule.  Beer  says, 
that  extraction  should  be  performed  in  the  same 
way  in  the  dry  siliquose  capsulo-lenticular  cataract 
of  children  and  adults,  except  that  in  all  these 
cases,  a fine,  elastic,  sharp,  silver,  or  golden 
spatula,  fixed  at  the  lower  part  of  Daviel’s  curette 
or  scoop,  should  be  ready  at  hand  to  assist  in 
separating  the  cataract  from  the  vitreous  humour, 
immediately  the  opaque  substance  is  disposed  to 
pass  out  of  the  eye.  Also  in  the  completely  fluid 
cataract,  when  the  capsule  is  partially  opaque  and 
thickened,  a circumstance  easily  known  by  ap- 
pearances, the  same  mode  of  extraction  must  be 
attempted.  But,  if  the  hook  should  tear  its  way 
out,  and  the  capsule  empty  itself,  the  extraction 
must  be  performed  altogether  with  the  forceps. 
The  latter  instrument  is  to  be  cautiously  intro- 
duced, in  the  same  manner  as  the  capsule-needle, 
into  the  pupil,  one  of  the  largest  and  thickest 
portions  of  the  capsule  is  then  to  be  taken  hold 
of,  and  suddenly  drawn  out  towards  the  opposite 
side,  by  which  means  generally  the  whole  anterior 
layer,  and  sometimes  also  the  posterior  layer  of 
the  capsule  will  be  detached,  and  the  pupil  im- 
mediately cleared.  On  the  contrary,  in  what 
Beer  has  called  the  bar-cataract,  which,  he  says,  is 
seldom  fit  for  an  operation,  as  soon  as  the  cornea 
has  been  opened,  the  bar  must  first  be  separated, 
by  means  of  the  capsule- needle,  from  the  uvea,  in 
whatever  way  is  found  most  practicable,  and 
then  it  is  to  be  extracted  with  the  small  cataract- 
tenaculum,  or  teeth  forceps  : when  this  has  been 
done,  the  cataract  itself  must  be  taken  out  of  the 
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eve  in  the  same  manner  as  the  encysted  cataract. 
(B.  ii.  p.  377.) 

When  extraction  has  been  completed,  the  next 
object  is  to  dress  the  eye  : while  the  patient  turns 
this  upwards,  the  lower  eyelid  is  to  be  drawn 
downwards  with  the  forefinger,  and  steadily  held 
so,  until  the  patient  has  shut  his  eye  as  much  as 
possible. 

Mr.  Ware  found,  that  a dossil  of  lint,  steeped 
in  plain  water,  or  brandy  and  water,  and  covered 
with  the  spermaceti  or  saturnine  cerate,  and 
removed  once  every  day,  is  the  most  easy  and 
convenient  dressing  that  can  be  applied  after  the 
operation.  The  cerate  over  the  lint  prevents  the 
latter,  when,  impregnated  with  the  discharge,  from 
becoming  stiff,  and  irritating  the  lids.  Mr.  Ware 
thought  the  mode  of  applying  the  compress  and 
bandage  over  the  eye,  a circumstance  of  no  small 
importance ; because,  if  too  loose,  the  dressings 
are  very  apt  to  slip  off,  and,  consequently,  to  press 
unequally  and  injuriously  on  the  eye ; and  if  too 
tight,  the  undue  pressure  will  excite  pain  and 
inflammation,  and  even  force  out  some  of  the 
vitreous  humour.  Mr.  Ware’s  compress  is  made 
of  soft  linen,  folded,  two  or  three  times,  wide 
enough  to  cover  both  eyes,  and  sufficiently  long 
to  extend  from  the  upper  part  of  the  forehead 
to  the  lower  part  of  the  nose.  This  he  pins  at 
the  top  of  the  patient’s  nightcap  ; and  its  lower 
part,  which  is  divided  in  the  middle,  to  allow  the 
nose  to  come  through  it,  he  lays  loosely  over  the 
eyes.  The  bandage,  also  made  of  old  linen,  and 
as  broad  as  six  fingers,  he  carries  round  the  head 
over  the  compress,  and  pins  to  the  side  of  the 
nightcap  moderately  tight.  A slip  of  linen  is 
afterwards  carried  under  the  chin,  and  pinned 
at  each  end  to  the  side  of  the  bandage,  so  as  to 
prevent  it  from  slipping  upwards.  (Ware.)  Mr. 
Guthrie  recommends  an  elastic  network  night- 
cap, which  fits  the  head  closely,  and  a piece 
of  roller  to  be  fastened  by  its  middle  to  the 
centre  of  the  cap  behind.  “ A small  piece  of 
lint,  on  which  some  ung.  cetacei  has  been  spread, 
is  to  be  applied  over  the  closed  eyelids,  a com- 
press of  fine  linen  is  to  be  placed  over  it,  and 
another  over  the  opposite  eye,  when  each  end  of 
the  roller  is  to  be  brought  forwards,  made  to  se- 
cure the  compress  of  its  own  side,  and  then  passed 
over  to  the  other.”  (Operative  Suroery  of  the 
Eye,  p.  314.)  " 

Beer  recommends  the  patient  to  lie  upon  his 
back,  with  his  head  not  too  low,  and  in  a chamber 
which  is  not  too  light,  and  to  remain  in  this  way 
at  least  until  the  wound  in  the  cornea  is  closed. 
As  during  the  first  two  days  after  the  operation, 
the  doubled  piece  of  linen,  which  Beer  places 
over  the  eye,  is  repeatedly  wet  through  with  the 
discharged  aqueous  humour,  it  is  to  be  changed 
several  times  a day.  He  also  enjoins  the  ob- 
servance of  every  thing  which  has  been  already 
pointed  out  as  proper  after  depression  and  re- 
clination ; and,  in  particular,  while  the  wound  in 
the  cornea  is  not  firmly  healed,  and  the  eye  cannot 
be  kept  open,  the  patient  must  refrain  from  takino- 
snuff  and  smoking  tobacco.  According  to  the 
same  author,  no  thoughts  should  be  entertained 
of  opening  the  eye  again,  till  two  or  three  days 
after  the  discharge  of  the  aqueous  humour  has 
completely  ceased  ; a circumstance  always  indicated 
by  slight  prickings  in  the  eye  itself,  by  a burning, 
though  not  very  severe,  pain,  attending  the  escape 
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of  that  fluid  from  the  inner  canthus,  and  in  ir- 
ritable, nervous,  debilitated  subjects,  even  by  the 
sensation  of  transient  luminous  appearances.  There- 
fore., Beer  says,  the  e}re  should  seldom  be  opened 
before  the  fifth  or  sixth  day.  When  this  is  first 
done,  the  light  should  be  very  moderate,  and  the 
patient  placed  with  his  back  towards  it,  all  un- 
necessary lateral  light  being  kept  from  the  eye  by 
the  linen  attached  to  the  forehead,  while  the  daily 
trials  of  the  newly  recovered  powers  of  the  eye 
should  be  made  with  the  utmost  caution.  On  the 
8th,  9th,  or,  at  latest,  on  the  10th  day,  Beer 
recommends  leaving  the  eye  open,  but  screened 
above  by  a green  eye-shade,  in  a half-darkened 
chamber;  and  the  patient  is  afterwards  to  be 
treated,  until  his  eye  is  perfectly  well,  according 
to  the  rules  already  laid  down  as  proper  to  be 
observed  after  couching*  And,  especially  when 
the  patient  has  had  cataracts  in  both  eyes,  Beer 
thinks  it  as  well  to  apprize  him,  in  order  to  prevent 
unnecessary  alarm,  that,  upon  first  going  out  into 
the  open  air,  particularly  in  the  evening,  he  will 
be  for  some  moments  almost  blinded,  and  then 
begin  to  see  again,  but  every  object  will  now 
appear  covered  with  a white,  shining  circle,  which 
at  length  goes  oft';  though,  in  the  open  air,  it 
will  sometimes  continue  for  several  days.  (B.  ii. 
p.  380.) 

A few  hours  after  the  operation,  Mr.  Guthrie 
always  bleeds  the  patient,  whether  pain  come  on, 
or  not ; and  if  it  continue,  or  afterwards  take 
place,  he  repeats  the  evacuation.  In  another  few 
hours,  if  no  amendment  occur,  he  has  recourse 
even  to  a third  bleeding.  For  the  first  twenty- 
four  hours,  he  does  not  wish  the  patient  to  be 
disturbed  with  purgative  medicines,  so  as  to  pro- 
duce any  risk  of  the  edges  of  the  cornea  being 
displaced;  but,  after  this  period,  he  exhibits  saline 
aperients.,  and,  when  much  inflammation  is  ex- 
pected, he  prescribes  calomel,  combined  with 
opiate  confection  ; and,  if  the  inflammation  con- 
tinue, he  gives  two  grains  of  calomel  with  lor  i 
of  a grain  of  opium,  three  or  four  times  in  the 
course  of  twenty-four  hours,  so  as  to  affect  the 
system,  and  prevent  the  bad  consequences  of  the 
inflammation  of  the  iris  and  internal  parts  of  the 
eye.  (See  Guthrie's  Operative  Surgery  of  the  Eye, 
pp.  315,  316.) 

On  the  morning  after  the  operation,  Mr.  Guthrie 
gently  frees  the  eyelid  from  any  moisture,  and 
replaces  the  light  compress  and  bandage.  “ The 
occurrence  of  a discharge  of  tears,  and  parti- 
cularly hot  ones,  marks  some  degree  of  inflam- 
mation, which  must  be  immediately  arrested, 
especially  if  the  eyelid  swells.  This  is  only  to 
be  done  by  the  abstraction  of  blood,  in  the  first 
instance,  from  the  arm,  and  locally  afterwards  by 
cupping,  or  leeches.” 

The  late  Mr.  Ware  published  an  inquiry  into 
the  causes  preventing  the  success  of  extraction. 

The  first,  which  he  considers,  is  making  the 
incision  through  the  cornea  too  small.  In  this 
circumstance,  a degree  of  violence  will  be  required 
to  bring  the  cataract  through  the  wound ; and,  if 
the  cataract  be  not  altered  in  its  figure,  the  wound 
will  be  forcibly  dilated,  and  the  edge  of  the  iris 
compressed  between  the  cornea  and  the  cataract. 
In  this  way,  either  some  of  its  fibres  may  be 
ruptured,  or  it  may  be  otherwise  so  much  injured 
as  to  excite  a considerable  degree  of  inflammation, 
and  even  induce,  in  the  end,  a closure  of  the  pupil. 


This  accident  may  arise  from  the  operator’s  cut- 
ting the  cornea,  vvithout  being  able  to  see  exactly 
the  position  of  this  membrane,  in  consequence  of 
the  eye  having  turned  inward,  owing  to  its  not 
being  properly  fixed.  The  fault  may  also  proceed 
from  the  incision  having  been  begun  below  the 
ti’ansverse  diameter  of  the  cornea.  In  this  manner, 
nine-sixteenths,  or  rather  more  than  half  of  the 
circumference  of  this  membrane,  will  not  be  di- 
vided ; which  extent  the  incision  ought  always  to 
occupy,  in  order  to  allow  the  cataract  to  be  ex- 
tracted with  facility. 

When  however  the  cornea  is  remarkably  flat, 
and  the  iris  projects  unusually  forward  in  the  an- 
terior chamber,  Mr.  Ware  recommends  including 
only  one  third  of  the  cornea  in  the  first  incision, 
and  afterwards  enlarging  the  aperture,  on  the 
outer  side,  by  means  of  curved  sensors. 

Taking  care  to  fix  the  eye  in  Mr.  Ware’s  way, 
is  represented  by  this  author  as  being  of  great 
consequence  in  hindering  the  wound  in  the  cornea 
from  being  made  too  small. 

Whenever  the  wound  in  the  cornea  is  made  too 
small,  it  should  always  be  enlarged  before  pro- 
ceeding further  in  the  operation ; and,  according 
to  Mr.  Ware,  this  can  be  best  accomplished  with 
a pair  of  curved  blunt-pointed  scissors,  on  the 
outer  side  of  the  cornea,  where  the  knife  has  made 
its  entrance. 

For  doing  this,  Beer  recommends  the  use  of 
Daviel’s  scissors,  which  are  to  be  introduced  with 
their  concavity  towards  the  operator,  and  their 
point  directed  towards  the  pupil.  Beer  also  in- 
troduces the  point  of  the  inner  blade  into  the 
middle  of  the  wound  of  the  cornea,  under  the  flap 
already  made,  and  passes  it  somewhat  higher  than 
the  place  to  which  it  is  necessary  to  enlarge  the 
incision.  Then  he  first  conveys  the  instrument 
to  the  inner  or  outer  angle  of  the  wound,  where 
the  dilatation  is  to  be  made,  keeping  the  blade, 
which  is  within  the  cornea,  not  parallel  to  the  iris, 
but  in  an  oblique  position  with  respect  to  it,  for 
otherwise  the  best  scissors  will  fail  to  make  a 
clear  division.  The  scissors  also  must  not  be 
opened  more  than  is  absolutely  necessary,  and 
they  should  be  very  quickly  shut,  and  in  such  a 
manner,  that  the  outer  blade  ought  only  to  move 
towards  that  within  the  cornea,  lest  the  eye  suffer 
injury.  Beer  says  that  it  is  hardly  ever  necessary 
to  enlarge  the  incision  in  the  cornea  at  both  its 
angles  ; and,  in  these  cases,  he  confesses,  that  all 
idea  of  shaping  the  wound  altogether  as  it  ought 
to  be,  must  be  renounced.  ( Lehre  von  den  A ugenkr. 
b.ii.  p.  382.)  As  already  explained,  Jaeger  uses 
a double  knife,  with  which  it  is  alleged  the  incision 
in  the  cornea  may  always  be  made  of  due  size. 
(See  Loudon  s Short  Inquiry,  &c ..  1826.) 

Wounding  the  iris  with  the  cornea-knife,  the 
effect  of  which  injury  seems  to  Mr.  Guthrie  to 
have  been  much  exaggerated,  is  the  second  acci- 
dent which  Mr.  Ware  considers.  The  principal 
cause  seems  to  him  to  be  a discharge  of  the 
aqueous  humour,  before  the  knife  has  passed 
through  the  cornea  low  enough  to  hinder  the 
lower  part  of  the  iris,  which  forms  the  inferior  rim 
of  the  pupil,  from  getting  beneath  the  edge  of  the 
instrument.  According  to  Mr.  Ware,  the  escape 
of  the  aqueous  humour  may  be  owing  to  some  in- 
accuracy in  the  shape  of  the  knife,  or  unsteadiness 
in  introducing  it.  The  falling  of  the  lower  part 
of  the  iris  under  the  edge  of  the  knife,  he  believes. 
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cannot  always  be  prevented,  by  the  utmost  skill 
or  precaution  of  the  operator.  Happily,  however, 
says  he,  we  have  been  taught,  that  the  iris  may 
be  reinstated,  after  it  has  been  thus  displaced,  and 
without  suffering  any  injury,  by  making  gentle 
frictions  on  the  cornea  with  the  point  of  the  finger. 
With  these  frictions,  as  I have  already  mentioned, 
Mr.  Guthrie  adopts  the  expedient  of  drawing 
forwards  the  eye  from  the  orbit,  and  pressing  the 
cornea  flat  upon  the  blade,  as  an  essential  thing 
to  make  the  ins  recede. 

By  unsteadiness  in  passing  the  knife,  Mr.  Ware 
means,  that  the  knife  may  not  only  be  suffered  to 
make  a punctuation  through  this  tunic,  but,  that 
its  edge  may,  at  the  same  time,  be  unintentionally 
pressed  downward,  so  as  to  make  an  incision 
likewise  ; in  consequence  of  which  downward  mo- 
tion of  the  knife,  an  aperture  must  unavoidably 
be  left  in  the  cornea,  through  which  the  aqueous 
humour  will  escape.  If  the  cornea-knife  increase 
through  its  whole  length,  both  in  width  and  thick- 
ness, and  if  it  be  merely  pushed  through  the  cor- 
nea, no  space  will  be  left,  through  which  any  fluid 
can  escape. 

According  to  Beer,  the  escape  of  the  aqueous 
humour,  as  the  knife  passes  across  the  anterior 
chamber,  may  happen  with  or  without  any  fault 
on  the  part  of  the  operator,  and  the  iris  fall  not 
merely  against  the  posterior  surface  of  the  knife, 
but  even  project  under  its  edge,  and  over  its  back. 
When  this  happens.  Beer  joins  Ware  in  recom- 
mending the  end  of  the  middle  finger,  situated  at 
the  inner  canthus,  to  be  gently  pressed  without 
delay  upon  that  part  of  the  cornea  which  is  in 
front  of  the  knife  ; and,  at  the  moment  when  this 
is  done,  the  iris  will  recede  from  the  edge  of  the 
instrument ; and  the  operator,  by  being  very  quick, 
may  proceed  again  without  any  risk  of  injuring 
that  part  of  the  eye.  But,  if  the  iris  should  be 
found  to  project  again  above  and  below  the  knife 
immediately  the  point  of  the  finger  is  removed 
from  the  cornea,  such  removal  should  not  be 
made,  and  the  knife  be  boldly  pushed  on  until  its 
point  pierces  the  other  side  of  the  cornea ; or,  if 
the  point  has  already  passed  some  way  out  of  the 
cornea  towards  the  inner  canthus,  the  blade  is  to 
be  pushed  on  so  far,  that  no  protrusion  of  the  iris 
is  possible.  For,  says  Beer,  while  the  finger  con- 
tinues to  make  gentle  pressure  upon  the  cornea, 
the  iris  will  not  fall  under  the  knife.  Should  the 
eye  chance  to  withdraw  itself  from  the  knife,  after 
this  has  penetrated  the  anterior  chamber,  — a cir- 
cumstance which  may  easily  happen  in  restless 
timid  patients, — the  greater  part  or  the  whole  of  the 
aqueous  humour  is  immediately  discharged,  and  the 
iris  comes  in  contact  with  the  empty  cornea.  In 
this  case,  Beer  says,  that  the  operator  should  find 
out  the  wound  with  another  knife  ; and  with  a 
wriggling  motion  of  the  instrument,  conduct  it 
between  the  iris  and  the  cornea,  twisting  and 
turning  the  point  about  until  it  has  successfully 
passed  beyond  the  external,  then  beyond  the 
inner  pupillary  margin  of  the  iris,  and  has  finally 
come  out  of  the  cornea  again.  Kow  the  incision 
in  the  cornea  may  be  properly  finished,  in  doing 
which,  it  is  always  necessary  to  keep  the  middle 
finger  applied  to  this  membrane,  in  consequence 
of  the  disposition  of  the  iris  to  fall  against  the  knife. 
Beer  mentions  it  as  a curious  fact,  that  most  of  the 
patients,  who  are  restless  and  unmanageable  at 
the  first  introduction  of  the  knife,  and  who  them- 
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selves  cause  the  disagreeable  occurrence  now 
spoken  of,  are,  on  the  contrary,  very  quiet  during 
the  foregoing  manoeuvres.  ( Lehrevon  den  Augenkr. 
b.  ii.  p.  381 .) 

The  third  accident,  noticed  by  Mr.  Ware,  is 
the  escape  of  the  vitreous  humour.  The  common 
cause  of  this  occurrence  is  the  undue  application 
of  pressure.  It  may  take  place,  either  when  the 
incision  is  made  through  the  cornea,  or  at  the  time 
of  extracting  the  cataract.  Some  eyes  are  subject 
to  spasm,  which  renders  them  much  more  liable  to 
this  accident.  To  prevent  it,  Mr.  Wrare  recom- 
mends every  kind  and  degree  of  pressure  to  be  taken 
from  the  eye,  before  the  knife  has  completely  cut 
its  way  through  the  cornea.  And,  as  soon  as  the 
knife  has  proceeded  sufficiently  low  to  secure  the 
iris  from  being  wounded,  the  operator  should  not 
only  take  heed,  that  his  own  fingers  do  not  touch 
the  eye,  but  should  also  direct  the  assistant,  who 
supports  the  upper  lid,  to  remove  his  fingers  en- 
tirely from  this  part.  The  assistant  seldom  need 
make  any  pressure  on  the  globe  of  the  eye ; how- 
ever, when  there  is  room  for  one  of  his  fingers 
to  be  placed  on  the  inner  and  upper  part  of  the 
globe,  without  interfering  with  those  of  the  operator, 
the  method  may  be  followed,  in  order  to  make  the 
eye  still  more  fixed.  But  immediately  the  punc- 
tuation of  the  cornea  is  completed,  the  assistant’s 
finger  should  always  be  entirely  removed,  both 
from  the  eyelids  and  eye  itself. 

Notwithstanding  the  upper  lid  is  left  thus  free, 
there  will  be  sufficient  space  between  it  and  the 
lower  lid,  to  allow  the  progress  of  the  knife  to  be 
seen  ; and,  in  finishing  the  wound,  the  operator 
should  depress  the  lower  lid  with  great  gentleness. 

With  Jaeger’s  double  knife,  the  risks,  arising 
from  a very  early  escape  of  the  aqueous  humour, 
are  said  to  be  avoided. 

The  vitreous  humour  may  also  be  lost,  in  con- 
sequence of  opening  the  capsule  of  the  lens  nearer 
the  circumference  than  the  centre  of  the  pupil. 
As  the  crystalline  is  both  thinner  and  softer  at 
that  part,  the  instrument  will  be  liable  to  pass 
through  both  sides  of  the  capsule,  and  enter  the 
vitreous  humour.  This  humour,  having  no  longer 
any  barrier  to  its  escape,  is  liable  to  be  forced  out 
by  the  action  of  the  eyelids  alone ; and,  when 
pressure  is  afterwards  made  to  bring  the  cataract 
through,  a much  greater  quantity  will  be  lost;  and 
the  cataract,  instead  of  coming  forward,  will  recede 
from  the  pupil.  The  only  way  to  extract  it  now, 
is,  by  letting  the  upper  lid  be  gently  raised  by  an 
assistant  (a  rare  instance,  in  which  this  is  ne- 
cessary after  cutting  the  cornea),  while  the  operator, 
either  with  the  forefinger  of  the  left  hand,  or  with 
the  blunt  end  of  the  curette,  applied  beneath  the 
incision  in  the  cornea,  prevents  the  cataract  from 
sinking  further.  Then,  with  his  right  hand,  let 
him  introduce  a hook  under  the  flap  of  the  cornea, 
and  with  its  point  carefully  entangle  the  cataract, 
and  bring  it  away. 

To  prevent,  however,  such  difficulties,  Mr. 
Wrare  never  attempted  to  puncture  the  capsule, 
until  the  whole  pupil  was  in  view.  He  was  in  the 
habit  of  opening  the  capsule  with  a gold-pointed 
needle,  arched  towards  its  extremity.  Wenzel’s 
needle,  for  this  purpose,  was  flat  in  its  extremity  5 
Air.  Ware’s,  pointed;  and  this  is  their  only  dif- 
ference. The  latter  introduced  his  instrument 
under  the  flap  of  the  cornea,  with  its  arched  part 
uppermost,  until  its  point  was  on  a level  with  the 
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centre  of  the  pupil.  The  end  of  the  instrument 
was  then  turned  inward,  and  gently  rubbed  on 
the  capsule  of  the  crystalline  until  it  pierced  it. 
In  a few  instances,  Mr.  Ware  found  the  capsule 
so  tough,  that  the  point  of  the  gold  needle  would 
not  enter  it,  and  he  was  obliged  to  use  a sharp 
steel  instrument,  of  the  same  shape  as  that  with 
a gold  point.  As  already  explained,  Beer  was 
much  bolder  with  the  capsule  than  Ware,  and 
there  can  be  little  doubt,  that  both  his  capsule- 
needle  and  his  mode  of  using  it  are  better  than 
those  of  Wenzel  and  Ware. 

The  vitreous  humour  may  also  be  lost,  at  the 
time  of  extracting  the  cataract,  and  the  usual 
cause  is  an  undue  application  of  pressure.  All 
violent  pressure  is  quite  unnecessary  for  forcing 
out  the  cataract,  when  the  wound  in  the  cornea  is 
sufficiently  large.  When  the  wound  is  too  small, 
it  should  be  enlarged  as  above  directed.  If  pressure 
be  continued  at  all  after  the  cataract  has  been  ex- 
tracted, the  capsule  of  the  vitreous  humour  will 
certainly  be  ruptured,  and  some  of  this  part  of  the 
eye  protrude.  Pressure  may  even  rupture  the  cap- 
sule of  the  vitreous  humour,  before  the  cataract  has 
been  brought  through  the  incision  in  the  cornea ; the 
same  consequences  will  ensue,  and  the  same  prac- 
tice be  necessary,  as  in  the  case  in  which  the 
operator  has  unskilfully  opened  the  capsule  of  the 
vitreous  humour  with  the  needle,  in  attempting  to 
open  that  of  the  lens. 

In  taking  away  fragments  of  opaque  matter  from 
the  pupil  by  means  of  the  curette,  great  care  is 
requisite  to  avoid  wounding  the  posterior  part  of 
the  capsule  of  the  crystalline  lens  with  the  end  of 
the  instrument,  so  as  to  open  a way  for  the  escape 
of  the  vitreous  humour. 

The  vitreous  humour  may,  indeed,  be  forced  out, 
after  the  extraction  of  the  cataract,  merely  by  a 
spasmodic  action  of  the  eyelids.  On  this  subject, 
Mr.  Ware,  after  hinting  his  suspicion,  that,  in  a 
case  of  this  kind,  which  he  saw,  the  assistant’s 
keeping  up  the  lid  contributed  to  the  event,  re- 
peats his  advice,  “ that  after  the  cornea  has  been 
cut,  the  upper  eyelid  should  be  raised  solely  by 
the  fmgers  of  the  left  hand  of  the  operator.” 

Mr.  Ware  seems  to  think,  that  more  evil  has 
resulted  from  the  operator  being  deterred  by  the 
readiness  with  which  the  vitreous  humour  continues 
to  start  out,  from  ascertaining  that  all  the  frag- 
ments of  the  cataract  are  removed,  and  that  the 
whole  of  the  iris  has  resumed  its  position,  than  from 
the  mere  loss  of  the  vitreous  humour,  which  is 
quickly  regenerated. 

When  a portion  of  the  vitreous  humour  protrudes. 
Beer  thinks,  that  the  safest  practice  is  not  to  meddle 
with  it,  though  he  owns,  that  in  this  circumstance, 
the  wound  heals  slowly,  and  is  always  followed 
by  a more  or  less  perceptible  whitish  scar,  the 
pupil  being  generally  drawn  towards  it,  and  de- 
formed, while  the  iris  and  the  partly  emptied 
me'mbrana  hyaloidea  become  adherent  to  the  edges 
of  the  incision  in  the  cornea.  But,  says  Beer,  the 
eyesight  will  be  but  little  or  not  at  all  impaired, 
notwithstanding  one-eighth  or  one-fourth  of  the 
vitreous  humour  may  be  lost.  However,  he  ob- 
serves, that  when  one-third  or  half  of  it  has  es- 
caped, a good  degree  of  vision  afterwards  cannot 
be  expected ; and  when  more  than  half  has  been 
lost,  the  operation  will  have  a still  less  successful 
result.  He  states  also,  that  when  two-thirds  have 
been  lost,  though  the  eye  may  recover  its  natural 


form,  the  pupillary  edge  of  the  iris  will  remain 
contracted  round  the  empty,  light-grey  membrana 
hyaloidea,  which  projects  into  the  anterior  chamber, 
consequently,  the  pupil  will  be  closed,  and  that 
state  of  the  iris  ensue,  which  is  aptly  termed  a 
sinking  of  the  pupil,  subsidentia  pupillce,  or  syni- 
zesis.  Some  modern  surgeons  conceive  that  the  mis- 
chievous effects  of  the  loss  of  the  vitreous  humour 
have  been  overrated.  Thus,  one  very  experienced 
practitioner  declares,  that.,  at  least  two-thirds  of  it 
may  escape,  and  yet  vision  not  be  at  all  injured  by 
the  accident.  (See  Middlemore  on  Dis.  of  the 
Eye,  vol.  ii.  p.  137.)  And  another,  who,  pro- 
nounces the  loss  of  the  vitreous  humour  to  be  a 
surgical  bugbear,  has  lately  published  the  fol- 
lowing statement : — “ I once  saw  the  lens  violently 
forced  out,  and  the  vitreous  humour  with  it,  and  it 
appeared  to  me,  as  well  as  to  the  operator,  that 
the  whole  of  it  was  discharged : nevertheless  the 
patient  recovered  a faint  degree  of  sight.  This 
case  taught  me  how  much  might  be  lost,  without 
the  eye  being  destroyed,  and  1 soon  learned,  that 
a great  part  might  be  lost  without  any  incon- 
venience.” I apprehend  that  it  is  better  to  lose  a 
fourth  or  fifth  part  than  an  eighth,  although  it  is 
still  better  to  lose  none.  (Guthrie on  the  Certainty, 

Sf c.  of  Extraction,  p.  33.)  In  the  latter  observ- 
ation I fully  agree;  but  the  reasoning  and  state- 
ments immediately  before  it  are  to  me  by  no  means 
convincing,  unless  it  be  proved,  that  “if  a very 
small  portion  of  the  vitreous  humour  be  lost,  it  is 
usually  followed  by  severe  inflammation : if  a 
larger  quantity  is  lost,  there  is  usually  less.” 

Mr.  Ware  notices  the  accident  of  extracting 
only  a part  of  the  cataract,  and  leaving  the  re- 
mainder behind.  He  is  an  advocate  for  removing 
all  opaque  substances  from  the  pupil,  except  an 
extreme  degree  of  irritability,  to  which  some  eyes 
are  subject,  should  render  the  introduction  of  every 
sort  of  instrument,  after  the  cataract  has  been  ex- 
tracted, difficult  and  dangerous.  Mr.  W are  usually 
removed  opaque  portions  of  the  cataract  by  means 
of  a curette : and,  occasionally,  when  the  opaque 
substance  was  large,  and  adherent  to  the  capsule, 
he  was  obliged  to  extract  it  with  small  forceps. 
Before  finishing  the  operation,  he  approves  of 
always  rubbing  the  end  of  the  finger  gently  on 
the  fore  part  of  the  eye,  over  the  eyelids ; which 
proceeding  tends  to  bring  into  view  any  opaque 
matter,  which  may  previously  lie  behind  the  iris. 
Mr.  Ware  relates  a case,  proving,  that  such  opa-  ; 
cities,  as  cannot  be  removed  in  the  operation,  are 
capable  of  being  absorbed. 

When,  notwithstanding  the  observance  of  the 
directions  laid  down  by  Beer,  as  explained  in  the 
previous  columns,  some  of  the  pultaceous,  or 
scabrous  surface  of  the  cataract  is  detached,  and 
continues  behind  in  the  posterior  chamber,  Beer 
says,  that  it  ought  to  be  immediately  removed, 
lest  the  patient  be  left  with  a secondary  lenticular 
cataract,  which,  he  observes,  is  not  always  so  cer- 
tain of  being  dissolved  and  absorbed,  as  some 
imagine.  The  fragments  may  be  removed  in  two 
ways  ; and,  first,  the  experiment  of  rubbing  the 
upper  eyelid  over  the  eye  should  be  made  ; because 
it  not  unfrequently  brings  the  remains,  especially 
when  they  are  gelatinous,  completely  through  the 
pupil,  and  out  of  the  incision  in  the  cornea.  But, 
if  such  manoeuvre  should  not  be  effectual,  Beer 
recommends  cautiously  introducing  David’s  cu- 
rette to  the  outer  pupillary  edge  of  the  iris,  with 
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its  concavity  towards  the  inner  surface  of  the  flap 
of  the  cornea,  without  raising  this  flap  unne- 
cessarily high,  and  then  the  operator  is  to  endeavour 
to  scoop  out  at  once  as  much  of  the  opaque  matter 
as  he  can,  and  bring  it  to  the  inner  surface  of  the 
cornea.  He  says,  that  it  will  rarely  be  necessary 
frequently  to  repeat  the  introduction  of  the  curette. 
(B.  ii.  p.  387.) 

According  to  Mr.  Ware,  an  opacity  of  the 
capsule  can  be  the  only  reason  for  removing  it. 
The  anterior  part,  he  says,  can  alone  become  the 
object  of  the  operator’s  attention  : its  posterior  part 
is  necessarily  hidden,  while  the  cataract  remains  in 
the  eye,  and  afterwards,  if  discovered  to  be  opaque, 
it  is  so  closely  connected  with  the  capsule  of  the 
vitreous  humour,  that  Ware  believes  it  cannot 
be  removed  by  any  instrument,  without  hazarding 
a destructive  effusion  of  this  humour.  When 
however,  the  opaque  lens  is  accompanied  with 
an  opacity  in  the  front  part  of  the  capsule,  he 
recommended  the  following  plan  : — - After  cut- 
ting the  cornea,  as  usual,  a fine-pointed  in- 
strument, somewhat  smaller  in  size  than  a round 
couching-needle,  and  a little  bent  towards  the 
point,  should  be  introduced  under  the  flap  of 
the  cornea,  with  its  bent  part  upward,  until  its 
point  is  parallel  with  the  aperture  of  the  pupil. 
The  point  should  then  be  turned  toward  the  opaque 
capsule,  which  is  to  be  punctured  by  it,  in  a circular 
direction,  as  near  to  the  rim  of  the  pupil  as  the 
instrument  can  be  applied,  without  hurting  the 
iris.  Sometimes,  the  part  included  within  the 
punctures  may  be  extracted  on  the  point  of  the  in- 
strument ; and,  if  this  cannot  be  done,  it  should 
be  removed  with  a small  pair  of  forceps.  The  lens, 
whether  opaque,  or  transparent,  should  next  be 
extracted,  by  making  a slight  pressure  with  the 
curette,  either  above,  or  below,  the  circumference 
of  the  cornea. 

On  the  preceding  subject,  Beer  remarks,  that 
when  none  of  the  lens  itself  is  left  behind,  but 
there  is  a slight  degree  of  opacity  in  the  anterior 
layer  of  the  capsule,  easily  distinguishable  from 
the  cut  flakes,  and  producing  the  least  obstacle 
to  vision,  the  opaque  membrane  should  be  taken 
away  with  the  forceps,  in  the  manner  described 
in  the  preceding  pages  ; for,  otherwise,  a secondary 
capsular  cataract  will  follow,  which  will  become 
of  a snow-white  colour ; and  if  only  a trivial  degree 
of  iritis  take  place  after  the  operation,  it  will  be- 
come adherent  to  the  iris,  and  the  pupil  be  con- 
tracted and  disfigured.  (B.ii.  p.388.) 

Beer  does  not  agree  with  Ware  in  condemning 
all  attempts  to  remove  the  posterior  layer  of  the 
capsule,  when  found  opaque,  after  the  extraction 
of  the  lens.  The  case,  he  says,  is  indicated  by  the 
light-grey  speckled  appearance  of  the  whole  pupil, 
and  by  the  patient  seeing  nothing  at  all,  or  objects 
only  indistinctly  in  a thick  mist.  Beer  advises  a 
cataract-tenaculum  to  be  passed  into  the  pupil,  in 
the  same  way  as  the  capsule-needle  is  introduced 
in  the  second  stage  of  extraction,  directing  its 
point  downwards  as  it  enters,  and  upwards  when 
it  is  brought  out  again.  After  it  has  entered  the 
pupil,  it  is  to  be  made  to  divide  and  annihilate,  by 
repeated  turns  of  the  tenaculum,  the  back  layer  of 
the  capsule,  and  also  the  membrana  hyaloidea, 
directly  behind  it,  which,  in  such  a case,  is  always 
adherent  and  opaque.  Of  these  membranes  a 
considerable  part,  closely  wound  round  the  hook, 
may  be  taken  out  of  the  eye,  though  never  without 
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some  slight  loss  of  the  virtreous  humour.  In  cases 
of  this  kind,  the  patient  ought  to  be  informed,  that 
though  his  sight  will  be  restored,  a part  of  the  ca- 
taract must  be  left,  and  will  be  visible  behind  the 
pupil,  particularly  when  it  isolated  ; for,  other- 
wise, suspicions  may  arise,  that  the  operation  has 
been  badly  done,  and  a relapse  apprehended. 
(B.  ii.  p.  388.) 

The  late  Mr.  Ware  published  some  remarks  on 
the  bad  consequences  of  allowing  foreign  bodies  of 
any  kind,  after  the  operation,  to  press  unequally 
on  the  globe  of  the  eye ; comprehending,  under* 
this  head,  the  intervention  of  the  edge  of  the  lower 
eyelid  between  the  sides  of  the  divided  cornea  • the 
inversion  of  the  edge  of  the  lower  eyelid  ; and  the 
lodgment  of  one  or  more  loose  eyelashes  on  the 
globe  of  the  eye. 

To  prevent  the  first  accident,  every  operator, 
before  applying  the  dressings,  should  carefully  de- 
press the  lower  eyelid  ; and  before  he  suffers  it  to 
rise  again,  should  take  care,  that  the  flap  of  the 
cornea  be  accurately  adjusted  in  its  proper  posi- 
tion ; and,  that  the  upper  lid  be  dropped,  so  as 
completely  to  cover  it.  After  this,  the  eyelid 
should  not  be  opened  again,  for  three  or  four  days, 
that  is,  until  there  is  a good  reason  to  suppose  the 
wound  in  the  cornea  closed. 

The  inversion  of  the  lower  eyelid  is  hurtful,  in 
consequence  of  its  making  the  eyelashes  rub  against 
the  eye.  These  should  be  extracted  the  day  before 
the  operation.  For  the  mode  of  effecting  a per- 
manent cure,  see  Trichiasis. 

Besides  the  danger,  to  which  the  eye  is  exposed 
from  the  inversion  of  the  edge  of  the  lid,  the  eye 
may  receive  injury  from  the  improper  position  of 
the  eyelashes  alone  ; one  or  more  of  which  dur- 
ing the  operation,  may  happen  to  bend  inwards ; 
or,  becoming  loose,  may  afterwards  insinuate 
themselves  between  the  inside  of  the  lid  and  the 
eye.  An  eyelash  bent  inward  should  be  rectified ; 
if  broken  off  and  loose,  it  should  be  removed. 

Lastly,  Mr.  Ware  considers  prematurely  expos- 
ing the  eye  to  a strong  light.  He  censures  the 
plan  of  opening  the  eyelids  within  the  first  two  or 
three  days  after  the  operation ; because  the  stimu- 
lus of  the  light  increases  the  ophthalmy,  and  the 
method  is  apt  to  disturb  the  wound  in  the  cornea 
before  it  is  closed.  Mr.  Ware,  however,  wishes  it 
not  to  be  inferred,  that  he  is  an’advocate  for  long 
confinement  after  the  operation.  His  mode  is  to 
keep  the  patient  wholly  in  bed,  and  to  direct  him 
to  move  his  head  as  little  as  possible,  for  the  first, 
three  days  after  the  operation.  During  this  time,  a 
dossil  of  wet  lint  is  kept  on  his  eyes,  covered  with  a 
saturnine  plaster,  compress,  and  bandage  as  already 
described.  The  dressing  is  renewed  once  every  day, 
aud  the  outsides  of  the  eyelids  washed  with  warm 
water  in  winter,  and  cold  in  summer.  At  each 
■time  of  dressing,  the  skin  of  the  lower  lid  is  drawn 
gently  down,  to  prevent  any  tendency  to  an  inver- 
sion. Animal  food  is  prohibited,  and  the  patient 
enjoined  not  to  talk  much.  On  the  fourth  day,  he 
is  permitted  to  sit  up  for  two  or  three  hours ; and  if 
he  has  had  no  stool  since  the  operation,  a mild 
opening  medicine  is  now  administered.  On  the 
fifth,  the  time  of  his  getting  up  is  lengthened  ; and, 
presuming  that  the  wound  in  the  cornea  is  now 
closed,  Mr.  Ware  usually  examines  the  state  of 
the  eye.  After  this,  no  dressings  need  be  applied 
in  the  daytime,  care  being  taken  to  defend  it  from 
a strong  light,  by  a pasteboard  hood  or  shade,  and 
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by  darkening  the  room,  "so  that  no  inconvenience 
is  felt.  The  patient  may  now  also  look,  for  a 
short  time,  at  large  objects.  The  following  part 
of  the  treatment  need  interfere  very  little  with  the 
wishes  of  the  patient,  unless  unexpected  accidents 
occur.  (Ware.) 

As  Beer  observes,  if  the  patient  be  very  restless, 
make  frequent  attempts  to  open  his  eyes  in  the 
least,  and  partly  lie  upon  the  eye,  or  if  in  changing 
the  compresses  the  greatest  caution  be  not  used, 
the  eye  will  perhaps  be  roughly  pressed  upon,  and 
the  iris  protrude  between  the  displaced  and  half- 
opened  edges  of  the  incision  in  the  cornea,  to  which 
it  will  become  adherent  during  a slow  and  seldom 
very  violent  inflammation.  From  the  moment, 
when  the  iris  thus  interposes  itself  between  the 
sides  of  the  wound,,  the  aqueous  humour  begins  to 
collect,  and  at  length  pushes  the  iris  considerably 
forwards.  In  this  case,  Beer  recommends  carefully 
opening  the  eye  in  a very  moderate  light,  and 
adopting  the  expedients  formerly  mentioned,  for 
the  purpose  of  making  the  iris  recede.  The  dres- 
sings should  be  re-applied,  and  the  eye  kept  closed 
and  very  quiet  for  at  least  eight  or  ten  days,  so  as 
to  hinder  a recurrence  of  .this  disagreeable  accident. 
But,  if  the  iris  should  be  already  adherent  to  the 
edges  of  the  wound  in  the  cornea,  the  eye  incapable 
of  bearing  light,  and  the  aqueous  humour  more  or 
less  accumulated  in  the  anterior  chamber,  Beer 
says,  every  thing  must  be  left  to  time,  while  the 
eye  is  kept  lightly  covered  for  about  a fortnight, 
and  the  existing  inflammation  properly  treated. 
Then,  if  the  protrusion,  or  staphyloma  of  the  iris 
should  not  be  diminished  by  the  means  calculated 
for  lessening  the  inflammation,  caustic  or  the  knife 
must  be  employed.  (Beer,  b.ii.  p.391.)  The 
same  causes,  which  have  been  above  specified,  as 
conducive  to  a protrusion  of  the  iris,  may  also  pro- 
duce a discharge  of  the  vitreous  humour. 

The  following  observations  by  Beer  are  inter- 
esting : — When  the  dressings  have  been  unskilfully 
applied  ; when  the  incision  of  the  cornea  has  been 
made  horizontally  upon  a large  prominent  eye ; 
when  the  fissure  of  the  eyelids  is  exceedingly  nar- 
row, or  the  patient  is  restless  a proper  cicatris- 
asion  of  the  wound  in  the  cornea  may  not  follow. 
Though  the  aqueous  humour  may  collect  in  the 
anterior  chamber,  the  partially  united  lamella  of 
the  cornea  may  be  incapable  of  duly  resisting  the 
distention  of  that  fluid,  and  consequently  protrude 
in  the  form  of  a light-grey,  semi-transparent,  oval 
vesicle,  extending  nearly  the  whole  length  of  the 
wound  in  the  cornea,  and  being  most  prominent  in 
the  centre.  The  patient  complains  of  an  annoying 
sense  of  pressure  in  the  eye,  as  in  cases  of  protru- 
sion of  the  iris  ; but  the  discharge  of  the  aqueous 
humour  has  completely  stopped,  and  therefore  the 
anterior  chamber  presents  its  natural  appearance, 
and  the  pupil  its  regular  round  shape,  though  the 
edges  of  the  wound  in  the  cornea  are  whitish  and 
swollen.  This  case  was  formerly  regarded  as  a 
prolapsus  of  the  membrane  of  the  aqueous  humour  ; 
but,  Beer  considers  it  as  a sort  of  hernia  of  the 
cornea,  termed  ceratocele.  Merely  puncturing,  or 
cutting  away  the  cyst  is  of  no  service ; for,  though 
the  aqueous  humour  immediately  flows  out,  the 
wound  soon  closes  again,  and  the  tumour  rc-ap- 
pears,  attended  also  with  some  risk  of  the  iris  fall- 
ing into  the  cyst,  and  becoming  adherent  to  it. 
Effectual  relief  cannot  be  obtained,  unless  the 
tumour  be  removed  with  Daviel’s  scissors,  as  close 


as  possible  to  the  wound  ; the  dressings  skilfully 
arranged  : and  the  eye  kept  closed  and  quiet  for 
eight  days,  or  a fortnight.  In  such  a case,  a 
whitish  scar  is  always  permanently  left.  ( Beer, 
b.ii.  p.  393.) 

Beer  observes,  that  when  the  pupil  contracts 
very  considerably  after  the  incision  in  the  cornea 
has  been  made,  and  the  cataract  at  the  same  time 
remains  at  some  distance  from  the  uvea,  too  small  an 
opening  has  generally  been  formed,  and  it  ought  to 
be  enlarged.  But  if  the  cataract  cannot  be  forced 
through  the  pupil,  without  making  pressure  on  the 
lower  part  of  the  eyeball,  and  the  closure  of  the 
pupil  should  still  continue,  the  circumstance  pro- 
ceeds from  the  loss  of  the  aqueous  humour,  and  the 
second  stage  of  extraction  must  be  deferred  a little 
while,  until  the  pupil  dilates  again,  and  the  oper- 
ation must  then  be  finished  in  a very  moderate 
light.  (Also  Guthrie’s  Operative  Surgery  of  the 
Eye,  p,  305.) 

When,  in  the  second  stage  of  the  operation,  the 
anterior  layer  of  the  capsule  has  been  properly 
divided,  and  yet  the  cataract  will  not  pass  into  the 
pupil,  though  the  eye  itself  acts  with  energy.  Beer 
says,  that  it  is  indispensably  necessary  to  make 
pressure  upon  the  lower  part  of  the  eyeball,  as  al- 
ready advised,  and  to  continue  it,  either  until  the 
cataract  with  its  lowermost  edge  effectually  pro- 
jects through  the  pupil  and  out  of  the  eye,  or  until 
it  is  moved  so  far  directly  upwards  (without  en- 
tering the  pupil)  that  its  lower  margin  is  brought 
into  view,  and  quite  a black  semilunar  interspace 
is  seen  between  it  and  the  inferior  pupillary  edge 
of  the  iris.  At  this  moment  the  operator  without 
increasing  the  pressure  of  the  fingeron  the  eyeball, 
lest  the  vitreous  humour  burst  and  a great  part  of 
it  be  lost,  and  without  lessening  the  pressure,  lest 
the  cataract  sink  back  into  the  eye,  should  intro- 
duce Daviel’s  curette  into  the  above  interspace, 
with  its  hollow  surface  applied  against  the  back 
surface  of  the  cataract,  which  is  to  be  gently 
pushed  out  of  the  eye.  In  doing  this,  Beer  owns 
that  a small  part  of  the  vitreous  humour  is  almost 
always  lost ; but  the  quantity  is  not  at  all  compa- 
rable to  what  is  lost,  when  the  hyaloid  membrane 
gives  way  before  Daviel’s  curette  is  introduced, 
which  can  then  only  be  passed  into  the  eye  through 
the  protruded  vitreous  humour  for  the  purpose  of 
pushing  out  the  cataract. 

Beer  notices  the  occasional  protrusion  of  the 
iris,  in  the  third  stage  of  the  operation,  more  or  less 
between  the  edges  of  the  incision  in  the  cornea, 
immediately  after  the  exit  of  the  cataract.  Here, 
says  Beer,  the  iris  should  be  reduced  without  the 
least  delay  ; and  the  pupil,  which  is  completely 
oval,  made  round  again  ; a thing,  which  the  oper- 
ator may  easily  perform  by  applying  his  hand  flat 
upon  the  patient’s  forehead,  letting  the  latter  shut 
his  eye,  rubbing  the  upper  eyelid  quickly,  yet 
gently,  with  the  thumb,  and  then  suddenly  opening 
the  eye,  by  which  means  a moderate  light  will  at 
once  strike  it,  and  produce  an  expansion  of  the 
iris. 

In  all  patients,  who  have  been  operated  upon  for 
cataracts,  the  edges  of  the  eyelids  become  glued 
together  with  mucus  on  the  first  night  after  the 
operation  : yet,  according  to  Beer,  in  individuals 
particularly  subject  to  copious  secretions  of  mucus, 
it  is  not  unusual  for  the  puncta  lachrymalia  and 
lachrymal  ducts  to  be  blocked  up  with  thickened 
1 mucus,  whereby  the  tears  are  prevented  from  duly 
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passing  down  into  the  nose,  so  that  from  time  to 
time  they  are  discharged  from  the  inner  angle  of 
the  eye,  and  collect  under  the  eyelids.  In  this 
case,  the  patient  soon  begins  to  complain  of  a vio- 
lent, continual,  and  increasing  sense  of  pressure  on 
the  eye,  and  the  upper  eyelid  swells,  unattended 
with  any  redness.  Irritable  persons  also  expe- 
rience a stupifying  dull  headach.  These  incon- 
veniences may  be  immediately  removed  by  clear- 
ing away  the  mucus  with  a little  lukewarm  milk 
from  the  inner  canthus,  and  letting  a stream  of 
clean  water  fall  over  the  cheek.  Care  must  also 
be  taken  to  hinder  a recurrence  of  the  circumstance, 
and  to  remove  it,  if  it  should  happen. 

The  inflammation,  consequent  to  extraction, 
chiefly  affects  the  iris  and  neighbouring  textures. 
Beer  refers  its  origin  principally  to  the  entrance  of 
air  into  the  interior  of  the  eye ; which,  owing  to  the 
size  of  the  wound,  he  says,  is  not  entirely  to  be 
prevented.  But  another  cause  is  the  introduction 
of  different  instruments  into  the  eye,  and  hence, 
the  inflammation  is  generally  severe,  when  it  has 
been  necessary  to  remove  fragments  of  the  cataract 
with  Daviel’s  curette,  or  to  take  away  the  capsule 
with  forceps,  or  destroy  it  with  the  tenaculum- 
needle.  However,  Beer  is  of  opinion,  that  a sur- 
geon, who  knows  how  to  operate  well  in  every 
mode,  will  not  find  the  inflammation,  under  these 
circumstances,  more  violent  after  extraction,  than 
other  methods,  and  therefore  he  thinks,  that  when 
no  considerable  impediment  exists,  it  should  be 
preferred.  Beer,  who  considers  extraction  as  a 
radical  mode  of  removing  a cataract,  thinks  that 
when  there  are  no  great  and  insurmountable 
obstacles  to  its  performance,  and  the  operator  can 
execute  it  as  well  as  all  other  methods,  and  with 
the  requisite  skill,  it  ought  to  be  preferred.  But, 
when  he  is  deficient  in  skill,  he  is  himself  the 
greatest  impediment  to  the  success  of  the  opera- 
tion. The  particular  cases,  in  which  the  methods 
of  depression  and  reclination  are  indicated,  have 
been  already  specified,  and  in  these,  of  course, 
extraction  is  not  advantageous.  (Beer,  b.  ii. 
p.  396.) 

After  extraction,  the  loss  of  the  lens  must 
be  supplied  by  proper  spectacles,  which  should 
not  however  be  fitted  to  the  eyes  for  several 
weeks,  after  the  cure  has  been  accomplished,  in 
order  to  let  the  eye  recover  first  as  much  power 
as  possible,  without  artificial  aid.  The  power  of 
adjustment  will  necessarily  be  lost,  and  two  pairs 
of  spectacles  be  required  ; one  for  near,  the  other, 
for  distant  objects.  Young  persons  often  recover 
good  sight,  and  in  one  instance,  Mr.  Guthrie  has 
known  the  lens  to  be  reproduced.  (On  the  Cer- 
tainty, &;c.  of  Extraction,  p.  43.) 

OF  KERATONYXIS. 

Gleize,  having  commenced  an  operation  by 
extraction,  was  prevented  from  completing  it  by 
a sudden  movement  of  the  patient’s  head  : instead 
of  enlarging  the  opening  in  the  cornea  with 
scissors,  he  introduced  a needle  through  it,  and 
depressed  the  lens.  This  case  led  to  the  invention 
of  the  new  method  of  operating  by  keratonyxis, 
as  it  is  now  termed,  a description  of  which  Gleize 
published  in  1786.  Gleize’s  method  was  sim- 
plified by  Conradi,who  merely  opened  the  cornea 
and  capsule  of  the  lens  with  a lance-shaped  knife, 
and  left  the  removal  of  the  cataract  to  be  effected 
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by  the  absorbents.  Several  improvements  were 
subsequently  made  in  this  method  by  Dr.  IT. 
Buchhorn,  who  first  gave  it  the  name  of  Kera- 
tonyxis (see  this  word),  and  adopted  the  practice 
of  dividing  the  lens,  as  well  as  the  capsule,  and  of 
bringing  the  fragments  forward  into  the  anterior 
chamber.  About  the  same  time,  Mr.  Saunders, 
in  England,  perfected  a similar  operation,  and 
applied  it  particularly  to  congenital  cataracts. 
(See  Guthrie’s  Operative  Surgery  of  the  Eye , 
(pp.  331,  332.) 

This  operation  requires  the  pupil  to  be  first 
artificially  dilated.  The  belladonna  should  be 
applied  the  day  before,  and  on  the  morning  of 
the  operation,  in  order  that  the  pupil  may  be 
completely  dilated  ; and  a few  drops  of  a solution, 
in  the  proportion  of  five  grains  of  the  extract  to  a 
drachm  of  water,  should  be  dropped  into  the  eye, 
half  an  hour  before  its  commencement,  so  as  to 
prevent  a contraction  of  the  pupil  during  the 
operation.  (Guthrie,  Op.  cit.  p.  333.)  The  best 
method  of  keeping  very  young  patients  sufficiently 
steady  during  the  performance  of  keratonyxis,  is 
to  bind  their  arms  firmly  to  their  side  with  a broad 
roller  or  folded  sheet.  They  are  then  to  be  placed 
on  a table  in  the  recumbent  position,  and  the  head 
prevented  from  moving  by  an  assistant  pressing 
his  hands  firmly  upon  the  temples.  Keratonyxis 
admits  of  being  divided  into  two  stages : first,  the 
introduction  of  the  needle  through  the  cornea 
and  pupil  as  far  as  the  cataract ; and,  secondly, 
the  breaking  of  the  lens  to  pieces,  and  the  division 
and  laceration  of  its  capsule.  For  these  purposes. 
Beer  prefers  a common,  straight,  spear-shaped, 
sharp-edged,  couching-needle  to  any  curved  one, 
however  fine  it  may  be  made ; first,  because  it 
pierces  the  cornea  with  greater  facility ; secondly, 
because  both  a soft  cataract  and  the  capsule  can 
be  more  effectually  cut  with  it,  a larger  opening- 
being  made,  through  which  the  aqueous  humour 
may  flow  over  the  fragments  of  the  lens,  and  the 
dissolution  of  the  cataract  be  thus  rendered  more 
certain  ; whereas,  with  a curved  needle,  Beer  says, 
the  lens  can  only  be  disturbed,  and  the  capsule 
torn,  under  which  circumstances,  inflammation 
and  a secondary  capsular  cataract  are  likely  to 
be  produced.  He  directs  the  instrument  to  be 
introduced  either  at  the  lower,  or  at  the  external 
part  of  the  cornea,  one  line  and  a half  from  its 
margin,  the  point  being  directed  obliquely  towards 
the  pupil,  and  the  capsule  is  to  be  effectually  cut 
by  moving  the  extremity  of  the  needle  laterally  in 
various  ways:  and,  above  all  things,  it  is  neces- 
sary at  the  time  of  breaking  the  lens  piecemeal, 
not  to  let  the  instrument  continue  always  within 
this  body  ; but,  at  every  stroke,  to  lift  it  completely 
out  of  the  lens  and  capsule,  and  then  introduce  it 
into  them  again  in  different  directions. 

Dr.  Jacob  prefers,  for  the  performance  of  this 
operation,  a fine-sewing  needle,  curved  at  the 
point.  He  says,  that  it  rarely  or  never  leaves  the 
slightest  mark  in  the  cornea.  “ The  capsule  can 
be  opened  to  any  extent ; a soft  or  friable  lens  can 
be  actually  broken  up  into  a pulp,  by  pushing  the 
curved  extremity  of  the  needle  into  its  centre, 
and  revolving  the  handle  between  the  fingers  ; 
large  fragments  can  be  taken  up  on  the  point  of 
the  needle  from  the  anterior  chamber,  and  forced 
back  out  of  the  way  of  the  iris ; or,  if  sufficiently 
soft,  may  be  divided  by  pressing  them  against  the 
back  of  the  cornea  with  the  convexity  of  the 
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needle/’  &c.  (See  Dublin  Hospital  Reports, 
vol.  iv.  p.  224.) 

Others  give  the  preference  to  an  extremely  fine, 
small,  and  sharp  needle,  slightly  flattened  for  a 
short  distance  from  its  point,  and  with  cutting 
edges  to  facilitate  its  passage  through  the  cornea. 
It  should  increase  in  size  from  its  point,  so  that  its 
introduction  may  not  cause  the  escape  of  the 
aqueous  humour.  (See  Middlemore  on  Dis.  of 
the  Rye,  vol.  ii.  p.  155.) 

As  Beer  observes,  keratonyxis  must  soon  have 
been  found  as  little  adapted  to  all  cataracts,  as  any 
other  mode ; for,  otherwise,  the  suggestion  would 
not  have  been  made  to  practise  reclination  through 
the  cornea.  To  this  form  of  reclination,  however, 
Beer  adduces  great  objections ; for,  he  says,  that, 
in  this  manner,  either  the  cataract  cannot  be  pro- 
perly turned  if  the  iris  be  duly  spared,  but  it  will 
continue  to  lie  obliquely,  being  always  quite  evi- 
dent below  the  pupil,  and  very  apt  to  rise  again 
from  the  slightest  cause ; or  it  is  indeed  depressed 
far  enough  towards  the  bottom  of  the  eye,  but, 
however  much  the  pupil  may  be  artificially  di- 
lated, the  pupillary  edge  of  the  iris  is  more  or  less 
injured,  especially  with  the  convexity  of  a curved 
needle.  In  addition  to  these  considerations,  Beer 
urges  against  this  method  all  the  objections,  which 
apply  to  the  practice  of  reclination  through  the 
sclerotica. 

It  may  be  necessary  to  repeat  keratonyxis  two, 
or  three  times,  and  this  is  more  prudent,  than  doing 
too  much  injury  on  any  one  occasion.  ( Middle - 
more,  vol.  ii.  p.  156.). 

After  the  lens  and  capsule  have  been  effectually 
cut  in  pieces,  the  same  light  mode  of  dressing  and 
the  same  after-treatment  are  proper,  as  are 
adopted  in  cases  of  depression  and  reclination. 
Beer  also  particularly  objects  to  any  trials  being 
immediately  made  of  the.  eyesight.  At  the  same 
time  he  assures  us,  that  he  has  not  met  with  any 
of  the  instances,  so  frequently  mentioned  in  books, 
of  persons,  on  whom  keratonyxis  has  been  done, 
seeing  perfectly  well,  and  having  quite  a clear 
pupil  in  a few  days  : under  the  most  favourable 
circumstances,  several  weeks,  and  sometimes  as 
many  months,  elapsed,  before  the  pupil  became 
quite  transparent. 

According  to  Beer,  keratonyxis  is  not  liable  to 
many  accidents.  Sometimes,  says  he,  the  artifi- 
cially dilated  pupil  contracts,  as  soon  as  the  needle 
lias  pierced  the  cornea,  and  reached  the  cataract : 
in  this  circumstance,  the  operator  must  wait  quietly, 
until  the  pupil  gradually  expands  again,  a change, 
which  may  be  promoted  by  screening  the  eye 
with  the  hand.  If  the  operation  were  to  be  con- 
tinued without  delay,  either  the  pupillary  edge  of 
the  iris  would  be  seriously  and  dangerously  hurt 
by  the  needle,  or  the  cataract  could  not  be  effec- 
tually divided.  When,  contrary  to  expectation, 
the  nucleus  of  the  cataract  is  too  hard  to  be  broken 
piecemeal,  reclination,  and  depression  should  be 
done  through  the  cornea,  as  well  as  circumstances 
will  allow,  and  these  objects  can  be  more  easily 
effected  with  a part  than  with  the  whole,  of  the 
lens.  When  the  lens  is  found  completely  fluid, 
but  the  capsule  opaque  only  at  some  points,  Beer, 
with  the  view  of  preventing  a secondary  capsular 
cataract,  recommends  cutting  the  membrane  in  all 
directions,  and  annihilating  it  as  much  as  possible, 
Keratonyxis  may  be  followed  by  the  same  evils, 
which  occasionally  take  place  after  depression  and 


reclination,  and  which  will  require  similar  treat- 
ment. But,  according  to  Beer’s  experience,  one 
of  the  most  frequent  consequences  is  a secondary 
capsular  cataract,  which  often  ensues  even  though 
the  pupil  was  quite  clear  at  the  time  of  the  oper- 
ation ; and  though  it  may  not  quite  blind  the 
patient,  it  considerably  lessens  his  power  of  vision  ; 
and  renders  the  operation  incomplete. 

When  the  sole  object  of  keratonyxis  is  to  break 
and  cut  the  cataract  and  its  capsule  piecemeal, 
and  the  fragments  are  to  be  left  to  dissolve  and 
be  absorbed,  the  operation  can  be  indicated  only 
where  this  division,  breaking,  dissolution,  and 
absorption  of  the  cataract  can  be  successfully 
wrought.  Hence,  Beer  sets  down  the  method 
as  not  calculated  for  firm,  hard,  lenticular  cata- 
racts ; nor  for  those  which  are  softish  and  sca- 
brous only  upon  their  surface  ; and,  he  says,  that 
it  is  not  suited  for  capsulo-lenticular  cataracts, 
nor  for  any  cases,  termed  false  cataracts,  which 
are  of  a membranous  nature.  Keratonyxis,  he 
observes,  may  be  expected  to  answer  only  in  flu:d 
or  gelatinous  cataracts,  when  the  capsule  is  either 
little  or  not  at  all  opaque  and  thickened,  and  of 
course  can  be  easily  opened  and  cut  to  pieces,  as 
in  the  case  described  under  the  name  of  encysted 
cataract.  For  the  above  reasons,  the  method  is 
well  adapted  for  children  and  young  subjects,  in 
whom  the  origin  and  general  complications  of  a 
cataract  involve  the  case  in  suspicious  circum- 
stances. 

After  keratonyxis,  the  dilatation  of  the  pupil 
should  be  kept  up,  by  means  of  belladonna,  until 
all  symptoms  of  inflammation  have  subsided. 
(See  Guthrie’s  Operative  Surgery  of  the  Eye, 
p.  336.) 

Langenbeck,  who  has  practised  keratonyxis  to 
a considerable  extent,  and  uses  the  curved,  two- 
edged,  lancet-shaped  needle,  thinks  extraction 
preferable  to  it  only  when  the  whole  cataract  can 
be  brought  out  at  once,  by  means  of  gentle 
pressure  on  the  eye,  and  with  the  aid  of  Daviel’s 
curette,  as  in  the  case  of  a firm  cataract ; while 
he  represents  keratonyxis  as  most  advantageous, 
where,  by  the  manoeuvre  of  opening  the  capsule, 
the  mass  of  the  cataract  would  be  so  divided  by 
the  instrument  as  not  to  admit  of  being  extracted 
altogether ; but  would  require  the  use  of  a scoop, 
forceps,  or  hook,  for  bringing  out  the  fragments, 
as  in  examples  of  soft,  milky,  and  capsular  cata- 
racts. Langenbeck  also  urges,  as  a reason  against 
extracting  soft  cataracts,  their  greater  size,  whereby 
in  their  passage  through  the  pupil  in  an  entire 
state  they  may  injure  the  iris.  ( Neue  Bibliothek 
fur  die  Chir.  b.  i.  p.  461.). 

Keratonyxis  (the  anterior  operation  of  solu- 
tion), and  extractor,  seem  to  Mr.  Middlemore 
to  comprise  all  the  feasible  operations,  per- 
formed for  the  cure  of  lenticular  cataract  an- 
terior to  the  iris ; for  he  is  unwilling  to  include 
reclination  and  depression,  which  he  believes 
are  more  advantageously  executed  through  the 
sclerotica.  “ If,”  says  he,  “ we  review  the 
number  and  importance  of  the  textures,  which 
have  been  divided  or  injured,  we  find,  that, 
with  the  exception  of  the  parts  actually  impli- 
cated in  the  disease,  the  cornea  alone  is  injured. 
At  least,  they  are  the  only  parts,  the  texture  of 
which  is  necessarily  penetrated.”  The  cornea,  it 
is  well  known,  is  not  a highly  sensible  part;  and 
hence  the  anterior  keratonyxis  and  extraction  give 
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less  pain,  than  other  operations  for  cataract.  (See 
Middleware  on  Vis.  of  the  Eye,  vol.  ii.  p.  156.) 

"Although  keratonyxis  admits  of  being  done  upon 
both  eyes  with  the  same  hand,  Dupuytren  does 
not  consider  it  an  easier  or  a better  operation,  than 
that  of  introducing  the  needle,  through  the  scle- 
rotica. The  movements  of  the  needle  seem  to 
him  to  be  too  much  confined  by  the  pupillary 
margin  of  the  iris ; the  subsequent  inflammation 
and  nervous  symptoms  as  great  as  ‘after  the  other 
mode;  the  iris  more  exposed  to  injuries ; and  the 
wound  sometimes  followed  by  an  opaque  cicatrix. 
(Clin.  Cliir.  t.  i.  p.  54.)  Yet,  the  record  of  his 
own  success  with  keratonyxis,  in  opposition  to  this 
statement,  is  remarkable ; for,  in  a list  of  twenty- 
three  cases  collected  by  Dr.  Marx,  eleven  were 
followed  by  immediate  and  permanent  success; 
six  proved  successful  at  the  expiration  of  a month ; 
two  were  followed  by  nervous  symptoms ; and  six 
by  slight  opthalmy  ; two  by  iritis  ; one  by  inflam- 
mation and  atrophy  of  the  eyeball;  five  by  the 
continuance  of  fragments  of  the  capsule  at  the  edge 
of  the  pupil ; in  five  a second  and  third  operation 
were  requisite ; one  lost  his  sight  from  inflammation  ; 
two  others,  from  an  opaque  cicatrix  ; and  two  from 
amaurosis,  independently  of  the  operation,  or  its 
consequences.  At  all  events,  however,  seventeen 
out  of  twenty-one  recovered  their  sight.  (See 
Dupuytren  in  Clin.  Cliir.  t.  i.  p.  55.)  This  was 
about  equal  to  the  success  with  the  needle  behind 
the  sclerotica.  Dupuytren  did  not,  therefore,  give 
up  keratonyxis,  but  even  preferred  it  to  the  fore- 
going method,  and  also  to  extraction,  when  the 
orbit  projected  a good  deal ; the  interspace  be- 
tween the  eyelids  was  narrow ; the  eye  diminutive 
and  sunk ; the  organ  affected  with  spasmodic 
movements,  as  particularly  exemplified  in  chil- 
dren, and  when  the  centre  of  the  capsule  was 
the  seat  of  cataract,  (p.  57.) 

Valuable  information  on  keratonyxis  has  been 
published  by  Langenbeck  in  the  4th  vol.  of 
Lis  first  Bibliothek ; in  the  1st  vol.  of  his  new 
Bibl.  p.  1,  Ac.  1815;  and  in  a tract,  entitled, 
“ Prufung  der  Keratonyxis,  einer  Methode  den 
grauen  Staar  durch  die  Hornhaut  zu  recliniren, 
oder  zuzerstuckeln  nebst  erl'duternden  Operations 
geschichten.  Gottingen,  1811.  See  also  Conradi, 
in  Arnemann’s  Magazin,  b.  i.  p.95.  1791.  Gleize, 
Nouvelles  Obs.  Pratiques  sur  les  Maladies  de  I’CEil, 
p.  118.  1812.  G.  H.  Buchhorn’s  Diss.  de  Ke- 
ratonyxide,  Halae,  1811. 

OF  CONGENITAL  CATARACT. 

I shall  not  stop  here  to  inquire,  whether  the 
expression  congenital  cataract  is  used  with  strict 
propriety  ; but  the  term  is  reprobated  by  Beer  as 
being  in  general  incorrectly  applied. 

So  much  has  been  already  said  in  a preceding 
section  of  this  article,  concerning  the  propriety 
and  striking  advantages  of  operating  for  the  ca- 
taracts of  children,  that  to  expatiate  further  upon 
this  point  would  be  a mere  waste  of  time. 

We  have  noticed  the  case,  which  Scarpa  terms 
the  primary  membranous  cataract,  and  which  is 
mentioned  by  that  distinguished  professor,  as  being 
met  with  in  children,  or  young  people,  under  the 
age  of  twenty,  the  substance  of  the  crystalline 
itself  being  almost  entirely  absorbed,  while  the 
capsule  is  left  in  an  opaque  state,  including,  at 
most,  only  a small  nucleus,  not  larger  than  a pin’s 
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head.  This  disease  is  described  by  Scarpa  as 
being  exceedingly  rare,  and  characterised  by  a 
certain  transparency  and  similitude  to  a cobweb  ; 
by  a whitish  opaque  point,  either  at  its  centre  or 
circumference,  and  by  a streaked  and  reticulated 
appearance.  Now,  this  example,  which  is  repre- 
sented by  Scarpa  as  rare,  appears  from  the 
experience  of  Mr.  Saunders,  to  be  by  no  means  un- 
common ; since  at  the  London  Infirmary  for  dis- 
eases of  the  eye,  it  was  found,  that  the  majority  of 
congenital  cataracts  were  capsular,  or  membranous. 
This  last  statement  is  also  at  variance  with  that 
of  the  late  Mr.  Gibson,  who  has  asserted  that,  in 
infants,  the  cataract  is  generally  fluid.  ( Edin . 
Medical  and  Surgical  Journal,  vol.  vii.  p.  397.) 
Ware  also  asserts,  that,  in  children,  born  with 
cataracts,  the  crystalline  humour  has  generally,  if 
not  always,  been  found  either  in  a soft  or  fluid 
state.  fObs.  on  the  Cataract,  and  Gutta  Serena , 
vol.  ii.  p.  380.)  We  learn  from  Mr.  Saunders’s 
publication,  that,  in  the  congenital  cataract,  after  the 
crystalline  lens  has  been  converted  into  an  opaque 
substance,  it  is  gradually  absorbed  ; and,  in  pro- 
portion to  the  progress  of  absorption,  the  anterior 
lamella  of  the  capsule  approaches  the  posterior, 
until  they  form  one  membrane,  which  is  white, 
opaque,  and  very  elastic.  This  process  is  com- 
monly completed  long  before  the  eighth 1 year, 
and  the  operator  will  now  find  a substance,  which 
he  will  in  vain  endeavour  either  to  extract  or 
depress.  But  there  is  one  form  of  the  congenital 
cataract,  in  which  the  absorption  of  the  lens  does 
not  proceed,  viz.  when  the  centre  of  the  lens  is 
opaque,  and  its  circumference  is  perfectly  trans- 
parent. Should  the  capsule  and  lens  be  penetrated, 
however,  with  any  instrument,  the  opacity  soon 
becomes  complete,  and  from  this  moment  the 
substance  of  the  lens  begins  to  be  absorbed. 

According  to  the  experience  of  Mr.  Saunders 
in  congenital  cataract,  the  lens  may  be  either 
solid,  soft,  or  fluid,  but  more  frequently  it  is 
partially  or  completely  absorbed,  and  the  cataract 
is  capsular. 

The  circumstance  of  Mr.  Gibson’s  never  having 
met  with  a simple  membranous  cataract  in  an  in- 
fant, a fact  so  much  at  variance  with  Mr.  Saunders’s 
account,  is  conceived  by  Mr.  Guthrie  to  admit 
of  satisfactory  explanation  by  the  inference,  that 
Mr.  Gibson,  in  Manchester,  probably  saw  all  the 
children  there  with  congenital  cataract  soon  after 
they  were  born,  and  before  the  absorption  of  the 
lens  had  proceeded  far ; while  a great  number  of 
Mr.  Saunders’s  congenital  cases  w^ere  brought  to 
him  in  London  from  distant  places,  and  not 
seen  by  him  till  the  children  were  older,  and  the 
disease  had  made  greater  progress.  ( Operative 
Surgery  of  the  Eye,  p.  359.)  Indeed,  Mr.  Gibson 
states  Limself,  that  simple  membranous  cataracts 
are  by  no  means  uncommon  at  the  age  of  eight  or 
ten,  as  well  as  in  adults,  who  have  been  born 
blind.  (See  Edin.  Med.  and  Surg.  Journ.  vol.  viii. 
p.  399.) 

The  following  table  of  forty-four  cases  is  given 
in  Mr.  .Saunders’s  work,  for  the  purpose  of  show- 
ing in  what  proportion  each  species  of  cataract  has 
been  found  to  prevail  in  congenital  cases  : — 

Solid  opaque  lens,  with  or  without  opacity  of  the 

capsule.  Three  single,  two  double  cataracts  5 
Solid  lens,  opaque  in  the  centre,  transparent  in 

the  circumference,  with  capsule  in  the  same 

state.  Live  double  - - - - 5 
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Soft  opaque  lens,  with  or  without  opacity  of  the 
capsule.  Two  single,  two  double  - - 4 

Soft  opaque  lens,  with  solid  nucleus.  One  sin- 
gle, two  double  - - - - - 3 

Soft  opaque  lens,  with  dotted  capsule,  the  spots 
white,  the  spaces  transparent.  Two  double  - 2 
Fluid  cataract,  with  opacity  of  the  capsule. 

Two  single  - - - - - - 2 

Fluid  cataract,  with  opacity  of  the  capsule,  and 
closed  pupil.  Two  double  - - - 2 

Opaque  and  thickened  capsule,  the  lens  being 
completely  absorbed,  or  the  remains  of  it 
being  thin  and  squamose.  Six  single,  twelve 
double  - --  --  - 18 

Opaque  and  thickened  capsule,  with  only  a very 
small  nucleus  of  the  lens  unabsorbed  in  the 
centre.  Two  single  - - - - 2 

Opaque  and  thickened  capsule  in  the  centre, 
remains  of  the  lens  in  the  circumference. 
One  double  - - - - - - 1 

Here  the  corresponding  character  of  congenital 
cataracts  in  the  eyes  of  each  individual  is  exhibited 
by  the  number  of  double  cases,  and  we  are  inform- 
ed, that  the  same  character  was  preserved  in  the 
cataracts  of  several  children  of  the  same  family. 
( Saunders  on  Diseases  of  the  Eye,  edit,  by  Dr.  Farre, 
pp.  135,  136.) 

Mr.  Lawrence  observes,  that  the  congenital  cata- 
ract “is  sometimes  lenticular,  but  more  frequently 
capsulo-lenticular.  The  lens  is  usually  opaque 
throughout ; generally  of  its  natural  consistence, 
which  is  gelatinous,  sometimes  softer,  or  even  fluid, 
but  never  hard.  After  losing  its  transparency,  the 
crystalline  lens  frequently  undergoes  absorption : 
hence,  we  often  find  it  lessened,  reduced  to  a small 
fragment,  or  as  thin  as  a wafer.”  (On  Dis.  of  the 
Eye,  p.  443.)  With  reference  to  the  statement, 
that  a congenital  cataract  is  never  hard,  I may 
mention  that  Mr.  Alexander,  this  autumn  (1836), 
in  the  presence  of  Mr.  Bainbridge  of  Tooting  and 
myself,  extracted  from  the  eye  of  a young  woman, 
aged  eighteen,  who  had  congenital  cataracts,  a lens, 
which  was  as  hard  as  that  of  the  eye  of  a boiled 
mackarel.  Another  gentleman  of  great  experience 
in  this  subject  believes,  that,  when  lenticular 
cataract  occurs  in  very  early  life,  it  is  always  soft, 
unless  the  lens  be  the  seat  of  cretaceous,  or  osseous 
deposition.  (See  Middlemore  on  Dis.  of  the  Eye, 
vol.  ii.  p.  94.) 

Congenital  cataract  appears  frequently  to  afflict 
several  children  of  the  same  parents.  In  the  course 
of  the  present  article,  I have  already  had  oc- 
casion to  advert  to  two  striking  examples  of  this 
fact.  The  first  is  related  by  Mr.  Lucas,  who 
attended  five  children  of  a clergyman  at  Leaven, 
near  Beverley,  all  born  with  cataracts.  (See  Med. 
Obs.  and  Inquiries,  vol.  vi.)  The  second  is 
mentioned  by  Mr.  Gibson  who,  saw  five,  or 
six  children,  the  families  of  two  sisters,  who 
were  all  totally  blind,  and  in  an  idiotic  state,  hav- 
ing cataracts  accompanied  with  amaurosis.  ( Edin . 
Med.  and  Surgical  Journal,  vol.  viii.  p.  398.) 
Several  instances  occurred  to  the  late  Mr.  Saun- 
ders. In  one  family,  two  brothers  were  thus 
afflicted.  In  a second  family,  two  brothers,  twins, 
became  blind  with  cataracts  at  the  age  of  twenty- 
one  months,  each  within  a few  days  of  the 
other.  It  is  remarkable,  that  the  four  cataracts 
had  precisely  the  same  character.  In  a third 
family,  a brother  and  two  sisters  were  born  with 
this  disease.  The  eldest  sister  was  affected  with  it 


only  in  one  eye,  the  brother  and  youngest  sister  in 
both  eyes.  In  a fourth  family,  three  brothers  and 
a sister  had  all  congenital  cataracts.  ( Saunders  on 
Diseases  of  the  Eye,  pp.  134, 135.)  One  very  remark- 
able example  is  recorded  by  Dupuytren,  (See  Clin. 
Chir.  t.  i.  p.  39.)  where  a lady,  her  daughter  and 
three  grand-children,  were  all  afflicted  with  cataract. 

Children  with  congenital  cataracts  possess  vari- 
ous degrees  of  vision  ; but,  when  they  are  totally 
blind,  their  eyes  not  being  attracted  by  external 
objects,  volition  is  not  exercised  over  the  muscles 
of  these  organs,  which  roll  about  with  an  irregular, 
rapid,  and  trembling  motion. 

I shall  now  proceed  to  speak  of  the  manner 
of  operating  upon  children.  Until  the  time  of 
Pott,  the  intention  of  surgeons,  in  couching,  or 
depressing  the  cataract  (as  indeed  the  expression 
itself  implies),  was  to  push  the  opaque  crystalline 
downward,  away  from  the  pupil.  Pott,  con- 
scious that  the  cataract  often  existed  in  a fluid  or 
soft  state,  was  aware  that  it  could  not  then  be  de- 
pressed ; and,  therefore,  in  such  cases,  he  recom- 
mended using  the  couching-needle  for  the  express 
purpose  of  breaking  down  the  cataiact,  and  of 
making  a large  aperture  in  the  capsule,  so  that  the 
aqueous  humour,  which  he  believed  to  be  a solvent 
for  the  opaque  crystalline,  might  come  into  imme- 
diate contact  with  this  body.  This  operation  sub- 
sequently to  Pott,  has  been  strongly  and  ably 
recommended  by  Hey,  of  Leeds,  and  Professor 
Scarpa,  of  Pavia.  In  the  cases  of  children,  it  even 
received  the  approbation  of  Ware.  (Ora  the 
Operation  of  Puncturing  the  Capsule  of  the  Crys- 
talline Humour,  p.  9.) 

But,  notwithstanding  the  utility  and  efficacy  of 
lacerating  the  front  layer  of  the  crystalline  capsule 
had  been  so  much  insisted  upon  by  Scarpa  and 
others,  their  observations  were  confined  to  the  ca- 
taract in  the  adult  subject,  and,  before  the  example 
set  by  Saunders,  no  one  (excepting,  perhaps, 
Gibson  of  Manchester)  ventured  to  apply,  as  a 
regular  and  successful  practice,  such  an  operation 
to  the  eyes  of  infants  and  children. 

The  principle,  on  which  Saunders  proceeded  in 
his  operations  on  the  congenital  cataract,  was 
founded  on  the  opinion,  that  the  only  obstacle  to  the 
absorption  of  the  opaque  lens  is  the  capsule ; and 
that,  as  the  latter  also  is  most  generally  opaque, 
“the  business  of  art  is  to  effect  a permanent  aper- 
ture in  the  centre  of  this  membrane.  This  applies 
to  every  case  of  congenital  cataract  which  can 
occur.”  Saunders  used  to  overcome  the  difficulty  | ' 
of  operating  upon  children,  by  fixing  the  eyeball  ( I 
with  Pellier’s  elevator,  having  the  patient  held  by 
four  or  five  assistants,  dilating  the  pupil  with  bel- 
ladonna, and  employing  a very  slender  needle, 
armed  with  a cutting  edge  from  its  shoulders  to  its  , i 
point,  and  furnished  with  a sharp  point,  calcu- 
lated to  penetrate  with  the  utmost  facility. 

Before  the  operation,  the  extract  of  belladonna, 
diluted  with  water  to  the  consistence  of  cream,  is 
to  be  dropped  into  the  eye,  or,  to  avoid  irritation, 
the  extract  itself  may  be  smeared  in  considerable  r j 
quantity,  over  the  eyelid  and  brow.  In  less  than 
an  hour,  if  there  be  no  adhesions,  it  produces  a iu 
full  dilatation  of  the  pupil,  exposing  to  view  nearly 
the  whole  anterior  surface  of  the  cataract.  The 
application  should  then  be  washed  from  the  ap- 
pendages of  the  eye. 

In  using  the  needle,  Saunders  most  carefully 
abstained  from  doing  any  injury  to  the  vitreous 
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humour,  or  its  capsule,  and  it  was  an  essential  point 
with  him  to  avoid  displacing  the  lens.  In  directing 
the  extremity  of  the  instrument  to  the  centre  of  the 
capsule,  he  passed  it  either  through  the  cornea, 
near  the  edge  of  this  membrane  (the  operation 
now  called  keratonyxis ),  or  through  the  selerotica, 
a little  way  behind  the  iris.  By  the  first,  which  is 
called  the  anterior  operation,  Mr.  Saunders  con- 
ceived, that  less  injury  would  be  inflicted,  and  less 
irritation  excited,  than  by  introducing  the  needle 
behind  the  iris,  through  all  the  tunics  of  the  eye. 
In  every  case,  the  first  thing  aimed  at  was  the  per- 
manent destruction  of  the  central  portion  of  the 
capsule  to  an  extent  equal  to  that  of  the  natural 
size  of  the  pupil.  If  the  capsule  contained  an 
opaque  lens,  Saunders  used  next  to  sink  the  needle 
gently  into  the  body  of  the  crystalline,  and  mo- 
derately open  its  texture,  cautiously  observing 
not  to  move  the  lens  at  all  out  of  its  natural 
situation. 

When  the  case  was  a fluid  cataract,  Saunders 
was  content  in  the  first  operation  with  simply  lace- 
rating the  centre  of  the  capsule,  being  desirous  of 
avoiding  to  increase  the  irritation  following  the 
diffusion  of  the  matter  of  the  cataract  in  the  aque- 
ous humour. 

When  the  cataract  was  entirely  capsular,  Saun- 
ders acted  with  rather  more  freedom,  as  he  enter- 
tained in  this  case  less  fear  of  inflammation  : but, 
in  other  respects,  he  proceeded  with  the  same  ob* 
jects  in  view,  which  have  been  already  related,  and 
of  which  the  principal  consisted  in  effecting  a per- 
manent aperture  in  the  centre  of  the  capsule,  with- 
out detaching  this  membrane  at  its  circumference  ; 
for  then  the  pupil  would  have  been  more  or  less 
covered  by  it,  and  the  operation  imperfect,  “ be- 
cause this  thickened  capsule  is  never  absorbed, 
and  the  pendulous  flap  is  incapable  of  presenting 
a sufficient  resistance  to  the  needle  to  admit  of 
being  removed  by  a second  operation.”  (P.  145.) 

Mr.  Saunders  found,  that  the  greatest  success 
attended  the  operation  between  the  ages  of  eight- 
teen  months  and  four  years.  One  operation  fre- 
quently accomplished  a cure ; so  many  as  five 
were  seldom  requisite. 

The  only  particularity,  in  Saunders’s  treatment 
of  the  eye  after  the  operation,  was  that  of  applying 
the  belladonna  externally,  for  the  purpose  of  mak- 
ing the  pupil  remain  dilated,  till  the  inflammation 
had  ceased,  so  as  to  keep  the  edge  of  the  iris  from 
contracting  adhesions  with  the  margin  of  the  torn 
capsule.  This  last  practice  is  found  to  be  so  im- 
portant, that  it  is  never  neglected  by  any  good 
operator  of  the  present  day.  In  leaving  this  part 
of  the  subject,  I must  advise  every  surgeon  to  read 
the  interesting  account  of  Saunders’s  practice,  pub- 
lished by  his  friend  and  colleague,  Dr.  Farre. 

It  seems  to  Mr.  Middlemore,  that,  in  eases  of 
congenital  cataract,  when  the  patient  is  not  more 
than  six  years  old,  keratonyxis  is  preferable  to 
every  other  operation  ; “ because  it  is  very  easily 
performed,  gives  very  little  pain,  and  is  fully  ade- 
quate to  the  cure  of  the  disease.  The  puncture  of 
the  cornea  is  certainly  much  less  painful  than  the 
puncture  of  the  sclerotica.  If,  however,  we  are 
disposed  to  operate  upon  an  infant,  a few  months 
after  birth,  the  thickness  of  the  cornea,  and  the  prox- 
imity of  the  iris  to  its  neural  surface,  would  render 
this  operation  objectionable.  It  would  then  be 
better  to  perform  the  posterior  operation  of  solu- 
tion ; for,  it  would  not  at  that  age  be  very  easy  to 
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pass  the  needle  through  the  cornea  without  injuring 
the  iris.”  (See  Middlemore  Op.  cit.  vol.  ii.  p.  106.) 
Gibson  appears  to  have  been  unacquainted  with 
the  usefulness  of  the  extract  of  belladonna  in  pre- 
paring the  eye  for  the  operation.  A few  hours 
before  operating,  he  was  in  the  habit  of  ordering 
an  opiate,  sufficient  to  produce  a considerable 
degree  of  drowsiness,  so  that  the  infant  generally 
allowed  its  eyelids  to  be  opened,  and  properly 
secured  without  resistance,  and  was  little  inclined 
to  offer  any  impediment  to  the  introduction  of  the 
couching-needle ; but,  on  the  contrary,  presented 
the  sclerotica  to  view,  naturally  turning  up  the 
white  of  its  eye.  If  the  infant  was  more  than  a 
year  old,  and  whenever  it  was  necessary,  Gibson 
used  to  introduce  its  body  and  arms  into  a kind  of 
sack,  open  at  both  ends,  and  furnished  with  strings 
to  draw  round  the  neck,  and  tie  sufficiently  tight 
round  the  legs,  so  that  its  hands  were  effectually 
secured,  and  the  assistants  had  only  to  steady  its 
body,  and  fix  its  head,  whilst  the  child  was  laid  on 
a table,  upon  a pillow.  Mr.  Gibson  never  found 
it  necessary  to  use  a speculum,  having  uniformly 
experienced  that,  after  the  couching-needle  was 
introduced,  he  had  no  difficulty  in  commanding 
the  eye,  aided  by  a slight  degree  of  pressure  upon 
the  eyeball  with  the  index  and  middle  fingers  of  his 
left  hand,  which  were  employed  in  depressing  the 
lower  eyelid.  He  admits,  however,  that  the  specu- 
lum can  easily  be  applied,  if  an  operator  prefer  it. 
He  generally  used  Scarpa’s  needle  ; because,  in 
infants,  the  free  rupture  of  the  capsule  of  the  lens 
ought  commonly  to  be  aimed  at,  in  order  that  the 
milky  cataract  may  escape,  and  mix  with  the  aque- 
ous humour ; or,  if  the  cataract  be  soft,  that  the 
aqueous  humour  may  be  freely  admitted  to  its  pulpy 
substance  which  "has  been  previously  broken  down 
with  the  needle.  He  thinks,  that  no  peculiarity  is 
necessary  in  depressing  the  hard  cataract  of  infants. 
Before  Scarpa’s  needle  was  known  in  this  country, 
Mr.  Gibson  used  Mr.  Iley’s,  which  was  generally 
effectual,  and,  as  he  conceives,  possesses  the  re- 
commendation of  being  less  liable  to  have  its  points 
entangled  in  the  iris.  He  says,  that,  when  a milky 
cataract  has  been  thus  evacuated,  it  renders  the 
aqueous  humour  turbid;  but,  that,  within  the  space 
of  two  days,  the  eye  generally  acquires  its  natural 
transparency,  and  vision  commences.  When  the 
capsule  and  substance  of  the  soft  cataract  have 
been  broken  down,  and  the  aqueous  humour  has 
come  into  contact  with  the  lens,  the  solution  and 
disappearance  of  the  cataract,  in  all  the  cases  upon 
which  Mr.  Gibson  has  operated,  have  uniformly 
taken  place,  in  a short  time.  (See  Edin.  Med. 
and  Surgical  Journal,  vol.  viii.  pp.  398,  399.) 

For  the  purpose  of  fixing  the  eye,  Ware  consi- 
dered Pellier’s  elevator  requisite  in  operating'  upon 
infants.  When  the  patient,  however,  had  advanced 
beyond  the  age  of  infancy,  he  sometimes  fixed  the 
eye  by  means  of  the  fingers  alone.  For  the  pur- 
pose of  puncturing  the  capsule,  and  breaking  down 
the  cataract,  this  gentleman  gave  the  preference  to 
an  instrument,  which  resembles  one  recommended 
by  Cheselden,  for  the  purpose  of  making  an  arti- 
ficial pupil ; but  it  is  somewhat  narrower.  Its 
blade  indeed  is  so  narrow,  that  it  nearly  resembles 
a needle.  Its  extremity  is  pointed,  and  it  cuts  on 
one  side  for  the  space  of  about  the  eighth  of  an 
inch,  the  other  side  being  blunt.  It  is  perfectly 
straight ; is  an  inch  long  in  the  blade  ; and  forms 
a complete  wedge  through  its  whole  length.  Upon 
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one  side  of  the  handle  is  a coloured  spot,  by  at- 
tending to  which,  the  operator  may  always  ascer- 
tain the  position  of  the  instrument  in  the  eye. 

Ware  dilated  the  pupil  with  the  extractum  bel- 
ladonnas, softened  with  a little  water,  and  applied 
about  half  an  hour  before  the  time  of  operating. 
He  believed,  that,  in  operating  upon  infants,  the 
surgeon  might  perform  the  operation  with  more 
composure,  if  the  patient  were  laid  upon  a table, 
with  the  head  properly  raised  on  a pillow.  The 
bent  end  of  Pellier’s  elevator  should  be  introduced 
under  the  upper  eyelid,  and  the  instrument  com- 
mitted to  the  care  of  an  assistant.  If  the  right 
eye  is  to  undergo  the  operation,  and  the  surgeon 
operate  with  his  right  hand,  he  must  of  course  sit 
or  stand  behind  the  patient  ; and,  in  this  case,  he 
will  himself  manage  the  speculum  with  his  left 
hand.  The  eye  being  thus  fixed,  Ware  passed  the 
point  of  the  narrow-bladed  knife  above  mentioned 
through  the  sclerotica,  on  the  side  next  to  the 
temple,  about  the  eighth  of  an  inch  from  the  union 
of  that  membrane  to  the  cornea,  the  blunt  edge 
being  turned  downwards.  The  instrument  was 
pushed  forwards  in  the  same  direction,  until  its 
point  had  nearly  reached  the  centre  of  the  crystal- 
line. The  point  was  then  brought  forwards,  until 
it  had  passed  through  the  opaque  crystalline  and 
its  capsule,  and  was  plainly  visible  in  the  anterior 
chamber.  If  the  cataract  was  fluid,  and  the  an- 
terior chamber  became  immediately  filled  with  the 
opaque  matter,  Ware  deemed  it  advisable  to  with- 
draw the  instrument,  and  defer  further  measures 
until  the  matter  had  been  absorbed,  which  absorp- 
tion usually  took  place  in  the  course  of  a few  days, 
and  sometimes  of  a few  hours.  If  no  visible  change 
were  produced  in  the  pupil,  the  point  and  cutting 
edge  of  the  instrument  were  applied  in  different 
directions,  so  as  to  divide  both  the  opaque  crystal- 
line and  its  capsule  into  small  portions,  and,  if 
possible,  bring  them  forwards  into  the  anterior 
chamber.  This  may  require  the  instrument  to  be 
kept  in  the  eye  for  a minute  or  two;  but,  if  the 
operator  preserve  his  steadiness,  he  may  continue 
it  there  a much  longer  time  without  doing  the 
least  injury  to  the  iris,  or  to  any  other  part.  If 
the  cataract  be  found  of  a firm  consistence  (though 
this  rarely  happens  in  young  persons),  it  may  be 
advisable  to  depress  it  below  the  pupil ; and  in 
such  a case  particular  care  should  be  taken  to 
perforate  largely  the  posterior  part  of  the  capsule, 
and  to  withdraw  the  instrument  immediately  after 
the  cataract  has  been  depressed,  in  order  to  hinder 
it  from  rising  again.  If  the  opacity  be  in  the 
capsule,  the  instrument  will  not  act  so  easily  upon 
it  as  it  does  on  the  opaque  crystalline ; but,  not- 
withstanding this,  the  capsule,  as  well  as  the  crys- 
talline, may  be  divided  by  it  into  larger  or  smaller 
portions,  which,  when  thus  divided,  will  be  sof- 
tened by  the  action  of  the  aqueous  humour  ; and 
though,  in  the  first  operation  on  such  a case,  says 
Mr.  Ware,  it  may  not  be  possible  to  remove  the 
opacity,  yet,  on  the  second  or  third  attempt,  the 
divided  portions  may  be  brought  forwards  into  the 
anterior  chamber,  in  which  place  they  will  then 
be  gradually  absorbed,  and  soon  disappear.  After 
the  operation,  Ware  seldom  found  it  necessary  to 
take  away  blood  from  children  or  persons  under 
the  age  of  twenty.  He  continued  a cooling  anti- 
phlogistic treatment  a few  days.  After  this,  if  any 
opaque  matter  remained,  he  expedited  its  absorp- 
tion by  dropping  a small  portion  of  powdered  sugar 


into  the  eye  once  or  twice  a day.  When,  at  the 
end  of  a week  or  ten  days,  the  inflammation  was 
over,  and  the  pupil  obstructed  with  opaque  matter, 
Ware  advised  a repetition  of  the  operation.  After 
a similar  interval,  the  operation,  he  says,  may  be 
requisite  again.  In  most  cases,  Ware  was  obliged 
to  operate  twice ; in  a few  instances,  once  proved 
sufficient ; and  only  in  three,  out  of  the  last 
twenty,  did  he  find  it  necessary  to  operate  a fourth 
time.  ( On  Puncturing  the  Capsule  of  the  Crystal- 
line Humour. ) 

I think  any  impartial  man,  who  considers  the 
practice  of  the  three  preceding  operators,  will  find 
great  cause  to  admire  the  superior  gentleness  and 
skill  which  predominate  in  the  operations  of  the 
late  Mr.  Saunders.  Tor  my  own  part,  I am  so 
fully  convinced  of  the  mischief,  which  has  been 
done  to  the  eyes,  by  the  rash  boldness,  awkward- 
ness, and  unsteadiness  of  numerous  operators,  that 
the  inculcation  of  gentleness  and  forbearance,  in 
all  operations  for  the  cataract,  seems  to  me  the 
bounden  duty  of  every  man,  who  has  occasion 
to  write  upon  the  subject ; and  I do  not  agree  with 
my  friend  Mr.  Guthrie  that  students  ought  to  be 
taught,  that  “ the  eye  is  not  a delicate  organ  ; and 
that  it  will  suffer  more  comparative  violence  than 
any  other  of  importance  in  the  whole  body.”  (On 
Certainty,  fyc.  of  Extraction,  fyc.  p.  11.) 

Great  manual  skill,  and  invariable  gentleness, 
indeed,  seem  to  me  to  have  had  more  share  in 
rendering  Mr.  Saunders’s  operation  successful, 
than  any  particularity  either  in  his  method  or  his 
instrument.  I have  no  hesitation  in  declaring  my 
own  partiality  to  the  principles,  on  which  his 
practice  was  founded,  and  my  belief,  that  they 
are  well  calculated  to  improve  most  materially 
this  interesting  branch  of  surgery.  In  conclusion, 
I shall  mention  Mr.  Guthrie’s  general  opinion,  re- 
specting the  kinds  of  operation  suited  for  the  three 
classes  of  cataracts,  into  which  he  arranges  them 
for  the  consideration  of  this  important  point  : the 
hard  admit  only  of  extraction,  or  displacement ; 
the  soft,  seldom  of  displacement,  or  of  extraction, 
but  usually  of  division  ; the  capsular,  neither  of 
displacement,  extraction,  nor  division,  purely  con- 
sidered as  such,  but  by  laceration,  and  removal  of 
the  opaque  body  from  the  axis  of  vision  by  dif- 
ferent operations,  which,  although  they  may  par- 
take of  the  nature  of  all,  are  yet  not  precisely 
either.  All  intermediate  states  of  disease,  such, 
for  instance,  as  the  caseous  and  fluid  cataracts, 
admit  of  some  slight  deviations  from  these  rules, 
but  are  still  regulated  by  the  same  principles. 
(Operative  Surgery  of  the  Eye,  p.  365.) 

With  respect  to  extraction,  also,  it  deserves 
careful  recollection,  that  it  is  a method,  which, 
though  the  cataract  may  be  of  a hard  consistency, 
is  often  prohibited  by  various  unfavourable  cir- 
cumstances, which  I have  taken  notice  of  in  the 
foregoing  pages.  When  cataract  takes  place  in 
an  extremely  old,  or  in  a very  feeble  individual, 
reclination,  or  depression  is  preferred  by  Mr.  Micl- 
dlemore  to  extraction,  unless  there  be  reason  to 
believe,  that  the  lens  is  unusually  large.  The 
ground  for  this  preference  is  the  tendency  of  the 
cornea  to  slough  in  such  persons,  and  the  hazard 
of  there  being  an  insufficient  degree  of  reparative 
power  to  effect  the  union  of  the  divided  cornea. 
(See  Middlemore  on  Dis.  of  the  Eye,  vol.  ii.  p.  111.) 
Yet,  I have  known  incisions  in  the  cornea  heal  as 
favourably  in  extremely  old  persons,  as  in  young. 
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The  ease  of  the  late  Sir  William  Blizard,  who  had 
a cataract  extracted  by  Mr.  Lawrence  at  the  age 
of  ninety,  was  a memorable  example  of  it. 

When  the  crystalline  lens  is  extracted,  depressed, 
or  destroyed,  vision  can  never  be  restored  to  its 
original  power.  Some  near-sighted  persons,  in 
whom  the  power  of  refraction  is  too  great,  regain 
ordinary  vision  ; but  far-sighted  individuals  see 
worse,  than  they  did  previously  to  the  formation  of 
the  cataract.  These  will  require  convex  glasses, 
which,  however,  they  sliould  not  begin  to  employ 
till  long  after  the  operation,  lest  the  intensity  of  the 
impression  produced  by  them  should  bring  on  in- 
flammation of  the  eye,  and  deprive  the  patient  of 
the  benefit  already  derived  from  the  operation. 
(See  Dupuytren  Clin.  Chir.  t.  i.  p.  77.)  Some 
weeks,  says  another  experienced  surgeon,  should 
elapse,  before  the  patient  begins  to  use  his  glasses, 
and  he  will  act  prudently  in  employing  spectacles 
at  all  times  sparingly.  (See  Lawrence  on  Dis.  of 
the  Eye,  p.  427.) 
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CATHETER,  (from  xaQwpu,  to  thrust  into.) 
A tube  which  is  introduced  through  the  urethra 
into  the  bladder,  for  the  purpose  of  drawing  off  the 
urine  when  it  has  accumulated  in  this  organ,  and 
cannot  be  discharged  in  the  natural  way  (see 
Urine,  Retention  of)  ; or  sometimes  for  pro- 
moting its  quick  evacuation  as  soon  as  it  has  de- 
scended from  the  kidneys,  as  where  the  bladder, 
or  urethra  has  given  way,  or  been  wounded  ; and 
it  is  a matter  of  urgent  importance  to  prevent  any 
further  effusion  of  urine.  Here  the  patient’s 
chance  of  preservation  will  depend  partly  upon 
free  incisions  for  the  discharge  of  the  urine  already 
effused,  and  partly  upon  the  prompt  use  of  the 
catheter,  to  hinder  fresh  quantities  of  this  fluid  from 
getting  into  the  cellular  tissue,  or  even  sometimes 
into  the  cavity  of  the  peritoneum,  as  in  a wound  or 
rupture  of  the  bladder.  (See  Bladder,  Gun- 
shot W ounds,  and  Wounds.)  Catheters  are  also 
very  important  means  in  the  treatment  of  strict- 
ures of  the  urethra,  and  fistulas  in  perinaeo.  (See 
Fistulze  inPerin^o;  Urethra,  Stricture^ of; 
and  Urinary  Abscesses.)  Occasionally,  they  are 
employed  for  the  injection  of  fluid  into  the  bladder, 
as  where  coagula,  are  lodged  in  this  vicus,  or 
where  it  is  advantageous  to  have  it  in  a distended 
state  during  the  performance  of  an  operation,  as 
that  of  Lithotrity.  (See  tills  word.)  Of  course, 
there  are  two  kinds  of  catheters ; one  intended  for 
the  male ; the  other,  for  the  female  urethra.  With 
respect  to  catheters,  three  things  are  to  be  con- 
sidered : — 1st,  the  instrument  itself ; 2d,  the  manner 
of  introducing  it ; and  3d,  the  conduct  to  be  pur- 
sued after  its  introduction. 

Catheters  were  anciently  composed  of  copper  ; 
Celsus  knew  of  no  other  kind.  As  these,  how- 
ever, had  the  inconvenience  of  becoming  incrusted 
with  verdigrise,  they  at  length  fell  into  disuse,  and 
others,  made  of  silver,  were  substituted  for  them. 
This  change,  which  was  made  as  early  as  the  time 
of  the  Arabian  practitioners,  still  receives  the 
approbation  of  the  best  modern  surgeons.  A 
common  silver  catheter  is  a tube,  of  such  a dia- 
meter as  will  allow  it  to  be  introduced  with  ease 
into  the  urethra,  and  of  various  figures  and  lengths, 
according  as  it  is  intended  for  the  young  or  adult, 
the  male  or  female,  subject.  For  an  adult  female 
it  should  be  about  six  inches  long ; and,  for 
young  girls,  four  or  five.  For  men,  the  length 
ought  to  be  from  ten  inches  and  a half  to  eleven 
inchfiS,  But,  as  the  instrument  need  not  enter 
far  into  the  bladder,  Mr.  John  Bell’s  advice  to 
avoid  too  great  a length  merits  observance. 
( Principles  of  Surgery,  vol.  ii.  p.  193.)  In 
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cases  of  diseased  prostate  gland,  the  catheter 
should  be  much  longer,  than  in  others.  (See 
Prostate  Gland.)  As  the  urethra  in  some  in- 
stances is  narrow,  and  in  others,  wide,  surgeons 
should  be  furnished  with  catheters  ot  different 
diameters.  The  choice  of  the  instrument,  with 
respect  to  its  width,  is  likewise  determined  very 
much  by  the  nature  of  the  disease  of  the  urethra. 
( Langenbeck , Bibl.  b.  i.  p.  1177.)  For  a woman, 
the  diameter  ought  to  be  at  least  two  lines  ; and 
for  girls,  a line  and  a half.  For  male  adult  sub- 
jects, Desault  recommends  the  thickness  of  two 
lines  and  one-third  ; and,  for  boys,  that  of  a line 
and  a half.  In  general,  whenever  the  urethra  is 
pervious,  it  is  better  to  follow  the  advice  of  De- 
sault, and  employ  a largish  catheter,  which  will 
enter  the  passage  more  easily,  and  not  be  entangled 
in  the  folds  of  the  membranous  lining  of  the 
canal,  while  it  will  afford  a more  ready  outlet  for 
the  urine.  On  the  other  hand,  a small  catheter 
should  be  preferred,  when  there  are  obstructions 
in  the  passage.  Catheters  also  differ  in  shape  : 
those  which  Desault  used  for  male  subjects  had 
only  a slight  curvature  of  one-third  of  their  length ; 
a curvature,  which  began  insensibly  from  their 
straight  part,  and  was  continued  to  the  very  end  of 
their  beaks.  The  curvature  was  also  regular,  so  as 
to  form  the  segment  of  a circle  of  six  French  inches 
in  diameter.  Amussat  recommends  the  use  of 
straight  catheters,  which  are  passed  as  far  as  the 
pubes,  while  the  penis  is  drawn  upwards,  which  is 
then  brought  down  between  the  thighs  so  as  to 
lessen  the  bend  of  the  urethra.  One  advantage 
imputed  to  a straight  catheter  is,  that  it  may  be 
rotated  between  the  surgeon’s  fingers,  whereby  the 
chance  of  its  surmounting  every  obstacle  will  be 
increased.  ( Archives  Gen.  de  Med.  t.  iv.  Also 
P.  Ecot,  Diss.  du  Catharisme  exercde  avec  la  Sonde 
droite,  Strasb.,  1825,  4to.)  As  the  course  of  the 
healthy  urethra  in  the  male  subject  is  regular,  the 
caprice  evinced  by  surgeons  in  the  different  curv- 
atures of  their  catheters,  cannot  be  founded  on 
any  correct  anatomical  principles,  and  the  bend 
of  the  instrument  (at  least  for  subjects  of  the  same 
age  and  stature)  should  generally  not  vary  at  all, 
but  be  strictly  adapted,  as  Langenbeck  remarks,  to 
the  natural  track  of  the  urethra.  (Bibl.  i.  p.  1177.) 
The  female  catheter,  however,  has  only  a slight 
curvature  towards  its  beak  ; a shape  adapted  to 
the  direction  of  the  meatus  urinarius.  Desault 
also  improved  silver  catheters,  by  causing  them 
to  be  made  with  elliptical  openings,  or  eyes,  at 
the  sides  of  the  beak,  with  rounded  edges,  instead 
of  the  longitudinal  slits  previously  in  use,  in  which 
the  lining  of  the  urethra  was  frequently  entangled, 
pinched,  and  lacerated,  so  that  acute  pain  and 
profuse  hemorrhage  were  the  consequences.  With 
the  view  of  preventing  these  evils,  he  also  filled 
up  the  openings  with  lard.  (See  (Euvres  Chir.  de 
Desault , t.  iii.  p.  118.)  On  each  side  of  the  ex- 
ternal end  of  the  catheter  is  a small  ring,  by  means 
of  which,  and  some  tape,  it  can  be  fixed. 

Besides  silver  catheters,  surgeons  now  fre- 
quently employ  flexible  ones  made  of  elastic  gum. 
These  last,  indeed,  are  of  so  much  importance, 
that  they  may  be  said  to  constitute  one  of  the 
greatest  improvements  in  modern  surgery.  I 
shall  not  here  inquire,  whether  they  were  first 
invented  by  Theden,  Pickel  of  Wurzburg,  or 
Bernard  of  Paris  ; this  is  a point  which  the  Ger- 
mans and  French  must  settle  themselves.  Imperfect 


attempts  had  been  made  by  others  at  earlier  pe- 
riods to  invent  catheters  possessing  the  property  of 
flexibility.  Van  Ilelmont  proposed  the  use  of 
catheters  made  of  horn  ; but  this  substance  was 
found  to  be  too  stiff,  and  to  be  very  quickly 
coated  with  depositions  from  the  urine.  Fabricius 
ab  Aquapendente  employed  leather  catheters, 
which  were  objectionable,  inasmuch  as  they  were 
soon  softened  by  the  urine  and  mucus  of  the 
urethra,  when  they  shrivelled  and  became  im- 
pervious. Other  flexible  catheters  were  also  for- 
merly tried,  composed  of  spiral  springs  of  silver 
wire,  covered  with  the  skins  of  particular  animals. 
These  last,  however,  were  quickly  spoiled  by 
putrefaction  ; and  when  left  in  the  urethra  any 
considerable  .time,  the  beak  sometimes  entirely 
separated  from  the  rest  of  the  instrument  and  was 
left  behind  in  the  bladder. 

The  gum  catheters,  now  in  use,  are  liable  to 
none  of  the  preceding  inconveniences  ; they  are 
formed  of  silk  tubes,  woven  for  the  purpose,  and 
covered  with  a coat  of  elastic  gum  ; they  are  suffi- 
ciently flexible  to  accommodate  themselves  to  the 
different  curvatures  of  the  urethra  ; they  are  not 
softened  by  the  urine  ; and  they  constantly  remain 
with  their  cavity  unobliterated.  Their  smooth  and 
polished  surface  makes  them  continue  a long  while 
free  from  incrustations,  deposited  from  the  urine. 
Sometimes  they  are  introduced  with  a stilet,  or 
wire,  which  is  passed  into  their  canal,  in  order  to 
give  them  a certain  curvature,  and  a greater  de- 
gree of  firmness;  but,  in  general,  it  is  withdrawn 
as  soon  as  the  tube  is  in  the  bladder. 

Elastic  catheters  are  less  irritating  to  the  urethra, 
and  less  apt  to  become  covered  with  calculous  in- 
crustations, than  silver  tubes  ; they  can  also  be 
frequently  introduced,  when  a metallic  one  will 
not  pass. 

The  selection  of  good  bougies  and  catheters, 
especially  for  the  male  subject,  is  a business  of 
the  first-rate  importance  ; for,  by  employing  such 
as  are  disposed  to  break,  “ many  a practitioner  has 
doomed  his  patient  to  years  of  dreadful,  and, 
perhaps  hopeless  suffering,  and  brought  down  ir- 
reparable disgrace  upon  his  own  head.”  (Med. 
Chir.  Journ.  vol.  v.  p.  75.)  M.  Nicod,  in  per- 
forming the  operation  of  lithotomy  upon  a male, 
found  the  stone,  which  was  very  brittle,  one  inch 
and  a half  long,  and  eight  or  nine  lines  thick,  tra- 
versed, in  the  direction  of  its  greater  diameter,  by 
a piece  of  elastic  gum  catheter,  which  had  acted  as 
a neucleus  for  the  deposition  of  calcareous  matter. 

(S ee  Obs.  sur  le  Danger  d’ employer  des  mauvaises  s 
Sondes  de  Gomme  dlastique  ; Journ  de  Medecine,  par 
Leroux , Oct.  1816.)  A short  time  ago,  M.  Roux 
was  obliged  to  cut  into  the  bladder  to  extract  an 
elastic  gum  catheter,  which,  in  consequence  of  not 
having  been  properly  secured,  had  slipped  into 
that  viscus.  (See  Velpeau,  Nouv.  Elem.  de  Med. 
Opdr.  t.  iii.  p.  921.) 

Formerly,  the  best  elastic  catheters  used  to  be 
fabricated  at  Paris  ; but  such  as  are  now  made  in  f 
London  are  in  some  respects  better  than  French, 
being  generally  more  regular.  Gum  catheters  are 
of  twelve  different  sizes,  which  correspond  to  twelve 
holes  in  a plate  of  brass.  “ Each  catheter,  therefore 
(says  Mr.  Crosse)  has  its  size  designated  by  its  ? 
number,  which  greatly  facilitates  the  ascertaining 
of  the  progress  of  the  case  towards  a cure.  Num- 
bers 1 and  2 are  smaller  than  can  be  procured  in  o 
England,  and  are  so  slender  that  I thought  there 
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might  be  danger  of  their  breaking,  until  J was 
convinced,  by  seeing  the  method  of  making  them, 
that  there  is  no  reason  for  fearing  any  such  thing. 
A firm  tissue  of  silk  is  woven  upon  a brass  stilet,  of 
the  size  of  the  cavity  of  the  instrument  to  be  made. 
In  weaving  this  tissue,  the  orifice  or  eye  is  left, 
and  the  whole  therefore  consists  of  one  entire 
thread.  The  successive  layers  of  varnish  are  de- 
posited on  the  outer  surface  of  the  silken  tissue, 
their  number  depending  on  the  size  of  the  in- 
strument ; and  each  coating  of  varnish  undergoes 
a long  process  of  scouring  before  the  next  is  put 
on,  for  which  purpose  women  are  employed  by 
Feburier.”  (See  Sketches  of  the  Medical  Schools  of 
Paris,  by  J.  G.  Crosse,  1815,  pp.  122,  123.) 

According  to  this  gentleman,  however,  English 
gum  catheters  possess  advantages  : — “ They  retain 
their  curve  better  without  the  stilet,  are  less  liable 
to  crack,  and  have  eyes  more  smooth  and  better 
formed.'”  (P.  124.)  In  London,  elastic  catheters 
as  small  as  the  French,  are  now  also  brought  to 
perfection. 

When  the  object  of  passing  a catheter  is  merely 
to  empty  the  bladder,  without  any  design  of  leaving 
the  instrument  afterwards  in  the  urethra,  Langen- 
beck  prefers  one  made  of  silver.  (Bibl.  fur  die 
Chir.  b.  i.  p.  1176.  Also  Velpeau,  Mdd.  Oper.  t.  iii. 
p.  912.) 

In  retention  of  urine  from  stricture,  a surgeon 
will  often  succeed  in  introducing  into  the  bladder 
a silver  catheter,  or  an  elastic  gum  catheter, 
mounted  on  a firm  iron  stilet.  The  catheter,  re- 
commended on  such  an  occasion  by  Sir  Benjamin 
Brodie,  if  the  stricture  be  of  recent  formation, 
is  nearly  of  the  full  size  of  the  urethra  ; but,  if  the 
stricture  has  been  of  long  duration,  the  instrument 
should  be  considerably  smaller.  He  also  prefers 
one,  which  is  shorter,  and  less  curved,  than  an 
ordinary  silver  catheter ; and  which  is  fixed  in  a 
wooden  handle,  whereby  it  is  rendered  more  ma- 
nageable. (On  Pis.  of  Urinary  Organs,  p.  34. 
ed.  2.)  If  an  elastic  gum  catheter  is  used,  he 
says,  that  the  iron  stilet  should  have  a flat  handle, 
like  that  of  a common  sound.  (See  Urine,  Re- 
tention of.)  In  retention  of  urine  from  chronic 
enlargement  of  the  prostate  gland,  Sir  B.  Brodie 
rarely  uses  any  thing  but  a gum  catheter,  which 
has  one  advantage,  viz.  that  it  may  be  retained  in 
the  urethra  and  bladder,  with  very  little  inconve- 
nience to  the  patient,  which  is  not  the  case  with  a 
silver  catheter.  ( Brodie  Op.  cit.  p.  143.) 

Sometimes  spasm  about  the  perineum  renders 
the  introduction  of  a catheter  difficult.  In  this 
case,  a dose  of  opium  should  be  administered 
before  a second  attempt  is  made.  When  inflam- 
mation prevails  in  the  passage,  the  introduction 
may  often  be  facilitated  by  a previous  bleeding. 

The  operation  of  introducing  the  catheter  may 
be  performed,  either  when  the  patient  is  standing 
up,  sitting,  or  lying  down,  which  last  posture  is 
the  most  favourable.  In  order  to  pass  a catheter 
with  ease  and  dexterity,  the  following  circum- 
stances must  be  observed  : — The  instrument  must 
be  of  suitable  shape  and  size  ; a just  idea  of  the  pe- 
rineum and  curvature  of  the  urethra  must  be  enter- 
tained ; the  catheter  must  be  introduced  with  the 
greatest  care  and  delicacy and  the  relaxation  of 
the  abdominal  muscles  has  been  insisted  upon. 
(Langenbeck,  Bibl.  i.  p.  1177.),  though  I confess, 
that  it  does  not  appear  to  me  how  this  circumstance 
is  of  importance. 
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A catheter  should  always  be  used  with  a light 
hand,  and  held,  as  it  were,  loosely  in  the  fingers. 
“ It  will  then  in  great  measure  find  its  own  way 
in  that  direction,  in  which  there  is  the  least  resist- 
ance. If  you  grasp  it  firmly,  it  can  only  go  where 
you  direct  it,  and  it  is  likely  to  puncture  and  lace- 
rate the  membrane  of  the  urethra,  and  the  substance 
of  the  prostate,  and  to  make  a false  passage.” 
(See  Brodie  on  Pis.  of  the  Urin.  Organs,  p.  145. 
ed.  2.)  Force,  says  another  distinguished  surgeon, 
is  never  necessary.  The  instrument  should  be 
allowed  to  find  its  way,  as  much  by  the  influence 
of  its  own  weight,  as  by  that  of  any  extraneous 
power.  If  it  meets  with  resistance,  it  is  to  be 
withdrawn  a little  way,  and  then  tried  in  another 
direction.  (See  Velpeau,  Nouv.  Eldm.  &c.  t.  iii. 
p.  915.) 

One  of  the  most  important  maxims  is,  never  to 
force  forward  the  instrument  when  it  is  stopped  by 
any  obstacle.  If  there  are  no  strictures,  the  stop- 
page of  the  catheter  is  always  owing  to  one  of  the 
following  circumstances : — Its  beak  may  be  pushed 
against  the  os  pubis.  This  chiefly  occurs  when 
the  handle  of  the  instrument  is  prematurely  de- 
pressed. Here  the  employment  of  force  can  obvi- 
ously do  no  good,  and  may  be  productive  of  serious 
mischief.  The  beak  of  the  catheter  may  take  a 
wrong  direction,  and  push  against  the  side  of  the 
urethra,  especially  at  its  membranous  part,  which 
it  may  dilate  into  a kind  of  pouch.  In  this  circum- 
stance, if  force  were  exerted  it  would  certainly  la- 
cerate the  urethra,  and  occasion  a false  passage. 
The  end  of  the  catheter  may  be  entangled  in  a fold 
of  the  lining  of  the  urethra,  and  here  force  would 
be  equally  wrong.  Lastly,  the  point  of  the  in- 
strument may  be  stopped  by  the  prostate  gland,  in 
which  case  force  can  be  of  no  service,  and  may  do 
great  harm.  Lienee,  it  is  always  proper  to  with- 
draw the  instrument  a little,  and  then  push  it  on 
gently  in  a different  position. 

There  are  three  methods  of  introducing  a male 
catheter,  viz.  with  the  concavity,  in  the  first  stage 
of  the  operation,  directed  either  towards  the  ab- 
domen, towards  the  left  groin,  or  towards  the  sur- 
geon himself.  Of  course,  the  latter  plan  requires 
the  instrument  to  be  turned  so  as  to  place  its  con- 
cavity upwards,  as  soon  as  the  beak  has  arrived  in 
the  perineum  ; and  hence  the  French  surgeons 
call  this  method  the  “ tour  de  maitre.” 

The  operation  may  be  divided  into  three  stages. 
In  the  first,  the  catheter  passes,,  in  the  male  sub- 
ject, that  portion  of  the  urethra  which  is  surrounded 
by  the  corpus  spongiosum  in  the  second,  it  passes 
the  membranous  part  of  the  canal,  situated  be- 
tween the  bulb  and  the  prostate  gland ; and  in  the 
third,  it  enters  the  gland,  and  the  neck  of  the 
bladder. 

In  the  first  stage,  little  trouble  is  usually  expe- 
rienced ; for  the  canal  is  here  so  supported  by  the 
surrounding  corpus  spongiosum,  that  it  cannot  easily 
be  pushed  into  the  form  of  a pouch,  in  which  the 
end  of  the  instrument  can  be  entangled. 

When  the  catheter  is  to  be  introduced  with  its 
concavity  towards  the  abdomen,  and  the  patient  is 
in  the  recumbent  posture,  the  thighs  are  to  be  se- 
parated, and  the  legs  moderately  bent-  The  sur- 
geon is  to  draw  back  the  prepuce,  and  to  hold  the 
penis  between  the  thumb  and  forefinger  of  his  left 
hand,  which  are  to  be  applied  on  each  side  of  the 
corona  glandis,  and  not  at  all  to  the  under  surface 
of  the  penis,  so  as  to  avoid  pressing  upon  the  com- 
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mencement  of  the  urethra.  After  the  catheter 
has  been  well  oiled,  its  handle  is  to  be  held  between 
the  thumb  and  forefinger  of  the  right  hand,  and  to 
rest  with  the  back  of  the  little  finger  upon  the  pa- 
tient’s abdomen,  in  the  vicinity  of  the  navel.  Now, 
while  the  handle  is  parallel  to  the  axis  of  the  body, 
the  beak  is  to  be  introduced  into  the  urethra  ; the 
penis  being  extended,  and  drawn  forwards,  as  it 
were,  over  the  instrument,  while  the  latter  is  gently 
pushed  on,  until  its  beak  has  reached  the  arch  of 
the  pubes.  When  the  penis  cannot  be  drawn 
further  over  the  catheter,  the  beak  has  arrived  in 
this  situation,  where  it  stops  in  front  of  the  arch, 
and  is  pressing  against  the  posterior  side  of  the 
urethra.  At  this  particular  moment,  the  handle 
is  to  be  depressed  towards  the  patient’s  thighs,  and 
the  manoeuvre  well  managed  generally  directs 
the  end  of  the  catheter  at  once  through  the  pro- 
static portion  of  the  urethra  into  the  cavity  of  the 
bladder.  In  short,  as  soon  as  the  beak  of  the  in- 
strument has  passed  under  the  arch  of  the  pubes, 
and  the  surgeon  very  slowly  brings  the  handle 
forwards,  or  downwards,  the  beak  is  elevated,  and 
glides  into  the  bladder.  In  this  stage  of  the  oper- 
ation, the  penis  must  be  allowed  to  sink  down,  and 
not  be  kept  tense,  as  this  would  only  render  the 
passage  of  the  instrument  more  difficult. 

The  operation,  however,  is  not  always  success- 
fully accomplished.  The  beak  of  the  catheter  may 
be  stopped  by  the  margin  of  the  urethral  opening 
in  the  deep  perineal  fascia  ; or  it  may  take  a wrong- 
direction,  so  as  to  push  the  membranous  part  of 
the  urethra  to  one  side  or  the  other. 

The  first  kind  of  impediment  is  best  avoided  by 
not  depressing  the  handle  of  the  catheter  too  soon  ; 
that  is,  before  the  point  has  passed  beyond  the  arch 
of  the  pubes.  When  the  membranous  part  of  the 
urethra  is  pushed  to  one  side  or  the  other,  the  in- 
strument ought  to  be  withdrawn  a little,  and  then 
pushed  gently  on  in  a different  direction  ; but,  if 
this  expedient  is  unavailing,  the  index  finger  of 
the  left  hand  may  be  introduced  into  the  rectum, 
for  the  purpose  of  raising  up  the  membranous 
part  of  the  urethra,  and  guiding  the  extremity  of 
the  catheter.  The  passage  of  the  catheter  through 
the  opening  in  the  deep  perineal  fascia,  and  espe- 
cially the  attempt  to  hit  the  entrance  of  the  pro- 
state gland  are  the  most  difficult  things  in  the  oper- 
ation. It  is  by  using  too  much  force,  and  directing 
the  end  of  the  catheter  in  a wrong  manner,  that  un- 
skilful surgeons  sometimes  rupture  the  membran- 
ous portion  of  the  urethra. 

When  the  prostate  gland  is  enlarged,  the  urethra 
becomes  lengthened ; and,  as  it  approaches  the 
bladder,  it  makes  a more  sudden  turn  upwards 
than  is  natural.  The  catheter,  therefore,  should 
be  longer,  and  more  bent  in  that  direction,  than  in 
other  cases. 

In  the  third  stage  of  the  operation,  the  beak  of 
the  instrument  has  to  pass  the  prostate  gland  and 
neck  of  the  bladder.  The  principal  obstacles  to 
its  passage,  in  this  situation,  arise  from  spasm  of 
the  neck  of  the  bladder,  and  muscles  in  the  peri- 
neum, and  from  the  instrument  being  pushed 
against  the  prostate  gland,  instead  of  into  the  con- 
tinuation of  the  urethra  through  it.  The  first  im- 
pediment may  generally  be  obviated  by  waiting  a 
few  moments,  and  gently  rubbing  the  perineum, 
before  attempting  to  push  the  catheter  further  into 
the  passage.  The  hinderance,  caused  by  the 
prostate,  is  best  eluded  by  using  an  instrument, 


the  end  of  which  is  more  curved  than  its  other 
part. 

When  the  catheter  has  turned  round  the  pubes, 
and  is  just  about  to  enter  the  neck  of  the  bladder, 
is  the  critical  moment,  at  which  may  be  seen  whe- 
ther a surgeon  can  or  cannot  manage  the  opera- 
tion with  skill ; for  if  he  knows  how  to  pass  the 
instrument,  he  suddenly,  but  not  violently,  changes 
its  direction.  He  depresses  the  handle  with  a par- 
ticular kind  of  address,  and  raises  the  point,  which, 
as  if  it  had  suddenly  surmounted  some  obstacle, 
slips  into  the  neck  of  the  bladder,  and  the  urine 
bursts  out  in  a jet  from  the  mouth  of  the  cathe- 
ter. 

They  who  are  unskilful  press  the  tube  forward, 
and  persist,  as  they  first  began,  in  drawing  up  the 
penis,  on  the  supposition  that,  by  stretching  this 
part,  they  lengthen  the  urethra,  and  make  it 
straight,  whereas  they  elongate  only  that  part  of 
the  canal  into  which  the  catheter  has  already 
passed.  ( John  Bell’s  Principles  of  Surgery,  vol.  ii. 
p.  213.) 

Dr.  Quain’s  view  of  some  of  the  foregoing  points, 
as  deduced  from  anatomical  facts,  I consider  in- 
teresting : — “ If  (says  he)  the  integument,  super- 
ficial fascia,  and  muscles,  be  removed  from  the 
penis  and  perinaeum,  we  can  observe  what  takes 
place  on  the  introduction  of  a catheter.  No  im- 
pediment occurs,  during  its  passage  through  that 
part  of  the  tube  which  corresponds  with  the  cor- 
pus spongiosum  ; for,  there  it  is  supported  by  the 
body  of  the  penis,  and  it  is  also  quite  straight. 
But,  where  it  corresponds  with  the  bulb,  it  is  com- 
paratively unsupported,  and  also  slightly  dilated 
at  its  lower  surface.  On  arriving  close  to  the  pe- 
rineal fascia,  should  the  point  of  the  catheter  de- 
viate to  either  side,  or  be  elevated,  or  depressed  too 
much,  it  will  rniss  the  foramen,  carrying  the  ure- 
thra with  it,  and  so  the  latter  will  be  pinched 
between  the  margin  of  the  foramen  and  the  in- 
strument. If,  in  such  a position  of  the  parts,  force 
be  used,  or,  if  the  catheter  be  depressed,  with  a 
view  to  make  it  correspond  with  the  curves  of  the 
urethra,  the  latter  must  be  torn  through,  or  consi- 
derably injured.  A catheter,  in  its  construction, 
resembles  an  angular  lever,  though  not  intended  to 
act  as  such ; but,  it  virtually  becomes  such,  if, 
after  its  process  is  impeded,  and  it  is  thereby  ren- 
dered fixed,  an  effort  be  made  to  depress  the  handle  ; 
for,  then  the  beak  is  made  to  move  in  the  opposite 
direction,  and  will  readily  tear  through  the  urethra. 
The  effect  of  drawing  the  penis  upwards  may  be 
exemplified  in  this  way : when  the  catheter  has 
reached  the  bulb  (the  urethra  and  perineal  fascia 
being  fully  exposed),  if  it  deviates  to  either  side, 
the  point  will  be  observed  to  catch  on  the  margin 
of  the  foramen  ; but,  if  the  urethra  is  drawn  up- 
wards, the  impediment  will  be  removed  by  the 
widening  of  the  aperture.”  (See  Quain’s  Anatomy, 
p.  454.  ed.  3.)  With  respect  to  the  opinion,  that 
the  direction  of  the  urethra  becomes  horizontal  and 
its  canal  straight,  when  the  penis  is  drawn  directly 
forwards,  Dr.  Quain  states,  that,  when  the  penis 
is  so  placed,  the  urethra  has  to  descend  nearly  an 
inch,  to  reach  the  urethral  aperture  in  the  deep 
perineal  fascia,  after  which  it  turns  somewhat  up- 
wards. “ Moreover,  the  part  of  the  urethra,  between 
the  root  of  the  penis  and  the  neck  of  the  bladder, 
will  be  found  loose  and  relaxed,  no  matter  with 
what  degree  of  foi’ce  the  penis  be  drawn  forwards  ; 
for  that  will  affect,  only  the  part  of  the  urethra 


CATHETER. 


which  corresponds  with  the  body  of  the  organ,  as 
must  be  evident,  when  the  attachments  of  the  latter 
to  the  bones  by  its  suspensory  ligament  and  crura 
are  considered.”  ( Quain , Op.  cit.  p.  455.) 

Whether  the  urethra  can  be  made  to  accommo- 
date itself  to  a straight  instrument,  is  another  ques- 
tion. The  urethra  is  naturally  not  straight,  nor 
nearly  so.  If  it  had  been  straight,  it  would  have 
extended  in  the  direction  of  the  bulb  in  a line, 
that  would  pass  above  the  anus  to  the  point  of  the 
os  coccygis.  “Instead  of  this  (asks M.  Velpeau) 
what  happens  1 The  urethra  gradually  disengages 
itself  from  the  corpus  spongiosum  and  the  whole 
of  the  bulb,  to  pass  through  the  deep  perineal 
fascia,  enter  the  pelvis,  and  terminate  at  least  two 
inches  above  the  level  of  the  anus,  and  conse- 
quently higher  up  than  the  line  above  specified.” 
(See  Nouv.  Elem  de  Med.  Oper.  t.  iii.  p.  911.) 
When,  however,  the  symphysis  is  short,  the  pro- 
state not  much  thickened,  the  urethra  passing 
through  it  nearer  to  its  lower  than  its  upper  surface, 
and  the  pelvis  is  wide,  M.  Velpeau  alleges,  that, 
extending  the  penis  will  efface  a good  deal  of  this 
curve,  and  allow  straight  instruments  (which  on 
their  part  also  press  downwards  with  more  or  less 
force,  the  bottom  of  the  prostatic  portion  of  the 
urethra,  and  the  neck  of  the  bladder)  to  be  con- 
veyed without  much  difficulty  into  the  latter  or- 
gan. The  latter  fact  we  see  exemplified  every 
day  : the  question,  whether  the  curve  can  be  ef- 
faced by  drawing  the  penis  forwards,  is  easily 
settled  by  an  examination  instituted  in  the  way 
proposed  by  Dr.  Quain.  For  additional  observ- 
ations on  the  surgical  anatomy  of  the  urethra. 
See  Urethra. 

When  the  catheter  is  to  be  introduced  with  its 
concavity  downwards,  or  by  the  “ tour  de  mai'tre,” 
the  beak  is  to  be  passed  into  the  urethra,  and  the 
penis  drawn  over  it,  as  it  were,  as  in  the  foregoing 
method.  In  other  words,  the  instrument,  well 
oiled,  is  to  be  introduced,  with  its  convexity  upper- 
most, as  far  as  it  can  be,  without  using  force.  As 
soon,  however,  as  the  end  of  the  catheter  has 
reached  the  point  at  which  the  canal  begins  to 
form  a curve  uuder  the  pubes,  the  surgeon  is  to 
make  the  penis  and  the  instrument  perform  a semi- 
circular movement,  by  inclining  them  towards’  the 
right  groin,  and  then  towards  the  abdomen.  In 
the  execution  of  this  manoeuvre,  care  is  to  be 
taken  to  keep  the  beak  of  the  catheter  stationary, 
so  that  it  may  be  the  centre  of  the  movement,  and 
simply  revolve  upon  itself.  This  part  of  the  oper- 
ation, the  object  of  which  is  to  turn  the  concavity 
of  the  catheter  upwards,  ought  to  be  done  very 
slowly,  a large  swreep  being  made  with  the  handle, 
while  particular  care  is  taken  not  to  retract,  nor 
move  the  beak  from  its  position.  The  handle  is 
then  to  be  depressed,  and  the  operation  finished 
exactly  in  the  same  manner  as  when  the  first  plan 
is  pursued.  As  Desault  properly  observes,  the 
only  circumstance,  in  which  the  two  first  methods 
differ,  from  the  third,  is,  that  in  this  the  same  thing 
is  performed  by  two  movements,  which  is  done  in 
the  others  by  one  so  that  the  operation  is  rendered 
more  complex.  No  doubt  there  is  great  difficulty 
in  keeping  the  point  of  the  catheter  entirely  sta- 
tionary during  the  semi-circular  movement  of  the 
handle.  Indeed,  it  is  alleged,  that,  if  after  laying 
bare  the  urethra  and  the  deep  perineal  fascia  in 
the  dead  subject,  “ a catheter  be  passed  down  with 
its  concavity  turned  towards  the  perineum,  we 
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shall  find,  that,  as  the  turn  is  being  made,  the  point 
of  the  instrument  will  describe  the  arch  of  a circle, 
carrying  the  urethra  with  it  round  the  margin  of 
the  urethral  foramen,”  and  an  impediment  will 
occur,  unless  the  urethra  is  kept  perfectly  tense. 
(See  Quain’ s Anatomy,  p.  455.  ed.  3.)  Hence, 
many  judicious  surgeons  never  practise  the  “tour 
de  maitre,”  except  when  their  patients  are  cor- 
pulent ; and,  indeed,  many  of  them  not  then,  as 
they  prefer  the  third  method,  which  is  begun  with 
the  handle  of  the  catheter,  inclined  towards  the 
patient’s  left  groin.  In  treating  retention  of  urine 
from  diseased  prostate  gland,  “ I generally  find,” 
says  an  able  surgeon,  “ that  I introduce  the  ca- 
theter best  by  keeping  the  handle  of  it  at  first 
close  to  the  left  groin  of  the  patient.  I pass  it,  as 
far  as  possible,  in  this  position  then  I bring  the 
handle  forwards,  nearly  at  a right  angle  to  the 
pubes,  and  not  elevating  it  towards  the  patient’s 
navel.  The  next  thing  is  to  depress  the  handle, 
which  is  to  be  done  gently  and  slowly,  by  placing 
a single  finger  on  it,  and  pressing  it  downwards 
towards  the  space  between  the  thighs.  In  depress- 
ing the  handle,  you  generally  find  the  point  of 
the  catheter  slide  into  the  bladder.  Sometimes, 
however,  this  does  not  happen,  until  you  withdraw 
the  stilet and,  in  the  act  of  doing  this,  the  intro- 
duction of  the  catheter  is  completed.”  In  many 
instances,  the  operation  will  be  best  accomplished 
by  taking  care,  at  the  moment  when  the  handle  is 
depressed,  to  keep  the  concave  surface  closely 
pressed  against  the  arch  of  the  pubes,  so  that  it 
may  turn  round  it  as  a centre..  ( Brodie  on  Dis.  of 
Urin.  Organs. , p.  145.,  ed.  2.)i 
The  depth  to  which  the  catheter  has  entered, 
the  cessation  of  any  feeling  of  resistance  to  the 
motions  of  the  beak  when  revolved  upon  its  axis, 
and  the  issue  of  the  urine,  are  the  circumstances 
by  which  the  surgeon  knows,  that  the  instrument 
has  passed  into  the  bladder.  In  most  persons,  the 
signs  denoting  the  entrance  of  the  instrument  into 
the  bladder,  are  sufficiently  clear.  But,  in  certain 
examples,  several  of  them  may  be  absent,  and  the 
diagnosis  be  so  obscure  as  to  embarrass  the  sur- 
geon. Then,  if  thick  mucus, , or  clots  of  blood, 
fill  the  eyes  of  the  catheter,  the  urine  will  not  flow. 
When  the  bladder  is  empty,  or  contracted,  the 
catheter  may  enter  to  so  inconsiderable  a depth, 
the  elevation  and  depression,  and  the  rotation  of 
it  to  the  right,  or  left,  may  be  so  limited,  that 
doubts  may  exist  about  the  situation  of  its  beak. 
A lame  collection  of  blood  in  the  anterior  half  of 
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the  bladder  may  cause  deception,  as  no  urine  will 
escape  till  the  catheter  has  passed  completely 
through  it.  A catheter  has  been  known  t©  pene- 
trate deeply  between  the  bladder  and  rectum,  and 
admit  of  almost  as  extensive  movements,  as  if  it 
had  entered  the  bladder.  A mistake  is  still  more 
likely  to  happen,  when, . in  consequence  of  ulcer- 
ation of  the  lower  side  of  the  urethra,  an  accidental 
pouch  has  been  formed,  in  front  of  the  rectum, 
and  in  the  substance  of  the  perineum,  as  M. 
Velpeau  once  noticed  in  a man  who  died  in  the 
hospital  in  1825,  and  as  M.  Roux  observed  in 
several  instances.  In  fact,  such  a pouch  may  be 
supposed  to  be  a diseased  bladder,  and  this  the 
more  readily,  as  the  catheter,  directly  it  passe-s  into 
it,  gives  issue  to  a small  quantity  of  urine.  (See 
Velpeau,  Nouv.  Elem.  de  Med,.  Oper.  t.  iii.  p.  917.) 

According  to  the  experience  of  Desault,  the- 
practice  of  gradually  letting  out  a part  of  the 
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urine,  after  the  catheter  has  been  introduced,  is  by 
no  means  advantageous.  He  also  disapproves  of 
running  into  the  opposite  extreme,  that  is  to  say, 
of  letting  the  urine  flow  out  of  the  catheter,  as  fast 
as  it  is  secreted  ; for,  then,  the  bladder  is  kept 
constantly  relaxed,  and  the  detrusor  muscle  will 
not  be  likely  to  recover  its  tone.  When  the 
bladder  is  continually  empty,  it  is  liable  to  come 
into  contact  with  the  end  of  the  catheter ; a cir- 
cumstance which  has  sometimes  caused  consider- 
able irritation,  pain,  and  even  ulceration  of  that 
viscus.  Besides  these  inconveniences,  there  are 
some  others;  the  catheter  is  sooner  obstructed  with 
mucus,  and  covered  with  incrustations,  than  when 
it  is  closed  with  the  stilet.  The  patients  are  like- 
wise obliged  to  remain  in  bed,  where  they  are 
either  wet  with  their  urine,  or  compelled  to  have 
incessantly  a pot  for  it  reception.  The  best  prac- 
tice, therefore,  seems  to  be  that  of  letting  out  all 
the  urine,  as  soon  as  the  catheter  is  introduced,  and 
then  closing  the  instrument,  until  the  bladder  has 
become  moderately  distended  again ; for  experi- 
ence proves,  that  such  moderate  distention  and 
relaxation  of  the  muscular  fibres  of  the  bladder, 
alternately-:  kept  up,  have  the  same  good  effects 
upon  that  organ,  as  moderate  exercise  has  upon 
other  parts  of  the  body. 

When  a catheter  is  to  be  left  in  the  urethra,  it 
should  always  be  properly  fixed,  or  else  it  is  apt  to 
slip  out,  or  even  pass  too  far  into  the  passage.  For 
this  purpose,  some  surgeons  use  cotton  thread, 
which  they  fasten  to  the  rings,  or  round  the  ex- 
ternal end  of  the  catheter.  The  two  extremities 
of  the  thread  are  then  carried  some  way  along  the 
dorsum  of  the  penis,  when  they  are  tied  together, 
and  afterwards  conveyed  in  opposite  directions 
round  the  part,  till  they  meet  underneath  it,  where 
they  are  tied  in  a bow.  When  a silver  catheter  is 
employed,  a tape,  or  narrow  riband,  is  passed 
through  each  of  the  rings,  and  conveyed  to  each 
side  of  the  pelvis,  where  it  is  fastened  to  a circular 
bandage.  Mr.  Hunter  remarks,  that  the  common 
bag-truss  for  the  scrotum  answers  extremely  well, 
when  two  or  three  rings  are  fixed  on  each  side  of 
it  along  the  side  of  the  scrotum,  and  the  ring  of 
the  cannula  is  fastened  to  any  of  them  with  a piece 
of  tape.  (On  the  Venereal  Disease,  ed.  2.  p.  159.) 
He  also  notices  another  method  : “ When  the  ca- 
theter (says  he)  is  fairly  in  the  bladder,  the  outer  end 
is  rather  inclined  downwards,  nearly  in  a line  with 
the  body.  To  keep  it  in  this  position  we  may  take 
the  common  strap,  nr  belt  part,  of  a bag-truss,  with 
two  thigh  straps,  either  fixed  to  it,  or  hooked  to  it, 
and  coming  round  each  thigh  forwards  by  the  side 
of  the  scrotum,  to  be  fastened  to  the  belt,  where 
the  ends  of  the  bag  are  usually  fixed.  A small 
ring  or  two  may  be  fixed  to  each  strap  just  where 
it  passes  the  scrotum,  or  root  of  the  penis ; and 
with  a piece  of  small  tape,  the  ends  of  the  catheter 
may  be  fixed  to  those  rings,  which  will  keep  it  in 
the  bladder..  It  seems  Mr.  Hunter  did  not,  like 
Desault,  disapprove  of  leaving  the  catheter  un- 
closed, and  he  adds,  therefore,  a bit  of  rag,  about 
four  or  five  inches  long,  with  a hole  at  the  end  of 
it,  passed  over  the  exterior  end  of  the  catheter,  and 
the-  loose  end  allowed  to  hang  in  a basin,  placed 
between  the  thighs,  will  catch  the  water,  which 
cannot  disengage  itself  from  the  catheter,  and  keep 
the  patient  dry  : or,  if  another  pipe  is  introduced 
into  the  catheter,  it  will  answer  the  same  purpose.” 
(Op.  cit.  p.  191.)  The  following,  which  is  the 


French  method  of  retaining  the  catheter  in  the 
bladder,  is  the  most  convenient  with  which  I am 
acquainted : — “A  metallic  ring,  the  circumference 
of  which  should  be  more  than  sufficient  to  encircle 
the  penis,  is  to  be  covered  with  cloth,  and  four 
long  pieces  of  tape,  with  the  same  number  of  short 
ones,  attached  to  it.  This  ring,  enclosing  the 
penis,  is  fixed  against  the  pubes  by  the  long  pieces 
of  tape,  which,  surrounding  the  pelvis  in  different 
directions,  meet  and  are  tied  posteriorly.  One  of 
the  short  pieces  is  carried  through  the  ring,  or 
round  the  groove  of  the  catheter,  on  each  side ; and 
being  tied  to  its  fellow,  fixes  the  instrument  se- 
curely in  the  bladder.”  (See  Averill’s  Operative 
Surgery,  p.  105.)  But  there  are  numerous  modes 
of  fixing  a catheter,  which  need  not  be  specified  ; 
for  although  they  are  of  importance,  the  principles 
which  should  be  observed  in  adopting  them  are 
the  main  things  to  be  understood.  These  are, 
first,  never  to  fix  a catheter  in  such  a way,  that 
too  much  of  the  instrument  projects  into  the  cavity 
of  the  bladder ; (Lallemand,  Perforation  de  la  Vessie 
par  les Sondes fixes ; Revue  Med.  Nov.  1 822. p.  299.) 
and,  secondly,  to  be  careful,  that  the  thread,  or 
tape,  which  is  applied,  will  not  irritate  or  make  too 
much  pressure  upon  the  parts. 

Mr.  Fley  has  offered  some  good  practical  re- 
marks on  the  introduction  of  the  catheter.  If, 
says  he,  the  point  of  the  catheter  be  less  turned  up 
than  the  urethra,  the  point  will  be  pushed  against 
the  posterior  part  of  the  passage,  instead  of  follow- 
ing the  course  of  the  canal.  The  posterior  part 
of  the  urethra  has  nothing  contiguous  to  it  which 
can  support  it ; and  no  considerable  degree  of 
force  will  push  the  point  of  the  catheter  through 
that  part  between  the  bladder  and  the  rectum.  If 
this  accident  is  avoided,  still  the  point  will  be 
pushed  against  the  prostate,  and  cannot  enter  the 
bladder.  Mr.  Hey  tells  us,  that  the  truth  of  this 
is  illustrated,  by  the  assistance  which  is  derived, 
whenever  the  catheter  stops  at  the  prostate,  from 
elevating  the  point  of  the  instrument  with  a finger 
introduced  in  the  rectum.  He  notices  the  impro- 
priety of  pushing  forwards  the  point  of  the  catheter, 
before  its  handle  is  sufficiently  depressed,  as  the 
point  would  move  in  a horizontal  direction,  and 
be  likely  to  rupture  the  posterior  side  of  the 
urethra. 

Throughout  the  writings  of  Sir  Benjamin  Brodie 
on  this  subject,  I find  the  same  caution  repeatedly 
given,  not  to  let  the  catheter  press  too  much  upon 
the  inferior  and  posterior  side  of  the  urethra  ; and 
the  same  thing  is  insisted  upon  by  the  best  practical 
surgeons  in  France  : — “If  the  end  of  the  catheter 
were  directed  too  much  against  the  lower  side  of 
the  urethra,”  says  M.  Velpeau,  “it  would  pass 
with  difficulty,  and  be  likely  to  hitch  first  in  the 
fossa  navicularis,  then  in  the  excavation  at  the  bulb, 
and  next  in  the  prostatic  depression,  and  make  in 
one  of  these  situations  a false  passage.  By  making 
the  beak  keep  regularly  along  the  upper  side,  such 
accidents  will  be  avoided,  unless  it  be  raised  too 
much,”  &c.  He  adds,  that  even  this  erroneous 
direction,  if  not  excessive,  will  be  attended  with  no 
real  inconvenience,  except  between  the  crura  penis, 
and  the  part  of  the  urethra  just  in  front  of  the 
symphysis  of  the  pubes.  (See  Velpeau,  Nouv. 
Elem.  de  Mdd.  Opdr.  t.  iii.  p.  915.)  The  skill  ap- 
pears to  this  surgeon,  as  it  did  long  ago  to  Hey 
and  Brodie,  to  consist  in  guiding  the  catheter,  in 
the  axis  of  the  urethra,  from  the  glans  to  the 
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bladder,  keeping  it  lightly  resting  against  the  dorsal 
side  of  the  passage.  (See  also  Malgaigne  Man.  de 
Med.  Oper.  p,  650.) 

In  order  to  pass  the  catheter,  Mr.  Hey  places 
his  patient  on  a bed,  in  a recumbent  posture,  his 
breech  advancing  to,  or  projecting  a little  beyond, 
the  edge  of  the  bed.  If  the  patient’s  feet  cannot 
rest  upon  the  floor,  he  supports  the  right  leg  by  a 
stool,  or  by  the  hand  of  an  assistant.  The  patient’s 
head  and  shoulders  are  elevated  by  pillows ; but 
the  lower  part  of  the  abdomen  is  left  in  a horizon- 
tal position.  Mr.  Hey  commonly  introduces  the 
catheter  with  its  convexity  towards  the  abdomen ; 
and  having  gently  pushed  down  the  point  of  the 
instrument,  till  it  becomes  stopped  by  the  curvature 
of  the  urethra,  under  the  symphysis  pubis,  he  turns 
the  handle  towards  the  navel,  pressing  at  the  same 
time  its  point.  In  making  the  turn,  he  sometimes 
keeps  the  handle  at  the  same  distance  from  the 
patient’s  abdomen,  and  sometimes  makes  it  gra- 
dually recede  ; but,  in  either  method,  he  avoids 
pushing  forwards  the  point  of  the  catheter  any 
farther,  than  is  necessary  to  carry  it  just  beyond 
the  angle  of  the  symphysis  pubis.  When  he  feels 
that  the  point  is  beyond  that  part,  he  pulls  the  ca- 
theter gently  towards  him,  hooking,  as  it  were,  the 
point  of  the  instrument  upon  the  pubes.  He  then 
depresses  the  handle,  making  it  describe  a portion 
of  a circle,  the  centre  of  which  is  the  angle  of  the 
pubis.  When  the  handle  of  the  catheter  is  brought 
into  a horizontal  position,  with  the  concave  side 
of  the  instrument  upwards,  he  pushes  forwards  the 
point,  keeping  it  close  to  the  interior  surface  of  the 
symphysis  pubis ; for,  when  passing  in  this  direction, 
it  will  not  hitch  upon  the  prostate  gland,  nor  injure 
the  membranous  part  of  the  urethra. 

If  the  surgeon  uses  a flexible  gum  catheter,  it  is 
of  great  consequence  to  have  the  stilet  made  of 
some  firm  metallic  substance,  and  of  a proper 
thickness.  Mr.  Hey  always  made  use  of  brass 
wire  for  the  purpose.  If  the  stilet  is  too  slender, 
the  catheter  will  not  preserve  the  same  curvature 
during  the  operation ; and  it  will  be  difficult  to 
make  the  point  pass  upwards  behind  the  sym- 
physis pubis  in  a proper  direction.  If  the  stilet  is 
too  thick,  it  is  withdrawn  with  difficulty. 

When  the  stilet  is  of  a proper  thickness,'  this 
instrument  has  one  advantage  over  the  silver  ca- 
theter, which  is,  that  its  curvature  may  be  increased 
while  it  is  in  the  urethra,  which  is  often  of  great 
use,  when  the  point  approaches  the  prostate  gland. 
In  all  cases  where  an  elastic  gum  catheter  is  pre- 
ferred, care  must  be  taken  that  it  does  not  pass 
unnecessarily  far  into  the  bladder ; and,  if  it  be  too 
long,  a part  of  it  ought  to  be  cut  off,  or  a shorter 
one  employed. 

When  the  proper  manoeuvres  with  a silver  ca- 
theter do  not  succeed,  the  surgeon  must  change  it, 
taking  a larger  or  a more  slender  one,  with  a 
greater  or  less  curve,  according  to  such  observ- 
ations as  he  may  have  made  in  his  first  attempt. 
But,  if  the  catheter  has  been  of  a good  form  or 
commodious  size,  yet  has  not  passed  easily,  he 
should,  instead  of  choosing  a rigid  catheter  of 
another  size  or  form,  take  a flexible  one  for  his 
second  attempt.  The  flexible  catheter  is  generally 
slender,  and  of  sufficient  length,  and  its  shape  may 
be  accommodated  to  all  occasions,  and  to  all  forms 
of  the  urethra  5 for,  having  a stiff  wire,  we  can  give 
that  wire,  either  before  or  after  it  has  been  passed 
into  the  catheter,  whatever  shape  we  please ; and 


what  is  of  still  greater  importance,  we  can  intro- 
duce the  instrument  without  or  with  the  wire,  as 
circumstances  may  require  5 or  what  is  more  ad- 
vantageous, we  can  introduce  the  wire  particularly 
so  as  not  quite  to  reach  the  point  of  the  catheter, 
but  only  to  within  two  inches  or  a little  more  of  this 
part,  by  which  contrivance  the  point,  if  previously 
warmed,  and  wrought  in  the  hand,  has  so  much 
elasticity,  that  it  follows  the  precise  curve  of  the 
urethra,  and  yet  has  sufficient  rigidity  to  surmount 
any  slight  resistance.  If  this  too  fail,  and  especially 
if  there  be  the  slightest  reason  to  suspect,  that  the 
resistance  is  not  merely  spasmodic,  but  arises  from 
stricture  near  the  neck  of  the  bladder,  in  a young 
man,  or  swelling  of  the  prostate  in  an  old  one,  we 
may  take  a small  bougie,  turn  up  the  extremity  of 
it  with  the  finger  and  thumb,  so  as  to  make  it  in- 
cline towards  the  pubes,  and,  allowing  no  time  for 
the  wax  to  be  softened,  pass  it  quickly  down  to  the 
obstruction,  turn  it  with  a vertical  or  twisting  mo- 
tion, and  make  it  enter  the  constricted  part.  On 
withdrawing  it  in  about  ten  minutes  or  a quarter 
of  an  hour,  the  urine  generally  escapes,  or  the 
catheter  may  now  be  introduced.  ( John  Bell's 
Principles  of  Surgery,  vol.  ii.  p.  215.) 

Mr.  Hey  found,  that,  in  withdrawing  the  stilet 
of  an  elastic  gum  catheter,  the  instrument  becomes 
more  curved  3 and  he  availed  himself  of  this  in- 
formation, by  withdrawing  the  stilet,  as  he  intro- 
duced the  catheter  beyond  the  arch  of  the  pubes, 
by  which  artifice  the  point  was  raised  in  the  due 
direction.  He  says,  you  may  sometimes,  though 
not  always,  succeed  in  introducing  an  elastic  gum 
catheter,  by  using  one  which  has  acquired  a con- 
siderable degree  of  curvature  and  firmness,  by 
having  had  a curved  stilet  kept  in  it  a long  while. 
Introduce  this  without  the  stilet,  with  its  concavity 
towards  the  abdomen,  taking  care  not  to  push  on 
the  point  of  the  instrument,  after  it  has  reached  the 
symphisis  pubis,  until  its  handle  is  depressed  into 
a horizontal  position. 

Sir  Benjamin  Brodie,  in  speaking  of  retention 
of  urine  from  diseased  prostate  gland,  advises  sur- 
geons to  provide  themselves  with  a sufficient  num- 
ber of  gum  catheters,  “mounted  not  on  small 
flexible  straight  wires,  but  on  strong  iron  stilets 
having  the  curve  of  a silver  catheter.  The  stilets" 
which  belong  to  the  larger  gum  catheters,  should" 
have  flattened  iron  handles,  resembling  that  of  a 
common  sound.  Like  Mr.  Hey,  he  approves  of 
keeping  catheters,  thus  prepared,  for  a considerable 
time  before  they  are  wanted  for  use  ; they  will 
then  become  fixed  in  the  proper  curvature.  With 
the  stilet,  such  a catheter  is  as  inflexible  as  if  it 
were  made  of  silver  ; without  it,  it  is  capable  of 
retaining  its  shape  to  a certain  extent,  yet  it  is  flex- 
ible. Sir  B.  Brodie  always  first  tries  to  pass  such 
an  instrument.  In  difficult  cases,  he  admits,  that 
the  gum  catheter  without  the  stilet  will  not  succeed. 
He  concurs  with  all  experienced  surgeons,  that,  in 
chronic  enlargement  of  the  prostate  gland,  a ca- 
theter, large  enough  to  fill  the  urethra,  without 
stretching  it,  is  more  easy  of  introduction  than  a 
small  one  ; and  that  the  stilet  ought  to  be  con- 
siderably curved.  (On  Dis.  of  the  Urinary  Organs, 
p.  144.  ed.  2.)  Speaking  of  catheters,  another" 
excellent  modern  practitioner  remarks,  “ Elies 
penetrent  d’autant  mieux,  toute  proportion  gardee, 
que  leur  volume  estplus  considerable.”  (Velpeau, 
Nouv.  Klein,  de  Med.  Oper.  t.  iii.  p.  912.) 

When  it  is  necessary  to  draw  off  the  urine 
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frequently,  and  the  surgeon  cannot  attend  often 
enough  for  this  purpose,  a catheter  roust  be  left  in 
the  urethra,  till  an  attendant,  or  the  patient  him- 
self, has  learnt  the  mode  of  introducing  the  instru- 
ment. 

Mr.  Hey  imputes  the  formation  of  a false  pas- 
sage, or  the  rupture  of  the  membranous  part  of 
the  urethra,  generally  to  the  method  of  pushing 
forwards  the  catheter,  before  its  handle  has  been 
depressed.  In  this  manner,  the  course  of  the  in- 
strument crosses  that  of  the  urethra,  and  the  point 
of  the  catheter,  pressing  against  the  posterior  side 
of  the  membranous  part  of  the  urethra,  is  easily 
forced  through  the  coats  of  that  canal.  The  want 
of  due  curvature  in  the  catheter,  and  of  sufficient 
bluntness  in  its  point,  greatly  contributes  to  facili- 
tate the  injury.  When  it  has  once  happened,  the 
point  of  the  instrument  passes  more  readily  into 
the  wound,  than  along  the  urethra  against  the 
symphysis  pubis ; and  a great  deal  of  skill  is 
requisite  to  prevent  this  disadvantageous  occur- 
rence from  repeatedly  taking  place,  and  render- 
ing the  case  more  and  more  serious. 

Mr  Hey  surmounted  a difficulty  of  this  kind, 
by  bending  upwards  the  point  of  a silver  catheter, 
so  as  to  keep  it  more  closely  in  contact  with  the 
anterior  part  of  the  urethra,  and  thereby  pass  over 
the  wound  made  in  the  posterior  side  of  the  canal. 
In  the  instance  alluded  to,  as  it  was  necessary  to 
leave  an  elastic  gum  catheter  in  the  urethra,  Mr. 
Hey  procured  some  brass  wire  of  a proper  thick- 
ness, with  which  he  made  a stilet ; and,  having 
given  it  the  same  curvature  as  that  of  the  silver 
catheter,  he  introduced  it  about  four  hours  after 
the  preceding  operation,  and  fixed  it  by  tying  it  to  a 
bag-truss.  Mr.  Hey  sometimes  succeeded  by  partly 
withdrawing  the  stilet,  at  the  moment  when  he 
wished  to  increase  the  curvature  of  the  catheter. 

In  an  instance  in  which  the  urethra  had  suffered 
a violent  contusion,  Mr.  Hey  drew  off  the  urine 
with  a silver  catheter  of  unusual  thickness,  after 
he  had  failed  with  instruments  of  a smaller  bore. 
He  suspected  that  the  urethra  was  ruptured,  and 
was  obliged  to  raise  the  point  of  the  catheter  by  a 
finger  introduced  into  the  rectum,  and  to  use  bleed- 
ing, purgatives,  the  warm  bath,  and  opium,  before 
it  could  be  made  to  pass.  The  gum  catheter  was 
afterwards  employed.  It  is  an  unsettled  point,  whe- 
ther it  is  best  to  leave  tire  catheter  in  the  urethra, 
until  the  power  of  expelling  the  urine  has  been 
regained,  or  to  draw  off  the  urine  twice  a day,  and 
withdraw  the  catheter  after  each  operation.  Mr. 
Hey  thinks,  that  no  general  rule  can  be  laid  down  ; 
some  patients  cannot  bear  the  catheter  to  remain 
introduced  others  seem  to  suffer  no  inconvenience 
from  it.  On  the  whole,  however,  he  commonly 
prefers  removing  the  catheter.  In  this  manner,  he 
is  of  opinion,  that  the  power  of  expelling  the  urine 
again  is  soonest  acquired. 

The  preceding  question  is  often  determined  by 
the  nature  of  the  disease  and,  as  Mr.  Hunter  ob- 
serves, in  cases  of  debility  of  the  bladder,  and 
where  a catheter  passes  with  difficulty,  or  with 
great  uncertainty,  as  well  as  in  other  instances,  in 
which  it  must  be  used  frequently,  and  for  a length 
ot  time,  it  will  be  necessary  to  keep  it  introduced, 
so  as  to  allow  the  water  to  pass  freely  through  it. 
(On  the  Ven.  Dis.  edit.  2.  p.  191.) 

In  the  majority  of  retentions  of  urine  from  diseased 
prostate  gland,  Sir  Benjamin  Brodie  deems  it  pru- 
dent to  allow  the  catheter  to  remain.  “ If  you 


remove  it,  so  abundant  is  the  flow  cf  urine,  which 
immediately  takes  place  from  the  kidneys,  that 
you  will  find  the  bladder  loaded,  and  requiring 
the  reintroduction  of  the  catheter,  within  five  or 
six,  perhaps  even  within  three  or  four  hours.  It 
will  be  necessary  to  use  the  catheter  again,  after 
another  short  interval ; and  it  will  often  happen, 
when  there  has  been  no  difficulty  in  the  first  intro- 
duction of  it,  that  there  is  considerable  difficulty 
afterwards.”  (Brodie,  on  Dis.  of  the  Urin.  Organs, 
p.  148.  ed.  2.) 

In  France,  a conical  silver  catheter  (sonde  coni- 
que ) has  sometimes  been  employed  in  difficult 
cases  by  Boyer,  Roux,  &c.  This  instrument  has 
a very  slight  curvature,  and  an  extremity  almost 
pointed.  By  force,  regularly  applied,  it  is  intro- 
duced into  the  bladder  in  spite  of  all  opposition. 
Care  is  taken  to  keep  it  in  the  centre  of  the  pas- 
sage, and  the  direction  of  its  point  is  judged  of  by 
the  position  of  the  lateral  rings.  The  rule  men- 
tioned by  Roux,  for  commencing  the  great  depres- 
sion of  the  outer  extremity  of  the  instrument,  is 
when,,  by  the  finger  in  the  rectum,  the  point  can 
be  felt  to  have  reached  the  apex  of  the  prostate. 
(See  Sketches  of  the  Medical  Schools  of  Paris,  by 
J.  G.  Crosse,  p.  112.)  In  bad  cases,  the  conical 
catheter  is  usually  allowed  to  remain  introduced 
three  or  four  days ; and  on  being  withdrawn,  a 
small  gum  catheter  generally  admits  of  being 
used.  , 

The  forcible  manner  in  which  the  conical  silver 
catheter  has  been  employed,  must  often  do  great 
and  dangerous  mischief.  Thus,  in  two  examples, 
which  were  witnessed  and  examined  by  M.  Roux 
himself  after  the  decease  of  the  patients,,  a false 
passage  had  been  made,  no  gum  catheter  could  be 
passed,  the  urine  was  effused  in  the  cellular  mem- 
brane, and  the  parts  were  gangrenous.  (See  p. 
116  of  the  above  work.)  According  to  Mr.  Crosse, 
the  French  surgeons  employ  the  conical  silver 
catheter  with  too  little  discrimination,  and  “ in 
their  practice  they  seem  to  make  no  nice  distinc- 
tions between  impediments  to  the  flow  of  urine 
from  spasm,  irritable  and  inflamed  state  of  the 
canal,  disease  of  the  prostate  gland,  and  cartila- 
ginous stricture  of  long  duration.  If  the  conical  ca- 
theter be  admissible  at  all,  it  is  in  the  last  of  these 
cases,  particularly  when  combined  with  fistula  in 
perinaeo  ; and  here  all  surgeons,  who  are  familiar 
with  the  treatment  of  diseases  of  the  urethra,  oc- 
casionally use  means,  which  approach  very  closely 
to  the  forcing  method  of  the  French.  I have 
heard  of  instances,  in  which  John  Hunter  em- 
ployed great  force  with  the  silver  catheter,  and 
overcame  the  obstruction.  I have  seen  Mr.  Pear- 
son (who  generally  treats  strictures  as  mildly,,  and, 
I need  hardly  say,  as  successfully,  as  any  man) 
take  a steel  sound,  and  pass  it  gradually  and 
forcibly  on  into  the  bladder,  at  the  same  time 
feeling  his  way,  as  it  were,  by  keeping  one  finger 
in  the  rectum  : the  relief  of  the  patient,  and  the 
ultimate  cure  of  the  disease,  were  the  results  of 
this  practice.”  (P.  118.)  The  conical  silver 
catheter  has  been  used  by  Sir  A.  Cooper.  With- 
out altogether  condemning  the  occasional  employ- 
ment of  this  instrument,  I perfectly  coincide  with 
Mr.  Crosse,  that  it  is  one,  with  which  young  men, 
of  little  caution  and  no  experience,  may  do  more 
harm  in  the  first  few  cases  they  meet  with,  than 
the  rest  of  their  life  will  afford  them  opportunities 
of  doing  good. 
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Mr.  Hunter  refers  to  instances,  in  which  the 
common  catheter  had  been  pushed  through  the 
projecting  part  of  the  prostate  gland  into  the  blad- 
der, and  the  water  then  drawn  off ; but,  “ in  one 
patient,  the  blood  from  the  wound  passed  into  the 
bladder,  and  increased  the  quantity  of  matter  in  it. 
The  use  of  the  catheter  was  attempted  a second 
time  ; but,  not  succeeding,  I was  sent  for.  I passed 
the  catheter  till  it  came  to  the  stop,  and  then,  sus- 
pecting that  this  part  of  the  prostate  projected 
forwards,  I introduced  my  finger  into  the  anus, 
and  found  that  gland  very  much  enlarged.  By 
depressing'  the  handle  of  the  catheter,  which  of 
course  raised  the  point,  it  passed  over  the  projec- 
tion ; but  unfortunately  the  blood  had  coagulated  in 
the  bladder,  which  filled  up  the  holes  in  the  cathe- 
ter, so  that,I  was  obliged  to  withdraw  it,  and  clear 
it  repeatedly.  This  I practised  several  daj’s  ; but, 
suspecting  that  the  coagulum  must  in  the  end  kill, 
I proposed  cutting  him  (the  patient)  for  the  stone ; 
but  he  died  before  it  could  be  conveniently  done, 
and  the  dissection,  after  death,  explained  the  case,” 
&c.  (On  the  Ven.  Dis.  ed.  2.  p.  172.) 

To  a surgeon  duly  acquainted  with  anatomy, 
the  introduction  of  the  female  catheter  is  exceed- 
ingly simple.  From  motives  of  delicacy,  the  in- 
strument should  be  passed  without  any  exposure. 
The  surgeon  should  hold  the  catheter  in  his  right 
hand,  while  he  introduces  the  forefinger  of  his  left 
hand  between  the  nymph®,  so  as  to  feel  upon  the 
upper  surface  of  the  passage  the  little  papilla, 
which  surrounds,  and  denotes  to  the  touch,  the 
precise  situation  of  the  orifice  of  the  meatus  uri- 
narius.  Holding  the  concavity  of  the  catheter 
forward,  the  surgeon,  guided  by  the  forefinger  of 
his  left  hand,  is  then  to  introduce  the  instrument 
upward  into  the  bladder.  A female  catheter 
should  always  be  furnished  with  some  contrivance 
to  prevent  its  slipping  completely  into  the  bladder; 
the  following  case,  mentioned  in  a respectable 
periodical  work,  fully  proves  the  truth  of  this  re- 
mark : — - 

Some  years  ago,  a surgeon,  practising  in  the 
country,  was  required  to  introduce  the  catheter 
for  a lady  labouring  under  retention  of  urine. 
During  the  operation  he  was  observed  to  exhibit 
signs  of  confusion,  and  to  quit  his  patient  in' con- 
siderable embarrassment.  The  same  day  he  ab- 
ruptly left  his  home,  and  was  never  seen  afterwards. 
The  lady  passed  several  years  of  dreadful  suffering, 
attributed,  by  herself  and  the  professional  gentle- 
man on  whom  the  treatment  of  the  case  devolved, 
to  aggravation  of  the  original  complaint.  At  length 
an  abscess  presented  itself  in  the  sacral  region,  and 
the  surgeon  punctured  it,  when  his  instrument 
came  in  contact  with  some  unusually  hard  sub- 
stance imbedded  in  the  centre  of  the  abscess. 
With  a pair  of  forceps,  he  now  extracted,  to  his 
utter  astonishment,  a blackened  female  catheter. 
From  this  period,  the  lady’s  sufferings  all  ter- 
minated. A similar  accident  nearly  happened  in 
the  practice  of  another  gentleman.  (See  Prostate 
Gland;  Urethra  ; and  Urine,  Retention  of,) 

Medico-Chir.  Journ.  vol.  v.  p.  75.  Lond.  1818.  J. 
Hunter , on  the  Venereal  Disease,  ed.  2.  in  various 
places.  Iley's  Practical  Obs.  in  Surgery,  ed.  3.  John 
Hell's  Principles  *vol.  ii.  Sketches  of  the  Medical  Schools 
of  Paris,  by  J.  G.  Crosse,  p.  111.  &c.  Jos.  M‘ Sweeny, 
Obs.  on  the  Catheter,  Edin.  Med.  and  Surg.  Journ. 
No.  58.  p.  52.  Richter's  ."Anfangsgr.  der  Wundarzney- 
kunst.  ballemand,  Perforation  de  la  Vessie  par  les 
Sondes  fixes,  Revue  Med.  Nov.  1822.  Langcnhede,  Bibl. 
fiir  die  Chir.  b.  i.  p.  175.  12mo.  Gott.  1806.  Desault, 
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CEuvres  Chir.  t.  iii.  Amussat,  Archives  Gen.  de  Mdd. 
t.  iv.  Berton,  Op.  cit.  Mai.  1826.  Alf.  A.  L.  M.  Velpeau, 
Nouv.  EMm.  de  Med.  Oper.  t.iii.  p.  905.  8v©„  Paris, 
1832.  Quain's  Elem.  of  Anatomy,  p.  454.  8vo.  Lond. 
1834.  Sir  Benjamin  Brodie , on  Dis.  of  the  Urinary  < 
gans,  ed.  2.  8vo.  Lond.  1835.  J.  F.  Malgaigne,  Manuel 
detMed.  Oper.  p.654.  12mo.  Paris.  1834. 

CATLING,  often  spelt,  in  surgical  books, 
catlin,  is  a long,  narrow,  double-edged,  sharp- 
pointed,  straight  knife,  which  is  chiefly  used  in 
amputations  of  the  leg  and  forearm,  for  dividing 
the  interosseous  ligaments  and  the  muscles,  &c« 
situated  between  the  two  bones, 

CAUSTICS,  (from  na.ioo,ioburn.)  Medicines, 
which  destroy  parts  by  burning,  or  chemically 
decomposing  them.  The  potassa  fusa,  the  potassa 
cum  calce,  the  antimonium  muriatum,  the  argenti 
nitras,  the  hydrargyri  nitrico-oxydum,  the  acidum 
sulphuricum,  and  the  cupri  sulphas,  are  caustics 
in  frequent  use. 

CAUTERY,  (from  naioo,  to  burn.')  Cauteries 
are  of  two  kinds,  viz.  actual  and  potential.  By 
the  first  term  is  implied  a heated  iron  ; by  the 
second,  any  caustic  application.  The  high  opinion, 
which  the  ancients  entertained  of  the  efficacy  of 
the  actual  cautery  may  be  well  conceived  from 
the  following  passage  “ Q uoscumque  morbos 
medicamenta  non  sanant,  ferrum  sanat ; quos 
ferrum  non  sanat,  ignis  sanat ; quos  vero  ignis 
non  sanat,  insanabiles  existimare  oportet.”  ( Hipp. 
sect.  8.  aph.  6.)  The  actual  cautery  has  been 
employed  for  the  stoppage  of  bleeding,  where  the 
vessels  could  neither  be  tied,  nor  compressed.  It 
has  been  also  employed  for  the  destruction  of  car- 
cinomatous tumours  and  ulcers,  fistulas,  polypi, 
and  a variety  of  fungous  diseases.  Whoever  looks 
over  the  writings  of  Hippocrates,  will  discover, 
that  the  actual  cautery  was  a principal  means  of 
relief  in  several  chronic  affections,  as  dropsies, 
diseased  joints,  &c. 

In  modern  times,  the  actual  cautery  has  been 
more  and  more  relinquished,  in  proportion  as  sur- 
gery has  attained  a higher  state  of  improvement. 
On  the  Continent,  however,  it  still  retains  advo- 
cates. In  France,  most  of  the  professors  recom- 
mend and  employ  it  in  particular  cases.  Hospital 
gangrene,  a peculiar  disorder,  much  more  fre- 
quently seen  in  foreign  and  in  military  hospitals, 
than  in  the  charitable  institutions  for  the  reception 
of  the  sick  poor  in  England,  is  little  affected  by 
any  internal  remedies.  “ Vegetable  and  diluted 
mineral  acids  are  the  local  means  employed  with 
effect  in  mild  cases.  I have  (says  Mr.  Crosse) 
already  alluded  to  a case  of  Pelletan’s,  where 
carbon  was  applied,  and  the  progress  of  the  disease 
impeded.  Rut,  the  actual  cautery  is  the  only 
means,  that  has  been  found  effectual,  in  stopping 
the  fatal  progress  of  bad  cases  of  hospital  ulcer, 
and  the  iron  is  applied  red  hot,  so  as  to  produce 
an  eschar  on  every  point  of  the  surface  of  the 
sore.”  (See  Sketches  of  the  Medical  Schools  of 
Paris,  p.  84.  and  the  article  Hospital  Gangrene.) 

Desault  often  employed  the  actual  cautery  to 
destroy  fungous  tumours  of  the  antrum.  (See 
Antrum.)  The  same  practice  was  followed  by 
Pelletan  and  other  surgeons  in  France.  Mr. 
Crosse  saw  it  adopted  in  one  such  case  with  good 
effect.  (P.  86.)  Part  of  the  fungous  was  cut  away, 
and  the  deeper  portion,  out  of  the  reach  of  the 
knife,  cauterised.  This  practice  is  now  generally 
renounced,  and  the  removal  of  the  whole  of  the 
bone,  or  bones,  from  which  the  tumour  arises, 
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completed  in  the  manner  elsewhere  described. 
(See  Bones,  Excision  of;  also  Antrum.) 

CEPHALOMA.  See  Cancer  and  Fungus 

HiEMATODES. 

CERATOTOME.  (from  xipa?,  a horn,  and 
re [Ava,  to  cut.)  The  name  given  by  Wenzel  to 
the  knife,  with  which  he  divided  the  cornea. 

CERATUM  CALAMI N3E.  (L.)  A good 
simple  dressing. 

CERATUM  CANTHARIDIS, (L.) formerly 
used  as  a dressing  for  blisters,  when  it  was  wished 
to  keep  up  a discharge  from  them.  On  account 
of  the  tendency  of  cantharides  to  bring  on  stran- 
gury by  being  absorbed,  the  ceratum  sabinae  is 
now  generally  preferred  to  the  cerate  of  can- 
tharides. 

CERATUM  CETACEI.  (L.)  The  sperma- 
ceti cerate.  A mild,  unirritating  salve,  for  common 
purposes. 

CERATUM  CONII.  R.  Unguenti  Conii  lbj. 
( See  Unguentum.)  Cetacei  ^ ij.  Cera  Alba, 
r iij.  M.  One  of  the  formulae  at  St.  Bartholomew’s 
Hospital,  occasionally  applied  to  cancerous,  scro- 
fulous, and  phagedaenic  sores. 

CERATUM  HYDRARGYRI  SUBMU- 
RIATIS.  R.  Hydrarg.  Submuricitis,  3h  Cerati 
Lapid.  Calamin . 3 ss.  M.  Some  practitioners  are 
partial  to  this  as  a dressing  for  chancres. 

CERATUM  PLUMBI  ACETATIS.  (L.) 
A mild,  astringent,  unirritating  salve. 

CERATUM  PLUMBI  COMPOSITUM. 
(L.)  An  excellent,  gently  astringent  salve,  for 
common  purposes. 

CERATUM  SABINTE.  R.  Sabina  folio- 
rum,  recentium  contusorum , lbj.  Cerajlava,  lbss. 
Adipis  praparuta,  lbij.  Mix  the  savin  with  the 
melted  wax  and  hog’s  lard,  and  strain  the  com- 
position. 

The  common  application  for  keeping  open  blis- 
ters, on  the  plan  recommended  by  Mr.  Crowther. 
(See  Blisters.) 

CERATUM  SAPONIS.  R.  Plumbi  oxydi 
semivitrei,  lib.  j.  Aceti  cong.  j.  Saponis  unc.  viij. 
Olei  oliva,  Ceraflava,  sing.  lib.  j. 

The  soap  cerate  of  St.  Bartholomew’s  Hospital. 
The  three  first  ingredients  are  to  be  mixed  toge- 
ther and  boiled  gently  till  all  the  moisture  is  eva- 
porated; after  which,  the  wax  and  oil,  previously 
melted  together,  must  be  added.  The  whole  com- 
position, from  first  to  last,  must  be  incessantly 
stirred,  without  which  the  whole  will  be  spoiled. 
This  formula  was  introduced  by  Pott,  as  a conve- 
nient application  to  simple  fractures. 

In  applying  this  cerate,  spread  on  linen,  to 
fractures  of  the  leg  or  arm,  one  caution  is 
necessary,  namely,  that  it  be  in  two  distinct 
pieces ; for  if,  in  one  piece,  the  limb  be  encircled 
by  it,  and  the  ends  overlap  each  other,  it  will 
form  a partial  constriction  of  the  fractured  part, 
in  consequence  of  the  subsequent  tumefaction. 
( Pharm . Chirurg.) 

In  the  North  London  Hospital,  this  plaster  is 
not  employed,  nor  indeed  is  it  truly  of  any  essen- 
tial use. 

CERU'MEN  AURIS.  A degree  of  deafness 
is  frequently  produced  by  the  lodgment  of  hard 
dry  pellets  of  this  substance  in  the  meatus  audi- 
torius.  The  best  plan,  in  such  cases,  is  to  syringe 
the  ear  with  warm  water,  which  should  be  injected 
with  moderate  force. 

In  some  instances,  deafness  depends  on  a de- 
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fective  secretion  of  the  cerumen,  and  a consequent 
dryness  of  the  meatus.  Here,  a drop  or  two  of 
sweet  oil  may  now  and  then  be  introduced  into 
the  ear,  and  fomentations  applied. 

CHALAZIUM.  (from  a hailstone .) 

When  the  hordeolum  or  stye  does  not  suppurate, 
but  changes  into  a hard  little  tumour,  it  receives 
this  appellation.  (See  Hordeolum.) 

CHAMOMILE.  The  flowers  are  used,  in 
surgery,  for  making  a fomenting  decoction. 

CHANCRE,  (from  xapkiVo?,  cancer  venereus.) 
A sore,  arising  from  the  direct  application  of  the 
venereal  poison  to  any  part  of  the  body.  Of 
course  it  almost  always  occurs  on  the  genitals. 
Such  venereal  sores,  as  Break  out  from  a general 
contamination  of  the  system,  in  consequence  of 
absorption,  never  have  the  term  chancre  applied 
to  them.  (See  Venereal  Disease.) 

CHARPIE  is  a name,  given  by  the  French  to 
a collection  of  filaments,  separated  from  pieces  of 
old  linen  rag,  four  or  five  indies  square,  and  of 
loose  texture.  It  is  preferred  to  lint,,  as  absorbing 
much  better.  It  is  of  two  kinds,  the  chavpie  brute , 
and  the  charpie  rupee.  The  brute  is  either  fine 
or  coarse ; the  first  being  placed  in  immediate 
contact  with  the  wound,  or  ulcer,  on  account  of 
its  softness,  and  absorbent  qualities ; the  second 
is  employed,  as  an  upper  stratum,  for  purposes 
of  economy.  The  rdpee,  which  is  made  by 
scraping  fine  linen  rag,  or  long  charpie  with  the 
back  of  a knife,  is  more  irritating  than  charpie 
brute,  and  imbibes  the  discharge,  with  greater 
promptitude.  (See  Cutler’s  Guide  in  Dressing, 
and  the  Methodic  Application  of  Bandages.  12mo. 
Lond.  1834.) 

CHEMOSIS,  (from  yulm,  to  gape.)  When 
inflammation  of  the  eye  is  violent,  it  frequently 
happens,  that  lymph,  or  blood,  is  effused  in  the 
tissue  membrane,  which  connects  the  conjunctiva 
with  the  anterior  hemisphere  of  the  eye.  Hence, 
the  latter  membrane  is  gradually  elevated  upon  the 
eyeball,  and  projects  towards  the  eyelids,  so  as  to 
conceal  within  it  the  cornea,  which  appears  as  if  it 
were  depressed. 

Acute  ophthalmy,  with  chemosis,  demands 
rigorous  antiphlogistic  treatment.  Both  general 
and  topical  bleeding  should  be  speedily  and  copi- 
ously put  in  practice,  with  due  regard,  however, 
to  the  age  and  strength  of  the  patient.  When  che- 
mosis is  considerable,  Scarpa  approves  of  making 
an  incision  in  the  conjunctiva,  near  its  junction 
with  the  cornea,  for  the  discharge  of  the  lymph  or 
blood  lodged  under  the  distended  membrane.  In 
adults,  the  free  exhibition  of  calomel  is  also  mostly 
proper.  (See  Ophthalmy.) 

CHEV ASTER,  or  Cheva'stke.  A double- 
headed roller,  the  middle  of  which  was  applied  to 
the  chin  ; the  bandage  then  crossed  at  the  top  of 
the  head,  and  passed  on  each  side  to  the  nape  of 
the  neck,  where  it  crossed  again.  It  was  next 
carried  up  to  the  top  of  the  head,  and  so  on,  till 
all  the  roller  was  exhausted. 

CHIA'STRE.  A bandage  for  stopping  he- 
morrhage from  the  temporal  artery.  It  is  double- 
headed, about  an  inch  and  a half  wide,  and  four 
ells  long.  Its  middle  is  applied  to  the  opposite 
side  ofjthe  head : the  bandage  is  carried  round  to 
the  bleeding  temple,  and  there  made  to  cross  over 
a compress  on  the  wound.  The  roller  is  then 
continued  over  the  coronal  suture,  and  under  the 
chin,  care  being  taken  to  make  the  bandage  cross 
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upon  the  compress.  In  this  way,  the  rest  of  it  is 
applied  round  the  head. 

CHILBLAINS  are  the  effect  of  inflammation, 
arising  from  cold.  A chilblain,  in  its  mildest 
form,  is  attended  with  a moderate  redness  of  the 
skin,  a sensation  of  heat  and  itching,  and  more 
or  less  swelling,  which  symptoms,  after  a time, 
spontaneously  disappear.  The  intolerable  itching 
and  sense  of  tingling,  accompanying  the  inflam- 
mation of  the  milder  description  of  chilblains,  are 
observed  to  be  seriously  aggravated  by  exposure 
to  heat.  In  a more  violent  degree,  the  swelling 
is  larger,  redder,  and  sometimes  of  a dark  blue 
colour;  and  the  heat,  itching,  and  pain,  are  so 
excessive,  that  the  patient  cannot  use  the  part. 
In  the  third  degree,  small  vesicles  arise  upon  the 
tumour,  which  burst  and  leave  excoriations.  These 
often  change  into  ill-conditioned  sores,  which 
sometimes  penetrate  even  as  deeply  as  the  bone, 
discharge  a thin  ichorous  matter,  and  generally 
prove  very  obstinate.  As  Dr.  John  Thomson  has 
remarked,  “ when  the  serum  contained  in  the  vesi- 
cations  is  let  out  by  a small  opening,  a portion  of 
new  cuticle  is  usually  formed  to  supply  the  place 
of  that  which  has  been  separated  ; but,  when  the 
inflammation  is  severe,  and  the  affection  neglected, 
or  improperly  treated,  the  parts,  which  are  the 
seat  of  vesication,  are  liable  to  pass  into  the  state 
of  vitiated  ulcers.  In  this  state,  they  yield  a thin, 
ichorous,  or  sanious  discharge,  and  are  in  general 
brought,  only  after  a long  time,  and  with  much 
difficulty,  to  a healthy  suppuration.  In  neglected 
cases,  these  ulcers  not  unfrequently  become  co- 
vered with  foul  sloughs.  Ulceration  often  super- 
venes, and  the  soft  parts,  covering  the  bones,  are 
destroyed.”  (On  Inflammation,  p.  638.)  The 
worst  stage  of  chilblains  is  attended  with  slough- 
ing- 

Chilblains  are  particularly  apt  to  occur  in  per- 
sons, who  are  in  the  habit  of  going  immediately 
to  the  fire,  when  they  come  home  in  winter  with 
their  fingers  and  toes  very  cold  ; they  are  also 
frequent  in  persons,  who  often  go  suddenly  into 
the  cold,  while  very  warm.  Hence,  the  disease 
most  commonly  affects  parts  of  the  body,  which 
are  peculiarly  exposed  to  these  sudden  transitions ; 
for  instance,  the  nose,  ears,  lips,  toes,  heels?  and 
fingers.  Iliehter  remarks,  that  they  are  still  more 
frequently  occasioned,  when  the  part  suddenly 
exposed  to  cold,  is  in  a moist  perspiring  state,  as 
well  as  warm.  Young  subjects  are  much  more 
liable  to  this  troublesome  complaint  than  adults  ; 
and  females,  brought  up  in  a delicate  manner,  are 
generally  more  afflicted  than  the  other  sex. 

The  most  likely  plan  of  preventing  chilblains  is 
to  accustom  the  skin  to  moderate  friction  ; to  avoid 
hot  rooms  and  making  the  parts  too  warm  ; to 
adapt  the  quantity  and  kind  of  clothing  to  the  state 
of  the  constitution,  so  as  to  avoid  extremes,  both 
in  summer  and  winter  ; to  wash  the  parts  frequently 
with  cold  water ; to  take  regular  exercise  in  the  open 
air  in  all  kinds  of  weather  ; and  to  take  particular 
care  not  to  go  suddenly  into  a warm  room,  or  very 
near  the  fire,  out  of  the  cold  air. 

Although  chilblains  of  the  milder  kinds  are  only 
local  inflammations,  yet  they  have  some  peculiarity 
in  them  ; for  they  are  not  most  benefited  by  the 
same  antiphlogistic  applications,  which  are  most 
effectual  in  the  relief  of  inflammation  in  general. 

One  of  the  best  modes  of  curing  chilblains  of 
the  milder  kind  is  to  rub  them  with  snow,  or  ice- 
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cold  water,  or  to  bathe  them  in  the  latter,  several 
times  a day,  keeping  them  immersed  each  time,  till 
the  pain  and  itching  abate.  After  the  parts  have 
been  rubbed  or  bathed  in  this  way,  they  should  be 
well  dried  with  a towel,  and  covered  with  flannel 
or  leather  socks. 

This  plan  is  perhaps  as  good  a one  as  any  ; but 
it  is  not  that  which  is  always  congenial  to  the 
feelings  and  caprice  of  patients ; and  with  the  con- 
stitutions of  some  it  may  even  disagree.  In  such 
cases,  the  parts  affected  may  be  rubbed  with  spirit 
of  wine,  linimentum  saponis,  a mixture  of  tinc- 
ture of  opium  and  hartshorn,  tinctura  myrrhae,  or 
a strong  solution  of  alum,  or  vinegar.  A mixture 
of  oleum  terebinthinas  and  balsamum  copaivae, 
in  equal  parts,  is  a celebrated  application.  A 
mixture  of  two  parts  of  camphorated  spirit  of  wine, 
and  one  of  the  liquor  plumbi  subacetatis  has  also 
been  praised.  Mr.  Wardrop  speaks  highly  of  one 
part  of  the  tincture  of  cantharides,  with  six  of 
the  soap  linament.  ( Medico-Chir . Trans,  vol.  v. 
p.  142.) 

With  respect  to  vesications,  <c  their  occurrence 
is  always  hastened,  and  the  inflammation,  upon 
which  they  depend,  greatly  aggravated  by  the  ac- 
tion of  external  heat;  and,  hence,  the  propriety 
of  continuing  cold  applications  to  frost-bitten  parts, 
so  long  as  their  temperature  continues  above  the 
natural  standard,  or  the  inflammation  excited  seems 
to  retain  an  acute  character.  From  the  tendency, 
which  the  inflammation  excited,  has  to  pass  into 
gangrene,  the  more  stimulating  applications,  such 
as  spirit  of  wine,  diluted  ammonia,  or  oil  of  tur- 
pentine may  be  required  ; but  should  these  ap- 
plications prove  too  stimulating,  their  strength  may 
be  lessened  by  additions  of  greater  or  less  por- 
tions of  the  linimentum  ex  aqua  calcis.”  ( Thom- 
son on  Inflammation,  p.  648.) 

When  chilblains  suppurate  and  ulcerate,  they 
require  stimulating  dressings,  such  as  lint  dipped 
in  a mixture  of  the  liquor  plumbi  subacetatis  dilu- 
tus,  and  liquor  calcis  ; tinctura  myrrhae,  or  warm 
vinegar.  If  a salve  be  employed,  one  which  con- 
tains the  hydrargyri,  nitrico-oxydum,  or  the  un- 
guentum  zinci  with  myrrh,  camphor,  opium,  or  the 
Peruvian  balsam,  will  be  found  most  beneficial. 
I he  muriate,  or  hydrochlorate  of  lime,  in  the  form 
of  an  ointment,  has  been  found  by  Lisfranc,  to 
be  an  excellent  application  to  ulcerated  chilblains. 
( Revue  Med.  Feb.  1826.)  Ulcers  of  this  kind 
frequently  require  to  be  touched  with  the  nitrate 
of  silver,  or  dressed  with  a solution  of  it. 

Chilblains,  attended  with  sloughing,  should  be 
poulticed,  till  the  dead  parts  are  detached.  The 
sores  should  then  be  first  dressed  with  some  mildly 
stimulating  ointment,  such  as  the  unguentum  re- 
sinse  flavae,  or  unguentum  zinci.  With  the  first  of 
these,  in  a day  or  two,  a little  of  the  hydrargyri 
nitrico-oxydum  may  be  mixed ; but  the  surgeon 
should  not  venture  on  the  employment  of  very 
irritating  applications,  till  he  sees  what  the  parts 
will  bear,  and  whether  such  will  be  requisite  at 
all ; for,  were  he  too  bold,  immediately  he  leaves 
off  the  poultices,  he  might  bring  on  sloughing 
again. 

Rees's  Cyclopaedia,  art.  Chilblains.  Richter's  An- 
fangsgr.  der  Wundarzn.  b.  1.  Thomson's  Lectures  on 
Inflammation,  p.637.  &c.  Lassus.  Pathologie  Chirurg. 
t,  ii.  p.388,  &c.  Calliscn,  Systema  Chirurgiae  Hodiernal 
vol.  i.  p.304.  &c.  ed.  1798.  Pearson's  Principles  of  Sur- 
gery, p.  153.  &c.  ed.  1808.  M.  J.  Che  lias,  Handb.  der 
Chir.  b.  i.  p.  72.  Ileidelb.  1826. 
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CHIMNEY-SWEEPERS’  CANCER.  See 
Scrotum.  (See  p.357.) 

CHORDEE.  (French,  from  xopS'rj,  a chord.'} 
When  inflammation  is  not  confined  merely  to  the 
surface  of  the  urethra,  but  affects  the  corpus  spon- 
giosum, it  produces  in  it  an  extravasation  of  coagu- 
lable  lymph,  as  in  the  adhesive  inflammation, 
which,  uniting  the  cells  together,  destroys  the  power 
of  distention  of  the  corpus  spongiosum  urethrae,  and 
makes  it  unequal  in  this  respect  to  the  corpora  ca- 
vernosa penis,  and  therefore  a curvature  takes 
place  at  the  time  of  an  erection,  which  is  called  a 
chff"  lee.  The  curvature  is  generally  in  the  lower 
part  of  the  penis.  When  the  chordee  is  violent, 
the  inner  membrane  of  the  urethra  is  so  much  upon 
the  stretch,  that  it  may  be  torn,  and  a profuse 
bleeding  from  the  urethra  excited,  that  often  re- 
lieves the  patient,  and  even  sometimes  proves  a cure. 
This  is  the  inflammatory  chordee ; another  kind 
has  been  named  spasmodic. 

In  the  beginning  of  the  inflammatory  chordee, 
bleeding  from  the  arm  is  often  of  service  ; but  it 
is  more  immediately  useful  to  take  blood  from  the 
part  itself  by  leeches  ; for,  we  often  find,  that  when 
a vessel  gives  way,  and  bleeds  a good  deal,  the  pa- 
tient is  greatly  relieved.  Exposing  the  penis  to  the 
steam  of  hot  water,  frequently  affords  great  relief. 
Poultices  have  also  beneficial  effects  ; and  both 
fomentations  and  poultices  will  often  do  most  good 
when  they  contain  camphor.  Opium,  given  in- 
ternally, is  of  singular  service  ; and  if  it  be  joined 
with  camphor,  the  effect  will  be  still  greater.  Hy- 
osciamus  will  sometimes  agree  with  the  patient 
better  than  opium,  or  even  than  the  acetate,  or 
muriate  of  morphia  ; and  frequently  opium  has 
the  best  effect,  when  administered  in  the  form  of 
an  enema. 

When  the  chordee  continues  after  all  inflamma- 
tion has  terminated,  no  evacuations  are  required ; 
for  the  consequences  of  the  inflammation  will  gra- 
dually cease  on  the  absorption  of  the  extravasated 
coagulable  lymph.  Mercurial  ointment,  rubbed 
on  the  part,  will  promote  this  event.  When  the 
common  methods  of  cure  are  unavailing,  hemlock 
is  sometimes  useful.  Electricity  is  said  to  have 
been  of  service.  A chordee  is  often  longer  in 
going  off  than  any  other  consequence  of  a gonor- 
rhoea, but,  in  the  end,  it  disappears. 

For  bringing  about  the  removal  of  the  extrava- 
sated lymph,  camphorated  mercurial  ointment  is 
better  than  the  simple  unguentum  hydrargyri. 
According  to  Mr.  Hunter,  spasmodic  chordee  is  be- 
nefited by  bark.  (On  the  Venereal  Disease,  ed.  2.) 
The  recent  leaves  of  belladonna  powdered,  and 
made  into  an  ointment  with  an  equal  weight  of  lard, 
and  rubbed  over  the  penis,  are  stated  to  hinder 
priapism,  and  relieve  chordee  more  effectually, 
than  any  other  application  hitherto  proposed.  (J. 
A.  Paris,  in  Pharma  cologia,  vol.ii.  p.  110,  ed.5.) 

In  the  summer  of  1828,  I attended  with  Dr. 
Langmore,  of  King  Street,  Finsbury,  and  Mr.  Holt, 
of  Compton  Street,  Brunswick  Square,  a gentleman 
attacked  with  gonorrhoea,  whose  case  was  remark- 
able on  account  of  the  situation  and  quantity  of 
the  effused  lymph  ; for,  it  occupied  the  portion  of 
the  corpus  spongiosum  towards  the  glans,  and  pro- 
duced so  considerable  a swelling,  and  such  pressure 
on  the  corresponding  portion  of  the  urethra,  that 
the  patient  required  the  use  of  a catheter  for  nearly 
a fortnight,  as  well  as  the  most  active  antiphlo- 
gistic treatment.  The  irritability  of  the  bladder, 
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without  the  power  of  emptying  it ; the  suffering 
from  tenesmus ; and  the  high  degree  of  fever  ; 
made  this  a most  severe  case. 

CICATRIX.  A scar : the  mark  left  after  the 
healing  of  a wound,  or  ulcer.  Also,  the  new- 
formed  production,  or  the  substance  of  the 
cicatrix,  which  is  covered  with  a very  delicate 
adherent  and  smooth,  shining  cuticle,  the  ex- 
istence of  which  is  easily  demonstrated  by  means 
of  a blister,  or  maceration.  Under  this  inorganic 
stratum  is  a dense  tissue,  composed,  according  to 
Dupuytren,  of  fibrous  layers,  more  or  less  dense, 
and  crossing  one  another  in  all  directions.  Be- 
tween the  tissue  of  the  cicatrix,  as  Dupuytren  calls 
it,  and  the  cuticle,  there  is  no  trace  of  rete  muco- 
sum,  which  circumstance  seems  to  him  to  explain, 
why  a cicatrix,  presents  the  same  colour  in  the 
negro  and  the  European,  the  exceptions  being 
accounted  for  on  principles  noticed  in  the  article 
Burns  and  Cicatrisation.  The  tissue  of  a cica- 
trix contains  neither  subaceous  follicles,  nor  hair- 
bulbs  : at  all  events,  this  is  the  case,  when  the 
whole  thickness  of  the  skin  has  been  destroyed. 
The  same  tissue  is  pierced  by  a small  number  of 
exhalant,  or  absorbent  pores ; and,  instead  of 
being  connected  to  the  subjacent  parts  by  fibro- 
cellular  septa,  is  bound  down  to  them  by  a dense 
laminated  substance,  so  that  a depression  or  hollow 
is  frequently  the  result. 

The  appearance,  and  likewise  in  some  measure 
the  texture  of  a cicatrix,  were  observed  by  Du- 
puytren, to  differ  according  to  the  causes,  which 
produced  the  solution  of  continuity.  The  lapse  of 
many  years  will  not  prevent  a man  of  experience 
from  distinguishing  the  cicatrices  of  burns  from 
those  which  have  been  caused  by  sharp  instruments ; 
and  both  these  kinds  from  others  resulting  from 
ulcerated  cancer,  herpetic  diseases,  syphilitic  sores, 
or  scrofulous  abscesses.  The  importance  of  this 
kind  of  knowledge  in  medical  jurisprudence,  is 
very  properly  insisted  upon  by  Dupuytren,  some- 
times to  establish  the  identity  of  individuals,  and 
sometimes  to  define  the  nature  of  the  cause  by 
which  the  solution  of  continuity  has  been  pro- 
duced. 

The  vascularity  of  cicatrices  is  various.  In  ge- 
neral, they  are  only  furnished  with  a few  very 
minute  capillary  ramifications,  scarcely  capable  of 
being  injected.  In  the  face,  they  are  sometimes 
seen  retaining  all  their  whiteness  in  the  midst  of 
the  general  redness  of  the  countenance  occasioned 
by  heat,  blushing,  &c. ; yet  they  are  not  insensible 
to  external  impressions,  and  as  they  are  acutely 
painful,  when  inflamed,  they  must  receive  nerves, 
though  in  small  number.  How  sensitive  they  are 
with  respect  to  different  states  of  the  atmosphere, 
and  how  faithfully  the  painful  shootings  in  them, 
announce  to  many  individuals,  the  temperature  and 
moisture  of  the  air,  is  another  point  adverted  to  by 
Dupuytren,  in  proof  of  their  having  nerves.  (See 
Clinique  Chir.  t.  ii.  p.  42.) 

CICATRISATION.  The  process  by  which 
wounds  and  sores  heal.  Granulations  having  been 
formed,  the  next  object  of  nature  is  to  cover  them 
with  skin.  The  parts  which  had  receded  by  their 
natural  elasticity,  in  consequence  of  the  breach 
made  in  them,  now  begin  to  be  brought  together 
by  the  contraction  of  the  granulations.  The  con- 
traction takes  place  at  every  point,  but  principally 
from  edge  to  edge,  bringing  the  circumference 
towards  the  centre  of  the  sore,  which  thus  becomes 
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smaller  and  smaller,  even  although  little  or  no  new 
skin  may  be  formed. 

The  contracting  tendency  is  in  some  degree  pro- 
portioned to  the  general  healing  disposition  of  the 
sore,  and  looseness  of  the  parts.  When  granula- 
tions are  formed  upon  a fixed  surface,  their  con- 
traction is  mechanically  impeded  ; as,  for  instance, 
on  the  skull,  the  shin,  &c.  Hence  in  all  opera- 
tions on  such  parts,  as  much  skin  as  possible  should 
be  saved. 

For  weeks,  and,  sometimes  for  months,  after  the 
first  formation  of  a cicatrix,  its  organisation  some- 
times becomes  more  and  more  perfect.  Its  thickness 
and  strength  gradually  augment,  and  its  diameter 
lessens  by  a consecutive  contraction,  which  only 
ceases  when  the  cicatrix  has  become  pale  and  firm, 
such  as  it  is  to  remain  during  the  rest  of  life. 
This  contraction  of  a cicatrix,  exemplified  after  all 
suppurating  wounds  and  ulcers,  is  strongly  mani- 
fested after  burns,  and  has  been  taken  advantage 
of  to  remedy  the  looseness  and  redundant  length 
of  the  skin  of  certain  organs,  as  of  the  eyelids,  so 
as  to  turn  the  inverted  eyelashes  from  the  eyeball. 
(See  Dupuytren,  Clin.  Chir.  t.  ii,  p.  41.) 

The  shape  of  a sore,  as  well  as  its  situation, 
makes  also  a considerable  difference  in  its  readi- 
ness to  heal  : thus,  as  Sir  Astley  Cooper  has  re- 
marked, a sore  of  a circular  form  cceteris  paribus, 
will  be  longer  in  cicatrising,  than  another  of  much 
greater  length,  but  less  diameter. 

When  there  has  been  a loss  of  substance,  mak- 
ing a hollow  sore,  and  the  contraction  of  the  granu- 
lations has  begun,  and  made  a good  deal  of  pro- 
gress, before  they  have  had  time  to  rise  as  high  as 
the  skin,  then  the  edges  of  the  skin  are  generally 
drawn  down,  and  tucked  in  by  it 

The  contraction  of  the  granulations  continues, 
till  the  healing  is  complete  : but  it  is  greatest  at 
first.  That  there  is  a mechanical  resistance  to  such 
contraction,  is  proved  by  the  assistance,  which 
may  be  given  to  the  process  by  the  application  of 
a bandage. 

Besides  the  contractile  power  of  the  granulations, 
there  is  a similar  power  in  the  surrounding  edge 
of  the  cicatrising  skin,  which  assists  the  contrac- 
tion of  the  granulations,  and  is  generally  more 
considerable  than  that  of  the  granulations  them- 
selves, drawing  the  mouth  of  the  wound  together 
like  a purse.  The  contractile  power  of  the  skin  is 
confined  principally  to  the  very  edge,  where  it  is 
cicatrising,  and,  as  Hunter  believed,  to  those  granu- 
lations, which  have  already  cicatrised  ; for,  the  na- 
tural or  original  skin,  surrounding  this  edge,  does 
not  contract,  or  at  least  not  nearly  so  much,  as 
appears  by  its  having  been  thrown  into  folds  and 
plaits,  while  the  new  skin  is  smooth  and  shining. 

The  uses  of  the  contraction  of  granulations  are 
various.  It  facilitates  the  healing  of  a sore,  as 
there  are  two  operations  going  on  at  the  same  time, 
viz.  contraction  and  skinning. 

It  avoids  the  formation  of  much  new  skin,  the 
advantage  of  which  is  evident;  for  it  is  with  the 
skin  as  with  all  other  parts  of  the  body,  viz.  that 
such  as  are  originally  formed  are  much  fitter  for 
the  purposes  of  life,  and  less  liable  to  ulceration, 
than  those  which  are  newly  formed. 

Like  all  abnormal  organic  substances  (says  Du- 
puytren) cicatrices  are  readily  irritated,  and  they 
are  destroyed  by  inflammation  with  prodigious  ra- 
pidity. In  most  cases,  a few  days,  or  even  a few 
hours  will  annihilate  the  reparative  work  of  several 
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months,  and  make  the  solution  of  continuity  as 
extensive  as  at  first.  Frequently  however,  such 
destruction  does  not  extend  through  the  whole 
thickness  of  the  cicatrix.  It  also  merits  attention, 
that  a cicatrix  is  not  invaded  by  exanthematous 
diseases,  such  as  small-pox,  measles,  and  scarlatina, 
but  continues  pale  in  the  middle  of  the  phlogosis 
of  the  surrounding  parts.  (See  Dupuytren , Clin . 
Chir.  t.  ii.  p.  47.)  On  the  other  hand,  we 
know  from  the  details  of  Lord  Anson’s  voyage, 
the  propensity  of  scurvy  to  attack  and  re-open 
them. 

When  the  whole  surface  of  a sore  has  skinned 
over,  the  substance,  the  remains  of  the  granulations 
on  which  the  new  skin  is  formed,  still  continues  to 
contract,  till  hardly  any  thing  more  is  left  than 
what  the  new  skin  stands  upon.  This  is  a very 
small  part,  in  comparison  with  the  first-formed 
granulations,  and  it  in  time  loses  most  of  its  ap- 
parent vessels,  becoming  white  and  ligamentous. 
All  newly  healed  sores  are  at  first  redder  than  the 
common  skin,  but  in  time  they  become  much 
whiter. 

As  the  granulations  contract,  the  surrounding 
old  skin  is  stretched  to  cover  the  part,  which  is 
deprived  of  skin. 

When  a sore  begins  to  heal,  the  surrounding  old 
skin,  close  to  the  granulations,  becomes  smooth, 
and  rounded  with  a whitish  cast,  as  if  covered  with 
something  white.  This,  Mr.  Hunter  supposed  to 
be  a beginning  cuticle,  and  it  is  as  early  and  sure 
a symptom  of  healing  as  any.  While  the  sore 
retains  its  red  edge  all  round,  for  perhaps  a quar- 
ter, or  half  an  inch  in  breadth,  we  may  be  certain, 
that  it  is  not  in  a healing  state. 

Skin  is  a very  different  substance,  with  respect 
to  texture,  from  the  granulations  upon  which  it  is 
formed  ; but  it  is  not  known,  whether  it  is  a new 
substance  formed  by  the  granulations,  or  a change 
in  the  surface  of  the  granulations  themselves. 

The  new  skin  most  commonly  takes  its  rise  from 
the  surrounding  old  skin,  as  if  elongated  from  it ; 
but,  according  to  Mr.  Hunter,  not  always.  In 
very  large  sores,  but  principally  old  ulcers,  in 
which  the  edges  of  the  surrounding  skin  have  but 
little  tendency  to  contract,  and  the  cellular  tissue 
underneath  to  yield,  or  the  old  skin  to  become 
drawn  over  the  ulcerated  surface,  the  nearest  granu- 
lations do  not  acquire  a cicatrising  disposition. 
In  such  cases,  new  skin  forms  in  different  parts  of 
the  ulcer,  standing  on  the  surface  of  the  granula- 
tions, like  little  islands. 

This  power  of  the  centre  of  a sore  to  form  new 
skin,  however,  is  not  universally  admitted  ; and, 
while  Sir  Astley  Cooper  acknowledges  the  fact  of 
insulated  portions  of  skin  being  sometimes  seen 
in  the  middle  of  sores,  he  maintains,  that  such 
appearance  is  produced  in  consequence  of  the 
whole  of  the  skin  not  having  been  destroyed  by 
ulceration,  and  granulations  having  arisen  from 
the  part  of  the  skin,  which  was  left.  This,  he  says, 
only  happens  in  irregularly  formed  sores,  where, 
after  the  healing  process  has  gone  on  to  the  centre, 
the  sore  breaks  out  again  at  the  circumference. 

Whatever  change  the  granulations  -undergo  to 
form  new  skin,  they  are  generally  guided  to  it  by 
the  surrounding  skin,  which  gives  this  disposition 
to  the  surface  of  the  adjoining  granulations. 

The  new- formed  skin  is  never  so  large  as  the 
sore  was,  on  which  it  is  formed,  owing  to  the 
contraction  of  the  granulations,  and  the  yielding 
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of  the  surrounding  old  skin.  If  the  sore  is  situated 
where  the  adjoining  skin  is  loose,  as  in  the  scrotum, 
then  the  contractile  power  of  the  granulations 
being  quite  free  from  obstruction,  a very  little  new 
skin  is  formed ; but  if  the  sore  is  situated  where 
the  skin  is  fixed  or  tense,  the  new  skin  is  near  ly  as 
large  as  the  sore. 

The  new  skin  is  at  first  commonly  on  the  same 
level  with  the  old.  This  however  is  not  ihe  case 
with  scalds  and  burns,  which  frequently  heal  with 
a cicatrix  higher  than  the  skin,  although  the  gra- 
nulations may  have  been  kept  from  rising  higher 
than  this  part. 

The  new-formed  cutis  is  neither  so  yielding,  nor 
so  elastic,  as  the  original  was  ; it  is  also  less  move- 
able.  It  gradually  becomes,  however,  more  flex- 
ible and  loose.  At  first  it  is  very  thin  and  tender, 
but  it  afterwards  becomes  firmer  and  thicker.  It 
is  a smooth  continued  skin,  not  formed  with  those 
insensible  indentations,  which  are  observed  in  the 
natural  or  original  skin,  and  by  which  the  latter 
admits  of  any  distention,  which  the  cellular  tissue 
itself  will  allow  of. 

This  new  cutis,  and  indeed  all  the  substance 
which  had  formerly  been  granulations,  is  not 
nearly  so  strong,  nor  endowed  with  such  lasting 
and  proper  actions,  as  the  originally  formed  parts. 
The  living  principle  itself  is  less  active  ; for  when 
an  old  sore  breaks  out,  it  continues  to  yield,  till 
almost  the  whole  of  the  new-formed  matter  has 
been  absorbed,  or  has  mortified. 

The  young  cutis  is  extremely  full  of  vessels ; 
but  they  afterwards  disappear,  and  the  part  be- 
comes white.  Hence,  the  white  appearance  of 
the  cicatrices  or  marks  of  small -pox. 

The  surrounding  old  skin,  being  drawn  toward 
the  centre  by  the  contraction  of  the  granulations, 
is  thrown  into  loose  folds,  while  the  new  skin  itself 
seems  to  be  upon  the  stretch,  having  a smooth 
shining  appearance. 

The  new  cuticle  is  more  easily  formed  from  the 
cutis,  than  the  cutis  itself  from  granulations.  Every 
point  of  the  surface  of  the  cutis  is  concerned  in 
forming  cuticle,  so  that  this  is  forming  equally 
every  where  at  once  ; but  the  formation  of  the 
cutis  is  principally,  if  not  entirely,  progressive 
from  the  adjoining  skin. 

The  new  cuticle  is  at  first  very  thin,  and  rather 
pulpy  than  horny.  As  it  becomes  stronger,  it  looks 
smooth  and  shining,  and  is  more  transparent  than 
the  old  cuticle. 

The  rete  mucosum  is  later  in  forming  than  the 
cuticle,  and,  in  some  cases,  never  forms  at  all.  In 
blacks  who  have  been  wounded,  or  blistered,  the 
cicatrix  is  a considerable  time  before  it  becomes 
dark  3 and  in  one  black,  whom  Mr.  Hunter  saw, 
the  scar  of  a sore,  which  had  been  upon  his  leg 
when  young,  remained  white  when  he  was  old. 
It  is  now  ascertained,  however,  that  the  new  skin 
of  a negro  does  not  always  become  white  ; but  may 
be  at  first  red,  and,  after  a little  time,  turn  blacker 
than  the  original  skin.  On  this  point,  many  inter- 
esting observations  were  made  by  Dupuytren,  and 
to  which  I have  adverted  in  the  article  Burns. 
From  his  investigations,  it  appears,  that  whether 
the  cicatrix  is  to  be  white,  or  dark  coloured,  de- 
pends upon  the  injury  done  to  the  rete  mucosum. 
If  this  be  entirely  destroyed,  the  scar  will  be  white ; 
but  if  partially  injured,  it  may  become  variously 
coloured,  mottled,  or  even  darker  than  the  original 
skin.  (See  Lemons  Orales,  fyc.,  t.  i.  and  ii.,  art. 


Bndures.)  As  the  rete  mucosum  is  itself,  only  an 
inorganic  secretion,  produced,  accoi’ding  to  Bres- 
chet,  by  certain  minute  glans  of  the  cutis,  the  dif- 
ferences ascribed  by  Dupuytren  to  the  various 
degrees  of  injury  sustained  by  the  rete  mucosum 
itself,  will  be  more  correctly  referred  to  the  mis- 
chief done  to  those  glands,  or  organs,  by  which 
the  rete  mucosum  is  formed,  or  rather  to  the  de- 
gree of  injury  done  to  the  colouring  apparatus  of 
the  derma,  composed  of  a secreting  parenchyma 
and  excretory  ducts.  (See  M.  G.  Breschet  et  M. 
Rouzel  de  Vauzeme  Sur  la  Structure  de  la  Peau  ; 
Paris,  1835.)  Andral  notices,  that  some  cica- 
trices after  having  long  continued  paler  than  the 
rest  of  the  skin,  have  gradually  assumed  colour, 
and  even  become  darker  than  it.  In  this  case 
(says  he)  an  augmented  secretion  of  colouring 
matter  has  followed  an  unusual  activity  communi- 
cated to  the  nutritive  movement.  But,  he  adds, 
this  darker  colour  may  depend  on  the  capillary 
circulation  being  slower.  (See  Andral , Prdcis 
Anat.  Pathol,  t.  i.  p.  266.)  This  distinguished 
pathologist  seems  then  not  to  have  made  up  his 
mind  upon  the  point. 

Muscle  and  cartilage  are  the  only  two  parts  of  the 
body  incapable  of  being  reproduced  in  the  processes 
of  cicatrisation  : when  a muscle  is  divided,  it  unites 
by  means  of  a tendinous  substance  ; and,  except  in 
very  young  subjects,  the  cartilages  of  the  ribs  in- 
variably unite  with  the  intervention  of  bone.  Cru- 
veilhier  believes,  that  the  reparation  of  solutions  of 
continuity  is  not  truly  the  work  of  the  proper  texture 
of  the  divided  organ,  but  that  of  the  surrounding 
cellular  tissue.  Whatever  may  be  the  texture 
injured,  whether  muscle,  nerve,  brain,  lung,  or 
liver,  he  observes,  that  the  cicatrix  is  always 
fibrous,  and  the  proper  texture  of  the  organ  never 
extends  into  it.  Hence  he  dissents  from  those 
physiologists,  who  think,  that  the  nervous  in- 
fluence can  be  transmitted  through  the  Cicatrices 
of  nerves.  He  notices  the  osseous  character  of 
the  cicatrix  in  fractures  of  bones  and  cartilages  ; 
and  the  disposition  of  a cicatrix,  which  is  to  form 
part  of  a cutaneous,  or  mucous  surface,  to  ap- 
proach in  its  character  to  that  of  the  texture,  for 
which  it  is  to  be  a substitute.  (See  Cruveilhier 
Anat.  Pathol,  t.  i.  livr.  6.  Maladies  des  Ex- 
irdmitds .)  The  5th  pi.  of  this  livraison  gives  an 
interesting  view  of  the  state  of  the  muscles,  blood- 
vessels, nerves,  &c.  in  a shoulder  stump,  a long 
while  after  an  amputation  by  Larrey. 

Hunter,  on  the  Blood,  Inflammation,  &c.  Thomp- 
son's Lectures  on  Inflammation,  p.  399.  Sec.  Sir  Astley 
Cooper's  Lectures  on  Surgery.  M.  G.  Breschet,  Nou- 
velles  Recherches  sur  la  Structure  de  la  Peau.  Paris, 
1835.  Dupuytren,  Clin.  Chir.  t.  i.  and  ii.  art.  Bruleurs. 
8vo.  Paris,  1832.  G.  Andral,  Precis  d’Anat.  Pathol,  t.  i. 
p.  265.  8vo.  Paris,  1829.  J.  Cruveilhier,  Anat.  Patho. 
logique,  t.  i.  fol.  Paris,  1829— 1835.  livr.  vi.  pi.  5.  An 
interesting  paper  on  Warty  Tumours  in  Cicatrices,  by 
Mr.  Caesar  Hawkins,  is  contained  in  Lond.  Med.  Chir. 
Trans,  vol.  xix.  8vo.  Lond.  1835. 

CICUTA.  See  Conium. 

CINCHONA.  As  one  of  the  designs  of  this 
dictionary  is  to  embrace  the  subjects  of  a surgical 
pharmacopoeia,  Peruvian  bark,  which  is  admini- 
stered in  a great  number  of  surgical  oases,  cannot 
be  passed  ever  in  silence. 

Its  great  repute  for  stopping  mortifications,  and 
accelerating  the  separation  of  sloughs,  every 
person,  whether  of  the  medical  profession  or  not, 
has  frequently  heard  of.  Indeed,  so  high  is  the 
character  of  the  medicine,  that  many  practitioners 
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order  it  in  some  stage,  or  another,  of  almost  every 
distemper,  often  prescribe  it  when  it  is  totally  use- 
less, give  it  when  it  actually  does  harm,  and  make 
their  patients  swallow  such  quantities  as  operate 
perniciously,  when  smaller  doses  would  effect 
striking  benefit.  Some  men  are  credulous  enough 
to  think,  that  from  the  Peruvian  bark  vigour  and 
strength  are  directly  extricated,  and  infused  into 
the  constitution,  in  exact  proportion  to  the  quantity 
of  the  medicine,  which  the  stomach  will  keep  down 
and  digest. 

While  a doctrine  of  this  sort  prevails,  we  must 
expect  to  see  indiscriminate  and  erroneous  prac- 
tice. The  generality  of  diseases  will  always  be 
attended  with  an  appearance  of  languor  and  weak- 
ness, and,  certainly,  while  there  exists  a supposi- 
tion that  a drug  is  at  hand,  possessing  the  quality 
of  evolving  and  communicating  strength,  it  would 
be  absurd  to  fancy,  that  so  important  an  article 
will  not  be  largely  exhibited  in  a multiplicity  of 
surgical  cases.  I shall  not  presume  to  hazard 
an  idea  of  the  powers  of  the  Peruvian  bark  in  the 
practice  of  physic ; but,  I have  not  the  least 
doubt,  that  they  have  been  unwarrantably  exag- 
gerated in  surgery,  so  as  to  blind  and  prejudice 
many  a practitioner  of  good  abilities,  and  lead 
him  to  adopt  injudicious  and  hurtful  methods  of 
treatment. 

Under  particular  circumstances,  bark  has  un- 
doubtedly the  quality  of  increasing  the-  tone  of 
the  digestive  organs  ; and,  of  course,  whenever 
the  indication  is  to  strengthen  the  system  by 
nourishing  food,  and  the  appetite  fails,  this  medi- 
cine may  prove  of  the  highest  utility,  provided 
it  be  given  in  moderate  doses,  and  it  be  found  to 
agree  with  the  stomach  and  bowels.  But,  the 
plan  of  making  the  patient  swallow  as  much  of  it 
as  can  be  got  into  his  stomach,  must,  in  my  opin- 
ion be  invariably  followed  by  bad,  instead  of 
good,  effects.  Plow  can  it  be  reasonably  expected, 
that  the  stomach,  which  is  already  out  of  order, 
can  be  set  right  by  having  an  immoderate  quantity 
of  any  drug  whatever  forced  into  it  ? In  fact,  if 
the  alimentary  canal  were  in  a healthy  state,  must 
not  such  practice  be  likely  to  throw  it  into  a dis- 
ordered condition  ? 

Bark  is  an  excellent  medicine,  when  judiciously 
administered  but,  like  every  other  good  medi- 
cine, in  bad  hands,  it  may  be  the  means  of  pro- 
ducing the  worst  consequences.  How  much  good 
does  mercury  effect  in  an  infinite  nubmer  of  sur- 
gical diseases,  when  prescribed  by  a surgeon  of 
understanding ; what  a poison  it  becomes  under 
the  direction  of  an  ignorant  practitioner!  With 
respect  to  cases  of  mortification,  bark  is  often 
most  strongly  indicated,  when  the  sloughing  is 
not  surrounded  with  active  inflammation,  when 
the  patient  is  debilitated,  and  his  stomach  cannot 
take  nutritious  food.  I have  always  regarded  the 
notion  of  giving  bark,  as  a specific  for  gangrene, 
as  totally  unfounded  and  absurd.  I have  watched 
its  effects  in  these  cases,  and  could  never  discern, 
that  it  had  any  peculiar  power  of  operating 
directly  upon  the  parts,  which  are  distempered. 
Whatever  good  it  does*  is  by  its  improving  the 
tone  of  the  digestive  organs,  and  making  them 
more  capable  of  conveying  nourishment,  and,  of 
course,  strength  into  the  constitution. 

I should  feel  guilty  of  a degree  of  presumption 
in  speaking  thus  freely  upon  this  subject,  were  not 
my  sentiments  in  some  measure  supported  by  those 
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of  certain  surgical  writers,  the  remembrance  qf 
whom  will  always  be  hailed  with  unfeigned  ve- 
neration and  esteem.  Mr.  Samuel  Sharp  was  not 
bigoted  to  bark ; and,  while  he  allowed  it  to  pos- 
sess a share  of  efficacy,  he  would  not  admit,  that 
it  was  capable  of  miraculously  accomplishing 
every  thing,  which  the  ignorant  or  prejudiced 
alleged,  “ I know/’  says  he,  “it  will  be  looked 
upon  by  many  as  a kind  of  scepticism,  to  doubt 
the  efficacy  of  a remedy,  so  well  attested  by  such 
an  infinity  of  cases  ; and,  yet,  I shall,  frankly  own, 

I have  never  clearly  to  my  satisfaction,  met  with 
any  evident  proofs  of  its  preference  to  the  cordial 
medicines  usually  prescribed though  I have  a 
long  time  made  experiment  of.  it  with;  a view  to 
search  into  the  truth, 

“Perhaps,  it  may  seern  strange,  thus  to  dispute 
a doctrine  established  on  what  is  called  matter  of 
fact ; but,  I shall  here  observe,  that  in  the  prac- 
tice of  physic  and  surgery,  it  is  often,  exceedingly 
difficult  to  ascertain  a fact.  Prejudice,  or  want  of 
abilities,  sometimes  misleads  us  in  our  judgment, 
where  there  is  evidently  a right  and  a wrong  ; but, 
in  certain  eases,  to  distinguish  how  far  the  remedy, 
and  how  far  nature  operates,  is  probably  above  our 
discernment.  In  gangrenes,  particularly,  them 
is  frequently  such  a complication  of  unknown  cir- 
cumstances,, as  cannot  but  tend  to  deceive  an  un- 
wary observer.  Mortifications  arising  from  mere 
cold,  compression,  or  stricture,  generally  cease 
upon  removing  the  cause,  and  are,  therefore,  sel- 
dom proper  cases  for  proving  the  power  of  the 
bark.  However,  there  are  two  kinds  of  gangrene,, 
where  internals  have  a fairer  trial;  those  are  a 
spreading  gangrene  from  an  internal  cause,  and  a 
spreading  gangrene  from  violent  external  accidents, 
such  as  gunshot  wounds,  compound  fractures, ,&c. 
Yet,  even  here  we.  cannot  judge  of  their  effect 
with  absolute  certainty;  for,,  sometimes,,  a morti-. 
fication  from  internal  causes  is  a kind  of  critical 
disorder.  There  seems  to  be  a certain  portion  of 
the  body  destined  to  perish,  and  no  more ; of  this 
we  have  an  infinity  of  examples  brought  into  our 
hospitals,  where  the  gangrene  stops  at  a particular 
point,  without  the  least  assistance  from  art.  The 
same  thing  happens  in  the  other  species  of  gan- 
grene from  violent  accidents,  where  the  injury 
appears  to  be  communicated  to  a certain  distance, 
and  no  farther;  though,  by  the  way,  I shall 
remark  in  this  place,  contrary  to  the  received 
opinion,  that  gangrenes  from  these  accidents 
(where  there  has  been  no  previous  straitness  of. 
bandage)  are  as  often  fatal,  as  those  from  internal 
causes. 

“ As  I have  here  stated  the  fact,  we  see  how 
difficult  it  is  to  ascertain  the  real  effiaacy  of  this 
medicine;  but,  had  bark  in  any  degree  those 
wonderful  effects  in  gangrenes,  which  it  has  in 
periodical  complaints,  its  pre-eminence  would  no 
more  be  doubted  in  the  one  case,  than  in  the  other* 
What*  in  my  judgment,  seems  to  have  raised  its 
character  so  high,  are  the  great  numbers  of  single 
observations  published  on  this  subject,  the  authors, 
of  which,,  not  having  frequent  opportunities  of  see- 
ing the  issue  of  this  disorder,  under  the  use  of 
cordials,  &c.  and  .some  of  them,  perhaps,  pre» 
judicedwith  the  common  supposition,  that  every 
gangrene  is  of  itself  mortal,  have  therefore  ascribed 
a marvellous  influence  to  the  bark  ,when  the  event; 
has  proved  successful.”  (Sharp's  Crit,  Inq.  chap, 
viii.  on  Amputation .) 
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Some  further  remarks  on  this  subject  will  be 
reserved  for  the  article  Mortification. 

Bark  is  given  so  extensively  in  the  practice  of 
surgery,  that  there  are  few  important  cases,  in 
which,  in  certain  circumstances,  and  at  some  pe- 
riod or  another,  it  is  not  indicated.  When  per- 
sons have  been  weakened  by  a course  of  mercury, 
or  by  the  effects  of  any  disease  whatsoever ; 
moderate  doses  of  bark  will  frequently  be  found 
of  great  service.  But,  it  only  becomes  so  on  the 
principles  above  suggested,  and,  so  far  as  my 
judgment  extends,  this  medicine  should  never  be 
prescribed  in  any  surgical  cases  in  excessive  and 
unreasonable  quantities. 

One  desirable  result  of  the  complete  establish- 
ment of  the  modern  doctrine,  that  the  virtues  of 
the  various  kinds  of  cinchona  reside  in  two  salifi- 
able bases,  or  alkaline  elements,  termed  cinchonia, 
and  quinia , is  that  of  being  able  to  prescribe  pre- 
parations, which  will  concentrate  all  the  efficacy 
of  the  medicine  in  formul®  of  moderate  bulk,  not 
likely  at  least  to  disorder  the  alimentary  canal  by 
the  mechanical  effects  of  quantity. 

The  sulphate  of  quinine  or  quinia,  “ appears  to 
be  the  most  efficient  of  all  the  salts  of  bark.  We 
must  be  careful  not  to  combine  it  with  substances 
that  form  insoluble  compounds  with  it.  The  in- 
fusum  ros®  comp,  is  objectionable  as  a vehicle, 
on  account  of  the  astringent  matter  which  it  con- 
tains, and  which  therefore  precipitates  the  quinia 
from  its  solution.”  The  form,  in  which  Dr.  Paris 
prefers  to  prescribe  it,  is  that  of  solution,  with 
a minim  of  sulphuric  acid  to  every  grain  of  the 
salt.  ( Pharmacologia , vol.  ii.  p.  163.)  It  is  fre- 
quently made  into  pills,  with  the  conserve  of  roses, 
or  joined  with  hyosciamus,  squills,  opium,  and 
other  medicines.  Professor  Brande  does  not  agree 
with  Dr.  Paris,  respecting  the  compound  infusion 
of  roses  being  an  unfit  vehicle  for  sulphate  of 
quinine,  and  recommends  the  subjoined  formula: 
R.  Quini®  sulphatis  gr.  ij . Infus.  ros®  comp.  3 xi. 
Tinct.  cort.  aurant.  syrupi  ejusdem  a a 3ss.  M. 
ft.  haustus  bis  in  die  sumendus. 

“ Although  the  pale  bark  yields  chiefly  cinchonia, 
with  a small  quantity  of  quinia,  and  the  yellow 
quinia,  with  a small  proportion  of  cinchonia,  yet 
the  quantities  of  the  opposite  principles  are  too 
small  to  give  a character  to  the  medical  proper- 
ties, or  the  chemical  nature  of  the  barks.  In 
the  red  bark  of  the  pharmacopoeias,  these  salts 
exist  together  in  nearly  equal  proportions.” 
(See  Thomson’s  Elements  of  Materia  Med.  p.489. 
ed.  2.) 

CINNABAR  ARTIFICIAL  (Hyd  rargyri 
snlphuretum  rn-brum),  is  chiefly  employed  by 
surgeons  for  fumigating  venereal  ulcers.  An 
apparatus  is  sold  in  the  shops  for  this  purpose. 
The  powder  is  thrown  upon  a heated  iron,  and 
the  smoke  is  conducted  by  means  of  a tube  to  the 
part  affected.  For  this  it  is  an  inferior  preparation 
to  the  grey  oxide. 

CIRCUMCISION,  (from  circumcido,  to  cut 
round).  The  operation  of  cutting  off  a circular 
piece  of  the  prepuce.  (See  Phymosis.) 

CIRSOCELE,  (from  mpa-oq,  a varix,  and  joiAn, 
a tumour.)  Cirsocele  a varicose  enlargement  of 
the  spermatic  vein.  See  Varicocele. 

CIRSOPHTIIALMIA,  (from  tupros,  a varix, 
and  o<f>0aX|uof  the  eye.)  A general  varicose 
affection  of  the  eye. 

CLAP.  (See  Gonorrhcea.) 
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CLOACA.  The  openings  leading  through  the 
new  bony  shell,  in  cases  of  necrosis,  down  to  the 
enclosed  dead  bone  are  termed  cloaca. 

COLLYRIUM  ALUMINIS.  R.  Aluminis 
purif.  gr.  xii.  Bj.  Aq.  ros®,  5 vj.  Misce. 

COLLYRIUM  CUPRI  SULPIIATIS 
CAMPHORATUM.  R.  Aq.  cupri  sulphatis 
camphorat®,  3 ij . Aq.  distillat®,  3 iv.  M.  Re- 
commended by  the  late  Mr.  Ware,  for  the  puru- 
lent ophthalmy  of  children. 

COLLYRIUM  IIYDRARGYRI  OXY- 
MURIATIS.  R.  Hydrarg.  oxymuriatis,  gr.  ss. 
Aq.  distillat.  ^ iv.  M.  This  colly rium  is  sometimes 
employed,  after  the  acute  stage  of  opthalmy  ha3 
subsided,  and  it  will  disperse  many  superficial 
opacities  of  the  cornea. 

COLLYRIUM  OPIATUM.  R.  Opii  Ex- 
tracti  gr.  x.  Camphor®  gr.  vj.  Aqu®  distil- 
lat® ferventis,  3 xii.  Beat  the  two  first  ingredients 
together  in  a mortar,  and  mix  the  hot  water  gra- 
dually, and  strain  the  fluid.  (See  Wilsons  P harm. 
Chir.  p.  70.) 

COLLYRIUM  PLUMBI  ACETATIS.—- 
R.  Aqu®  ros®,  3 vj . Plumbi  acetatis,  B j . Misce  : 
or,  R.  Aq.  distillat®,  § iv.  Liq.  plumbi  acetatis 
gutt.  x.  M. 

COLLYRIUM  ZINCI  SULPHATIS.  — 
Zinci  sulphatis,  gr.  v.  Aq.  distillat®,  ^.iv.  M. 
It  may  be  made  gradually  stronger. 

COLLYRIUM  ZINCI  SULPFIATIS  CUM 
MUCILAGINE  SEMINIS  CYDONII  MALI. 
R.  Aq.  plantaginis,  *iv.  zinci  sulphatis,  gr.  v.  ef 
mucil.  sem.  cydon.  mal.  § ss.  M.  In  order  to 
check  the  morbid  secretion  from  the  eyelids,  in 
cases  of  fistula  lachrymalis,  or  what  Scarpa  calls 
il  fusso  palpebrale  pur  for  me,  this  celebrated  Pro- 
fessor recommends  a few  drops  of  the  above  eol- 
lyrium  to  be  insinuated  between  the  eyelids  and 
the  eye. 

COLPOCELE,  (from  jcoAttoj,  the  vagina,  and 
xnXn,  a tumour.)  A tumour  or  hernia,  situated  in 
the  vagina. 

COLPOPTOSIS,  (from  KoXrcoq,  the  vagina, 
and  'rrl'iT'rw,  to  fall  down.)  A bearing  or  falling 
down  of  the  vagina.  (See  Vagina,  Prolapsus 
of.) 

COMPRESS,  (from  comprimo,  to  press  upon.) 
Folded  linen,  lint,  or  other  materials,  making  a 
sort  of  pad,  which  surgeons  place  over  those  parts 
of  the  body  on  which  they  wish  to  make  particular 
pressure;  and  for  this  purpose  a bandage  is  usually 
applied  over  the  compress.  Compresses  are  termed _ 
graduated,  when  of  a conical  form,  and  the  apex  is 
so  applied,  as  to  make  the  pressure  act  very  parti- 
cularly on  a certain  point. 

COMPRESSION  OF  THE  BRAIN.  (See 
Head,  Injuries  of.) 

CONCUSSION  OF  THE  BRAIN.  (See 
Head,  Injuries  of.) 

CONDYLOMA,  (from  xovfruXoq,  a tubercle,  or 
knot.)  The  term  is  generally  applied  to  an  ex- 
crescence of  a hard  warty  description  about  the 
anus.  The  practitioner  may  either  destroy  it  with 
caustic,  tie  its  base  with  a ligature,  or  remove  it 
at  once  with  a knife : the  first  is  generally  the 
worst  ; the  last  the  best  and  most  speedy 
method. 

CONIUM  MACULATUM.  Hemlock.  — 
Cicuta.  This  is  a medicine  to  which  my  ob- 
servations in  practice  incline  me  to  impute  con- 
siderable efficacy.  Ilowe/er,  there  is  no  doubt 
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that,  when  It  is  represented  as  a certain  cure  for 
cancer  and  scrofula,  exaggeration  is  employed. 
It  is  an  excellent  remedy  for  irritable  painful 
sores  of  the  scrofulous  kind,  and  it  will  complete 
the  cure  of  many  ulcers  in  which  the  venereal 
action  has  been  destroyed  by  mercury,  though  the 
healing  does  not  proceed  in  a favourable  way. 
Hemlock  is  likewise  beneficial  to  several  inveterate 
malignant  sores,  particularly,  some  which  are  every 
now  and  then  met  with  upon  the  tongue.  It  is  an 
eligible  alterative  in  cases  of  noli  me  tangere,  por- 
rigo,  and  various  herpetic  affections.  I have  seen 
several  enlargements  of  the  female  breast  give  way 
to  hemlock  conjoined  with  calomel.  Some  swell- 
ings of  the  testes  also  yield  to  the  same  medicines. 
Hemlock  certainly  has  not  the  power  of  curing 
cancer ; but  its  nai*cotic  anodyne  qualities  tend 
to  lessen  the  pain  of  that  distemper,  so  as  to 
render  it  by  no  means  a contemptible  remedy  in 
that  intractable  kind  of  case. 

Respecting  hemlock,  Mr.  Pearson  observes,  that 
the  extract  and  powder  may  be  sometimes  given 
with  evidently  good  effect  in  spreading  irritable 
sores  5 whether  they  are  connected  with  the  active 
state  of  the  venereal  virus,  or  whether  they  remain 
after  the  completion  of  the  mercurial  course  ; and 
it  would  seem,  that  the  benefit,  conferred  by  this 
drug,  ought  not  to  be  ascribed  solely  to  its  anodyne 
qualities,  since  the  same  advantages  cannot  always 
be  obtained  by  the  liberal  exhibition  of  opium, 
even  where  it  does  not  disagree  with  the  stomach. 
He  states,  that  cicuta  is  almost  a specific  for  the 
the  venereal  ulcers,  which  attack  the  toes  at  their 
line  of  junction  with  the  foot,  and  which  frequently 
become  gangrenous.  Also  in  spreading  sores, 
which  are  accompanied  with  great  pain,  and  no 
appearance  of  remarkable  debility,  hemlock  will 
often  do  more  than  bark,  diluted  sulphuric  acid,  or 
cordials.  The  common  mode  of  exhibiting  hemlock 
is  in  the  form  of  pills,  made  of  the  extractum  conii, 
five  grains  to  each.  However,  I have  always 
thought  three  grains  sufficient  to  begin  with,  the 
dose  being  afterwards  gradually  augmented.  It  is 
curious  how  large  a quantity  may  at  last  be  taken  in 
this  manner.  Mr,  .J.  Wilson,  in  his  Pharmacopoeia 
Chirurgica,  informs  us  of  a remarkable  case  of 
cancerous  ulcer,  for  which  the  patient  took  a-hun- 
dred  and  twenty  pills,  each  consisting  of  five  grains 
of  the  extractum  conii,  in  twenty-four  hours,  and 
this  without  any  benefit  being  produced,  or  any 
inconvenience  to  the  patient. 

The  stomach  being  a little  disordered,  and  the 
head  somewhat  giddy,  is  a sign  of  the  dose  being 
sufficiently  strong. 

“ According  to  some  writers,  but  more  parti- 
cularly Dr.  Withering,  there  are  several  ways,  in 
which  the  views  of  a medical  practitioner,  in  pre- 
scribing this  remedy,  may  be  frustrated.  The 
plant  chosen  for  preparing  the  extract  may  not  be 
the  true  conium  maculatum,  which  is  distinguished 
by  red  spots  along  the  stalk.  It  may  not  be  ga- 
thered when  in  perfection,  namely,  when  beginning 
to  flower.  The  inspissation  of  the  juice  may  not 
have  been  performed  in  a water-bath,  but,  for  the 
sake  of  despatch,  over  a common  fire.  The  leaves, 
of  which  the  powder  is  made,  may  not  have  been 
cautiously  dried  and  preserved  in  a well- stopped 
bottle  ; or  if  so,  may  still  not  have  been  guarded 
from  the  ill  effects  of  exposure  to  light.  Or,  lastly, 
the  whole  medicine  may  have  suffered  from  the 
mere  effects  of  long  keeping.  From  any  of  these  I 
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causes,  it  is  evident,  the  powers  of  cicuta  may  have 
suffered ; and  it  happens,  no  doubt,  very  frequently, 
that  the  failure  of  it  ought,  in  fact,  to  be  attributed 
to  one  or  other  of  them.”  (Pharmacopeia  Chirur- 
gica, published  in  1802.  p.  174.) 

The  activity  of  hemlock  is  now  found  to  reside 
in  a resinous  element,  termed  conia,  obtained  sepa- 
rately, by  evaporating  an  ethereal  tincture  of  the 
leaves  on  the  surface  of  water.  A dose  of  half 
a grain  will  produce  vertigo  and  headach.  The 
watery  extract  of  this  plant  has  been  proved  by 
Orfila  to  have  but  little  power.  (J.  A.  Paris,  in 
Pharmacologia,  vol.  ii,  p.  180.  ed.  6.)  According 
to  Professor  A.  T.  Thomson,  the  extract  is  an 
objectionable  preparation  owing  to  the  difficulty  of 
preserving  it.  The  best,  he  says,  is  the  tincture  of 
the  Edinburgh  and  Dublin  Colleges.  (See  Thom- 
son’s Elements  of  Materia  Medica,  p.  429.  ed.  2.) 

I have  sometimes  prescribed  as  an  alterative, 
with  manifest  benefit  in  several  surgical  diseases, 
a pill  containing  three  grains  of  extractum  conii, 
or,  what  is  preferable,  the  dried  leaves,  one  of  hy- 
drargyri  submurias  (calomel),  and  one  of  anti- 
monii  sulphuretum  prcEcipitat.um.  In  various 
cases  of  scrofulous  diseases,  and  also  in  several 
very  painful  irritable  ulcers  and  swellings,  it  is  oc- 
casionally applied  in  the  form  of  fomentations, 
lotions,  and  poultices.  The  latter  are  generally 
made  by  mixing  the  powder  with  the  common 
bread  and  water  cataplasm  : the  lotions,  by  dis- 
solving 3 ij.  or  3 iv.  of  the  extract  in  J viij.  of 
water. 

F.  Hoffman , of  Hemloclc,  8vo.  Lond.  1763.  A.  Storck , 
Libellus,  quo  demonstratur  cicutam  non  solum  usu  in- 
terno  tutissime  exhiberi,  sed  et  esse  simul  remedium 
vakle  utile,  &c.  ; editio  altera,  8vo.  Vindob.  1761.  Also 
Supplementum  Necessarium  de  Cicuta,  8vo>  Vindob. 
1761.  J.  Pearson , On  various  Articles  of  the  Materia 
Medica,  &c.  2d  ed.  8vo.  London,  1807.  J.  A . Paris , 
Pharmacologia,  ed.  6.  A.  T.  Thomson , Elem  of  Mat. 
Med.  p.425.  Sec.  ed.  2.  8vo>  Lond.  1835. 

CONJUNCTIVA,  GRANULAR.  The  fol- 
lowing account  of  the  subject  is  given  by  Dr.  Frick  » 
This  disease  is  mostly  the  sequel  of  purulent 
ophthalmy.  It  is  characterised  by  a rough,  sca- 
brous, or  granulated  state  of  the  palpebral  con- 
junctiva, with  a gleety  or  puriform  discharge  from 
its  surface.  The  constant  friction  of  the  eyelids 
upon  the  globe  brings  on  a varicose  state  of  the 
sclerotic  conjunctiva,  and  a dusky  appearance 
of  the  cornea.  The  patient  complains  of  a sen- 
sation similar  to  that  produced  by  sand  or  other 
extraneous  matter,  under  the  eyelids ; the  eye 
cannot  endure  the  light ; and  there  is  a trouble- 
some epiphora.  In  the  recent  stage,  a cure  is 
easily  accomplished  by  the  application  of  a few 
leeches  to  the  eyebrows,  and  pencilling  the  part 
once  or  twice  a day  with  the  vinous  tincture  of 
opium,  or  the  ung.  hydrarg.  nitrat.  When  these 
means  fail,  the  sulphate  of  copper,  or  nitrate  of 
silver,  may  be  used  j though  not  so  freely  as  to 
produce  a slough,  hut  only  to  change  the  diseased 
condition  of  the  part.  (See  Frick  on  Dis.  of  the 
Eye,  p.  240.  ed.  2.)  Mr.  R.  Welbank  recom- 
mends the  use  of  these  means  to  be  followed  by 
ablution  with  tepid  water,  and  the  application  of 
a few  leeches.  He  also  recommends  counter- 
irritation and  active  aperients.  The  upper  eye- 
lid, he  says,  should  he  completely  everted  in 
examination,  as  there  is  sometimes  at  the  angle, 
where  the  conjunctiva  passes  from  the  globe  to 
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the  lid,  a crescentic  fringed  fold,  not  unlike  a 
cock’s  comb,  apt  to  keep  up  a tedious  inflam- 
mation of  the  cornea.  Dr.  Frick  considers  ex- 
cision of  the  granular  surface  proper  only  when  it 
is  hard,  insensible,  and  prominent,  or  the  excre- 
scences hang  like  peduncles  from  the  surface  of 
the  eyelids.  In  this  state,  Dr.  V etch  recommends 
the  application  of  a little  burnt  alum,  or  verdigris, 
and  then  washing  it  off  with  a syringe.  (See  the 
article  Cornea.) 

CONTUSED  WOUNDS.  (See  Wounds.) 

CONTUSION,  (from  contundo,  to  bruise.)  A 
bruise.  Slight  bruises  seldom  meet  with  much  at- 
tention ; but  when  they  are  severe,  very  bad  con- 
sequences may  ensue,  and  these  are  the  more  likely 
to  occur  when  the  accidents  are  not  taken  proper 
care  of. 

In  all  severe  bruises,  besides  the  inflammation 
which  the  violence  necessarily  occasions,  there  is 
an  instantaneous  extravasation  of  blood  in  the 
cellular  tissue,  in  consequence  of  the  rupture  of 
many  of  the  small  vessels  of  the  part.  In  no 
other  way,  can  we  account  for  those  very  consider- 
able tumours,  which  often  rise  immediately  after 
injuries  of  this  nature.  The  black  and  blue  ap- 
pearance, instantly  following  many  bruises,  can 
only  be  explained  by  there  being  an  actual  ef- 
fusion of  blood  from  the  small  arteries  and  veins, 
which  have  been  ruptured.  Even  largish  vessels 
are  frequently  burst  in  this  manner,  and  consider- 
able collections  of  blood  are  the  consequence. 
Blows  on  the  head  often  cause  a large  effusion  of 
blood  under  the  scalp,  and  sometimes  a smaller 
extravasation  under  the  aponeurosis  of  the  occipito- 
frontalis muscle.  I have  attended  cases,  in  which 
more  than  a pint  of  blood  was  effused  in  the  former 
of  these  places.  The  most  copious  extravasations 
on  the  head,  indeed,  are  generally  directly  under 
the  scalp,  where  the  larger  branches  of  the  tem- 
poral, occipital,  and  frontal  arteries  are  situated. 
I attended  a man  in  the  King’s  Bench,  over  whose 
sacrum  an  extravasation  of  three  quarts  of  blood 
took  place  from  a severe  contusion,  and,  in  the 
North  London  Hospital  there  is  now  (January 
1 837 ) a man  who,  in  consequence  of  being  j ammed 
between  the  side  of  the  Regent’s  Canal  and  a barge, 
sustained  a fracture  of  the  right  thigh,  a laceration 
of  the  scrotum  with  protrusion  of  the  testes  and  an 
extravasation  of  several  pints  of  blood  under  the 
left  glutaeal  region. 

Besides  the  rupture  of  an  infinite  number  of 
small  vessels,  and  an  extravasation  of  blood,  which 
attend  all  bruises  in  a greater  or  less  degree,  the 
tone  of  the  fibres  and  vessels,  which  have  suffered 
contusion,  is  considerably  disordered.  Nay,  the 
violence  may  have  been  so  great,  that  the  parts 
are  from  the  first  deprived  of  vitality,  and  must 
slough. 

Parts  at  some  distance  from  such  as  are  actually 
struck,  may  suffer  greatly  from  the  violence  of  the 
contusion.  This  effect  is  what  t lie  French  have 
named  a contrecoup • 

The  bad  consequences  of  bruises  are  not  inva- 
riably proportioned  to  the  force  which  has  oper- 
ated ; much  depends  on  the  nature  and  situation 
of  the  part.  When  a contusion  takes  place  on  a 
bone,  which  is  thinly  covered  with  soft  parts,  the 
latter  always  suffer  very  severely,  in  consequence 
of  being  pressed,  at  the  time  of  the  accident,  be- 
tween two  hard  bodies.  Hence,  bruises  of  the 
shins  frequently  cause  sloughing  and  troublesome 


sores.  Contusions  affecting  the  large  joints  are 
always  serious  cases  5 the  inflammation  occasioned 
is  generally  obstinate,  and  abscesses  and  other  dis- 
eases, which  may  follow,  are  proper  grounds  for 
serious  alarm. 

The  species  of  mischief,  resulting  from  what  are 
termed  wind  contusions,  is  noticed  in  the  article 
Gunshot  Wounds. 

In  .the  treatment  of  bruises,  three  indications 
present  themselves.  The  first  is  to  prevent  and 
diminish  the  inflammation,  which  from  the  violence 
done,  must  be  expected  to  arise.  The  bruised 
parts  should  be  kept  perfectly  at  rest ; and  either 
be  fomented,  or  covered  with  linen  constantly  wet, 
with  the  liquor  plumbi  acetatis  dilutus,  or  the  lotio 
ammon.  acetatis.  When  muscles  are  bruised,  they 
are  to  be  kept  in  a relaxed  position,  and  as  quiet 
as  possible. 

If  the  bruise  be  violent,  it  will  be  proper  to 
apply  leeches,  and  this  repeatedly  ; and  even  in 
some  cases,  particularly  when  joints  are  contused, 
to  take  blood  from  the  arm.  In  every  instance, 
the  bowels  should  be  kept  well  open  with  calomel 
and  saline  purgatives. 

A second  indication  is  to  promote  the  absorption 
of  the  extravasated  fluid  by  discutient  applications. 
These  may  at  once  be  employed  in  all  ordinary 
contusions,  not  attended  with  too  much  violence  ; 
for  then  nothing  is  so  beneficial  as  maintaining  a 
continual  evaporation  from  the  bruised  part,  by 
means  of  the  cold  saturnine  lotion,  and,  at  the 
same  time,  repeatedly  applying  leeches.  In 
common  bruises,  however,  the  lotio  ammonite  mu- 
riatic ,(see  this  article ) is  an  excellent  discutient 
application  ; but  most  surgeons  are  in  the  habit  of 
ordering  liniments  for  all  ordinary  contusions,  and 
as  these  applications  prove  serviceable  in  accele- 
rating the  absorption  of  the  extravasated  blood,  the 
practice  is  highly  praiseworthy.  The  linimentum 
saponis,  or  the  linimentum  camphorae,  is  as  good  as 
any  that  can  be  employed.  (See  Linimentum.) 

In  many  cases,  unattended  with  any  threaten- 
ing appearances  of  inflammation,  but  in  which 
there  is  a good  deal  of  blood  and  fluid  extrava- 
sated, bandages  act  very  beneficially,  by  the  re- 
markable power  which  they  have  of  exciting  the 
action  of  the  lymphatics,  by  means  of  the  pressure 
which  they  produce. 

A third  indication  is  to  restore  the  tone  of  the 
parts.  Rubbing  the  parts  with  liniments  has  a 
good  deal  of  effect  in  this  way.  But,  notwithstand- 
ing such  applications,  it  is  often  observed,  that 
bruised  parts  continue  for  a long  while  weak,  and 
even  swell,  and  become  oedematous,  when  the 
patient  takes  exercise,  or  allows  them  to  hang 
down,  as  their  functions  in  life  may  require. 
Pumping  cold  water,  two  or  three  times  a day,  on 
a part  thus  circumstanced,  is  the  very  best  measure 
which  can  be  adopted.  A bandage  should  also 
be  worn,  if  the  situation  of  the  part  will  permit. 
These  steps,  together  with  perseverance  in  the  use 
of  liniments,  and  in  exercise  gradually  increased, 
will  soon  bring  every  thing  into  its  natural  state 
again. 

When  blood  is  extravasated  under  the  skin  in 
large  quantity,  so  as  to  form  a considerable  tumour, 
the  best  practice  is  generally  to  avoid  making  any 
opening  for  its  discharge.  The  opening  would  not 
procure  the  evacuation  of  a great  part  of  it ; if  in- 
ternal b’ee  ling  were  going  on,  it  would  encourage 
’ it  j and  the  air  having  access  to  the  blood  remain- 
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ing  behind,  would  certainly  be  followed  by  its 
putrefaction.  Hence,  irritation,  suppuration,  and 
sloughing.  In  the  greater  number  of  instances, 
collections  of  blood  under  the  skin,  from  con- 
tusions, are  quietly,  though  sometimes  slowly, 
absorbed  5 and  the  kinds  of  mischief,  here  specified, 
are  thus  avoided.  In  the  two  remarkable  cases, 
which  I have  adverted  to  in  the  North  London 
Hospital  and  King’s  Bench  Infirmary,  this  observ- 
ation was  well  illustrated. 

COPPER.  The  subacetate  and-  sulphate  are 
used  in  surgery.  The  first,  often  called  aerugo,,  or 
prepared  verdigris,  is  employed  as  an  escharotic. 
Mixed  with  an  equal  quantity  of  powdered  can- 
tharides,  it  is  sometimes  applied  for  the  removal  of 
warts  and  other  excrescences.  At  present,  the  old 
practice  of  destroying  the  surface  of  chancres  with 
the  view  of  hindering  the  absorption  of  venereal 
matter,  and  rendering  the  exhibition  of  mercury 
needless,  is  not  attempted  with  sulphate  of  copper, 
but  occasionally  with  nitrate  of  silver. 

CORNEA,  (from  cornu,  a horn.)'  The  an- 
terior transparent  convex  part  of  the  eye,  which  in 
texture  is  tough  like  horn.  It  has  a structure 
peculiar  to  itself,  being  composed  of  a number  of 
concentric  cellular  lamellae,  in  the  cells  of  which 
is  deposited  a particular  sort  of  fluid.  It  is  co- 
vered externally  by  a continuation  of  the  con- 
junctiva, which  belongs  to  the  class  of  mucous 
membranes;  and  it  is  lined  by  a membrane,  the 
tunica  humoris  aquei,  which  belongs  to  the  serous 
class. 

Fleshy  Excrescences  of  the  Cornea. 

Mr.  Wardrop,  in  his  Essays  on  the  Morbid 
Anatomy  of  the  Human  Eye,  has  published  an  ex- 
cellent chapter  on  this  subject.  Besides  pterygia, 
which  are  treated  of  in  another  part  of  this  dic- 
tionary, Mr.  Wardrop  states,  that  the  cornea  is 
subject  to  two  kinds  of  caruncles,  or  fleshy  ex- 
crescences. One  appears  at  birth,  or  soon  after 
it,  and  resembles  the  nasvi  materni  so  frequent  on 
the  skin  of  various  parts  of  the  body.  The  second 
is  described,  as  having  a greater  analogy  to  the 
fungi  which  grow  from  mucous  surfaces,  and  being 
in  general  preceded  by  ulceration. 

Of  the  congenital  excrescence  of  the  cornea, 
Mr.  Wardrop  has  seen  two  remarkable  instances. 
The  first  was  in  a girl,  eight  or  ten  years  of  age, 
on  whose  left  eye  there  was  a conical  mass,  the 
base  of  which  grew  from  about  two-thirds  of  the 
cornea,  and  a small  portion  of  the  adjoining  scle- 
rotic coat. 

The  second  example  occurred  in  a patient 
upwards  of  fifty  years  old.  The  tumour  had  been 
observed  from  birth,  was  about  as  large  as  a horse- 
bean,  and  only  a small  portion  of  it  seemed  to 
grow  from  the  cornea.  The  other  part  was  situ- 
ated on  the  white  of  the  eye,  next  the  temporal 
angle  of  the  orbit.  From  the  middle  of  the  excre- 
scence, upwards  of  twelve  long  firm  hairs  grew, 
and  hung  over  the  cheek. 

Mr.  Wardrop  acquaints  us,  that  a similar  tu- 
mour, with  two  hairs  growing  out  of  it,  was  seen 
at  Lisbon  by  Dr.  Barron,  of  St.  Andrew’s.  Mr. 
Crampton  also  mentions,  that  he  once  saw  a “ tuft 
of  very  strong  hairs  proceeding  from  the  sclero- 
tica.” (Essay  on  the  Entropeon,  p.  7.)  And  De 
Gazelles  met  with  an  instance,  in  which  a single 
hair  grew  from  the  cornea.  (Journ.  de  Mddecine, 
t.  xxiv.)  According  to  Mr.  Wardrop,  this  species 
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of  excrescence  of  the  cornea  greatly  resembles  the 
spots,  covered  with  hair,  which  are  frequent  on 
various  parts  of  the  surface  of  the  body. 

With  regard  to  the  second  kind  of  tumour 
growing  from  the  cornea,  a fungus,  proceeding 
from  an  ulcer  of  this  part  of  the  eye,  is  stated  to 
be  very  uncommon.  However,  it  is  said,  that 
when  a portion  of  the  iris  protrudes  through  an 
ulcer  of  the  cornea,  the  growth  of  a large  excre- 
scence from  the  projecting  part  is  not  so  unusual. 
Of  such  a disease,  Mr.  Wardrop  has  cited  examples 
from  Maitre  Jean’s  Traite  des  Maladies  des  Yeux. 
Excrescences,  growing  from  the  cornea,  are  also 
quoted  from  the  following  works  : — Handbuch  dei' 
Pathologischen  Anatomie,  von  F.  G.  Voigtel,  Halle, 
1804.  Praktische  Beobachtungen  uber  den  grauen 
Staar  und  die  KrankheiUn  der  Hornliaut,  von  Jo- 
seph Beer,  Wien,  1791.  Plaichner’s  Disseriatio 
de  Fun  go  Oculi.  (See  Wardrop 's  Essays  on  the 
Morbid  Anatomy  of  the  Human  Eye,  vol.  i. 
chap.  4.)  Others  are  likewise  described  by  Mery , 
in  Mem.  de  l’ Acad,  des  Sciences,  1703  ; by  Dupre, 
in  Phil.  Trans,  vol.  xix. ; and  Home,  in  the  same 
work,  vol.  lxxxi. 

The  only  treatment  which  excrescences  of  the 
cornea  admit  of,  is  that  of  removing  them  with  a 
scalpel  and  a pair  of  forceps,  or  destroying  them 
with  caustic. 

Abscesses  of  the  Cornea. 

When  the  matter  is  collected  between  the  la- 
mellae of  the  cornea,it  first  appears  like  a small 
spot and,  instead  of  resembling  a speck  in  colour, 
it  is  of  the  yellow  hue  of  common  pus.  As  the 
quantity  of  the  matter  increases,  this  spot  becomes 
broader,  and  it  does  not  alter  its  situation  from  the 
position  of  the  head. . If  it  be  situated  among  the 
external  layers  of  the  cornea,  or  immediately  below 
the  corneal  conjunctiva,,  a tumour  is  formed  an- 
teriorly, and,  if  toucheekwith  the  point  of  a probe, 
the  contained  fluid  can.  be  felt  fluctuating  within, 
or  if  the  eye  be  looked  at  sideways,  an  alteration  in 
the  form  of  the  cornea  may  be  readily  perceived. 

When  the  matter  collects  between  the  interior 
lamellae,  it  does  not  produce  any  evident  alteration 
in  the  external  form  of  the  cornea ; but,  if  it  be 
touched  with  the  point  of  a probe,  a fluctuation 
can  be  more  or  less  distinctly  perceived,  and  the 
spot  alters  its  form,  and  becomes  somewhat 
broader. 

Such  collections  of  matter  appear  on  every  part 
of  the  cornea.  Sometimes  they  alter  their  situa- 
tion by  degrees,  and  sink  downwards ; and  some- 
times they  change  both  their  situation  and  form. 
They  seldom  cover  more  than  one-fourth,  or  one- 
third  of  the  cornea. 

When  the  quantity  of  matter  is  small,  it  is  often 
completely  absorbed  during  the  abatement  of  the 
inflammatory  symptoms,  and  it  generally  leaves  no 
vestige  behind  it.  In  other  cases,  the  cornea  is 
eroded  externally,  producing  an  ulcer,  and  sub- 
sequent opacity.  In  some  few  instances,  the  in 
ternal  lamellae  of  the  cornea  give  way,  and  the 
matter  escapes  into  the  anterior  chamber.  When 
an  artificial  opening  is  made,  the  matter  often  does 
not  readily  flow  out ; and  it  is  sometimes  so  tena- 
cious, and  contained  in  a cavity  so  irregular,  that 
it  neither  escapes  spontaneously,  nor  can  it  be  eva- 
cuated by  art. 

It  is  particularly  to  the  cases,  in  which  the  mat- 
ter collects  between  the  layers  of  the  cornea,  that 
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the  terms  unguis,  and  onyx,  are  applied.  (See 
W ar  dr  op'  $ Essays  on  the  Morbid  Anatomy  of  the 
Human  Eye,  vol.  i.  chap.  6.)  According  to  a late 
writer,  these  words  should  be  restricted  to  what  he 
names  “ crescentic  interlamellar  depositions.” 
(Travers’s  Synopsis  of  the  Diseases  oj-  the  Eye, 
p.  115.)  Where  the  cornea  is  affected  with  onyx, 
this  gentleman  commends  antiphlogistic  treatment. 
(P.  278.)  And  with  respect  to  a large  collection 
of  matter  in  the  cornea,  whether  the  puriform  onyx, 
or  central  abscess,  he  observes,  that  it  requires  “ a 
supporting  constitutional  treatment,  mild  cathartics, 
and  the  application  of  blisters : calomel  should  be 
avoided,  and  the  cornea  can  seldom  be  punctured 
with  advantage.”  ( P.  280.) 

Opacities  of  the  Cornea. 

Opacity  of  the  cornea  is  one  of  the  worst  con- 
sequences of  obstinate  chronic  ophthalmy.  The 
term  opacity  is  used,  when  the  loss  of  transparency 
extends  over  the  whole,  or  the  greater  part  of  the 
cornea  ; while  other  cases  of  a more  limited  kind 
are  named  specks.  The  distinction,  as  Beer  ob- 
serves, is  chiefly  important  in  respect  to  the  prog- 
nosis. (Lehre  von  den  Augenkr.  b.  ii.  p.  77. 
Ryallin  Dubl.  Trans,  vol.  v.  p.  9.) 

Scarpa  distinguishes  the  superficial  and  recent 
species  of  opacity  from  the  albugo  and  leucoma 
(see  these  words),  which  are  not  in  general  attended 
with  inflammation,  assume  a clear  pearl  colour, 
affect  the  very  substance  of  the  cornea,  and  form 
dense  specks.  The  nebula,  or  slight  opacity,  allows 
the  iris  and  pupil  to  be  discerned  through  a kind  of 
cloudiness,  and  consequently  does  not  entirely 
bereave  the  patient  of  vision.  The  nebula  (he 
says)  is  an  effect  of  protracted  or  ill-treated  chronic 
ophthalmy.  The  veins  of  the  conjunctiva,  much 
relaxed  by  the  long  continuance  of  the  inflammation, 
become  preternaturally  turgid  and  prominent ; af- 
terwards they  begin  to  appear  irregular  and  knotty, 
first  in  their  trunks,  then  in  their  ramifications,  near 
the  union  of  the  cornea  wdth  the  sclerotica,  and 
lastly,  in  their  most  minute  ramifications,  returning 
from  the  delicate  layer  of  the  conjunctiva,  spread 
over  the  cornea. 

When  this  happens,  some  reddish  streaks  begin 
to  be  perceptible,  in  the  interspaces  of  which,  very 
soon  afterwards,  a thin  milky  albuminous  fluid  is 
effused,  which  dims  the  diaphanous  state  of  the 
cornea.  The  whitish,  delicate,  superficial  speck, 
thence  resulting,  forms  precisely  what  is  termed 
nebula,  or  the  kind  of  opacity  here  to  be  considered. 
And  since  this  extravasation  may  happen  only  at 
one  point  of  the  cornea,  or  in  more  places,  the 
opacity  may  be  in  one  speck,  or  in  several  distinct 
ones,  but  which  altogether  diminish,  more  or  less, 
the  transparency  of  this  membrane. 

The  opacity  of  the  cornea,  which  sometimes 
takes  place  in  violent  acute  ophthalmy,  seems  to 
Scarpa  to  be  quite  different  from  nebula.  The  first 
is  a deep  extravasation  of  coagulable  lymph  in  the 
internal  cellular  texture  of  the  cornea,  or  else  the 
opacity  proceeds  from  an  abscess  between  the  layers 
of  this  membrane  about  to  end  in  ulceration.  On 
the  other  hand,  the  nebula  forms  slowly  upon  the 
superficies  of  the  cornea,  in  long-protracted  chronic 
ophthalmy  ; is  preceded  first  by  a varicose  enlarge- 
ment of  the  veins  in  the  conjunctiva,  next  of  those 
in  the  delicate  lamina  of  this  tunic,  continued  over 
the  front  of  the  cornea;  and  finally  it  is  followed 


by  an  effusion  of  albuminous  lymph  in  the  texture 
of  this  thin  layer,  expanded  over  the  transparent 
part  of  the  eye.  This  effusion  never  elevates  itself 
in  the  shape  of  a pustule.  Wherever  the  cornea 
is  affected  with  nebula,  the  part  of  the  conjunctiva, 
corresponding  to  it,  is  constantly  occupied  by  a 
network  of  varicose  veins,  more  knotty  and  pro- 
minent than  other  vessels  of  the  same  description  ; 
and  though  the  cornea  be  clouded  at  more  points 
than  one.,  there  are  distinct  corresponding  fasciculi 
of  varicose  veins  in  the  white  of  the  eye.  Scarpa 
injected  an  eye  affected  with  chronic  ophthalmy, 
and  nebula,  and  he  found  that  the  wax  easily 
passed,  both  into  the  enlarged  veins  of  the  con- 
junctiva, and'  those  of  that  part  of  the  surface  of 
the  cornea  where  the  opacity  existed ; the  inoscula- 
tions all  round  the  margin  of  the  cornea  were  beau- 
tifully variegated,  without  trespassing  that  line  which 
bounds  the  sclerotica,  except  on  that  side,  where 
the  cornea  wras  affected  with  this  species  of  opacity. 

Mr.  Travers  does  not  adopt  precisely  the  same 
definition  of  a nebula  as  Scarpa  ; for  he  describes  it 
as  a thickening  of  the  conjunctiva,  and  an  effusion 
of  adhesive  matter  between  it  and  the  cornea,  or 
between  the  lamellae  of  the  latter , commonly  the 
product  of  acute  strumous  ophthalmy.  ( Synopsis , 
6$ c.  p.  118.)  Nebulous  opacities  are  indeed  uni- 
versally admitted  to  be  more  numerous  than  what 
Scarpa  represents. 

According  to  Scarpa,  the  superficial  opacity, 
which  alone  he  calls  nebula,  demands,  from  its 
very  origin,  active  treatment ; for,  though  at  first 
it  may  only  occupy  a small  portion  of  the  cornea, 
when  left  to  itself  it  advances  towards  the  centre  of 
this  membrane,  and  the  ramifications  of  the  dilated 
veins  upon  this  coat,  growing  still  larger,  at  length 
convert  the  delicate  continuation  of  the  conjunctiva 
upon  the  surface  of  the  cornea,  into  a dense  opaque 
membrane,  obstructing  vision. 

Idle  curative  indication  in  this  disease,  as  insisted 
upon  by  Scarpa,  is  to  make  the  varicose  vessels 
resume  their  natural  diameters,  or,  if  that  be  im- 
practicable, to  cut  off  all  communication  between 
the  trunk  of  the  most  prominent  varicose  veins  of 
the  conjunctiva,  and  the  ramifications  coming  from 
the  surface  of  the  cornea,  the  seat  of  the  opacity. 
The  first  mode  of  treatment  is  executed  by  means 
of  topical  astringents,  especially  Janin’s  ointment, 
and  success  attends  it,  when  the  opacity  is  in  an 
early  state,  and  not  extensive.  But  when  advanced 
to  the  centre  of  the  cornea,  the  surest  treatment  ap- 
pears to  Scarpa  to  be  the  excision  of  the  fasciculus  of 
varicose  veins  near  their  ramifications,  that  is,  near 
the  seat  of  the  opacity,  with  a pair  of  small  forceps 
and  curved  scissors.  (Scarpa  sulle  Melattie  degli 
Occhi,  c.  8.) 

According  to  the  experience  of  Dr.  Vetch, 
Scarpa’s  plan  of  removing  the  plexus  of  varicose 
vessels,  together  with  a portion  of  the  conjunc- 
tiva, produces  no  good  effect,  “ except  in  cases  of 
great  relaxation  of  the  membrane  covering  the 
eye.”  He  asserts,  that  new  vessels  immediately 
appear  in  the  room  of  those  removed,  and  the  good 
derived  from  the  bleeding  does  not  compensate 
for  the  irritation  produced  by  the  operation.  (A 
Practical  Treatise  on  the  Diseases  of  the  Eye,  p.  86.) 
Another  experienced  writer  also  declares,  that  the 
plan  of  dividing  the  red  vessels  proceeding  to  the 
opaque  part  cannot  be  of  any  service.  (See 
Lawrence  on  Dis.  of  the  Eye,  p.  372.)  However, 
I when  it  is  reflected,  that  Scarpa  advises  this  prac- 
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tice  only  for  advanced  cases,  and  particularly  re- 
commends topical  astringents  for  the  more  recent 
stages  of  the  disease,  he  nearly  agrees  with  Dr. 
Vetch,  as  far  as  this  point  is  concerned.  But, 
Scarpa’s  account  of  the  disease  and  its  treatment 
is  left  imperfect  by  the  omission  of  any  notice  of 
the  connection,  frequently  existing*  between  opacity 
of  the  cornea,  and  a rough,  seabrous,  granulated 
state  of  the  lining  of  the  eyelids.  Yet,  perhaps, 
Scarpa  was  not  to  be  expected  to  treat  of  this 
combination,  in  his  chapter  on  nebula  * because  his 
definition  of  the  superficial  opacity  will  not  alto- 
gether suit  the  affection  of  the  same  membrane, 
referred  to  in  the  following  observations : — It  is 
remarked  by  Dr.  Vetch,  that,  after  the  complete 
cessation  of  conjunctival  ophthalmia,  as  far  as 
regards  that  portion  of  the  membrane  which  covers 
the  eye,  the  villous  elongation  of  the  vessels  of  the 
lining  of  the  eyelids,  instead  of  recovering  their 
natural  state,  acquire  a further  increase  of  size,  so 
as  to  produce  a rough,  scabrous,  or  granulated 
surface,  with  a secretion  of  puriform  matter.  The 
irritation  of  this  unequal  surface  gradually  induces 
an  inflammatory  state  of  the  sclerotic  vessels,  and, 
consequently,  a greater  flow  of  blood  towards  the 
cornea : the  superficial  vessels  become  varicose  ; 
the  conjunctiva  assumes  a dusky  and  loaded  ap- 
pearance ; and  the  cornea  becomes  opaque,  not 
partially,  but  throughout  the  whole  extent  of  its 
structure.  This  affection,  says  Dr.  Vetch,  is 
essentially  different  from  those  nebulous,  or  partial 
opacities,  which  take  place  in  primary  sclerotic 
inflammation,  and  which  consist  in  slight  extra- 
vasations, accompanied  by  intolerance  of  light, 
and  in  which  any  affection  of  the  palpebral  linings 
is  a secondary,  instead  of  a primary  circumstance. 
The  cornea  is  of  the  green  colour  presented  by  a 
broken  gun-flint;  and  while  it  is  sufficiently  dia- 
phanous to  permit  the  perception  of  light,  it  is  yet 
too  opaque  to  allow  the  patient  to  discern  external 
objects,  except  by  their  shades.  Nor  can  the 
colour  of  the  iris,  and  limits  of  the  pupil  be  seen. 
Dr.  Vetch  also  describes  the  conjunctiva  as  being 
sometimes  so  much  relaxed,  and  its  vessels  so 
generally  loaded,  as  to  give  it  a dusky  appear- 
ance similar  to  that  of  the  cornea ; and,  in  other 
instances,  without  much  alteration  of  its  thickness, 
or  transparency,  it  is  said  to  lose  for  a considerable 
extent  its  close  attachment  to  the  subjacent  lamina 
of  the  cornea.  Along  with  the  opaque  state  of  the 
cornea,  there  is  more  generally  an  enlargement  of 
individual  vessels,  which  penetrate  almost  to  its 
centre,  increase  as  they  come  outwards,  and  ter- 
minate in  trunks,  which  run  to  the  duplicature  of 
the  conjunctiva.  Dr.  Vetch  represents  this  disease 
of  the  palpebrae  as  consisting  at  first  in  a highly 
villous  state  of  their  membranous  lining.  This 
state,  if  not  rectified  by  proper  treatment,  give 
birth  to  granulations,  which,  in  time,  become  more 
deeply  sulcated,  hard,  or  warty,  accompanied  by 
an  oozing  of  purulent  matter.  Dr.  Veteh  has  ex- 
plained, that  the  use  of  the  actual  cautery,  excision, 
and  friction,  for  the  purpose  of  curing  the  diseased 
state  of  the  eyelids,  may  be  traced  back  to  Hip- 
pocrates who  prefers  escharotics.  Dr.  Vetch 
ascribes  their  first  employment  in  these  cases  to 
St.  Ives.  Mr.  Saunders,  he  observes,  took  an 
early  and  just  view  of  the  relations,  existing 
between  the  diseased  conditions  of  the  palpebral 
linings,  and  the  opaque  state  of  the  cornea  ; and 
he  succeeded  in  establishing  the  cure  of  the  latter 
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by  the  removal  of  the  former.  In  short,  Dr.  Vetch 
admits,  that,  in  the  case,  which  more  especially 
formed  the  claim  of  Mr.  Saunders  to  the  discovery 
of  the  nature  of  the  disease,  the  practice  of  excision 
was  attended  with  complete  success.  Dr.  Vetch 
contends*  however,  that  this  method  is,  for  the 
most  part,,  inadequate  to  the  cure  of  the  disease ; 
and  that  there  are  very  few  cases,  in  which  the 
more  certain  and  consistent  process  of  gradually 
repressing  the  diseased  surface  by  escharotic  sub- 
stances will  not  produce  a more  complete  and  per- 
manent cure.  After  giving  a fair  trial  to  a great 
variety  of  escharotics,  made  into  ointments,  and 
applied  to  the  inside  of  the  upper  eyelid.  Dr.  Vetch 
found  the  direct  application  of  the  escharotic  sub- 
stances themselves  was  preferable.  When  there 
is  too  much  increased  action  in  the  vessels  of  the 
sclerotic  coat,  Dr.  Vetch  recommends  the  use  of 
escharotics  to  be  preceded  by  cupping  on  the  tem- 
ples ; or,  when  there  is  any  risk  of  a slough,  the  ap- 
plication of  a leech  to  the  inside  of  the  lower  eyelid. 
Whatever  will  bring  on  a determination  of  blood 
to  the  head  is  to  be  avoided,  and  a low  regimen 
observed. 

The  escharotics,  preferred  by  Dr.  V etch,  are  the 
sulphate  of  copper  and  nitrate  of  silver,  scraped  in 
the  form  of  a pencil,  and  fixed  in  a portcrayon. 
In  this  way,  he  says,  they  should  be  applied,  not, 
as  some  have  conceived,  with  the  view  of  produc- 
ing a slough  over  the  whole  surface ; but,  with 
great  delicacy,  and  in  so  many  points  only,  as  will 
produce  a gradual  change  in  the  condition  and  dis- 
position of  the  part.  As  long  as  there  is  any  secre- 
tion of  pus,  the  above  application  may  be  materially 
assisted  by  the  daily  use  of  the  undiluted  liquor 
plumbi  acetatis.  When  the  disease  resists  these 
remedies,  and  its  surface  is  hard  and  warty.  Dr. 
Veteh,  applies  to  the  everted  surface,  powder  of 
verdigris,  or  burnt  alum,  finely  levigated  ; or  even 
lightly  touches  the  diseased  surface  with  caustic 
potash.  In  employing  these  remedies,  he  enjoins 
confining  their  operation  to  the  point  of  contact, 
so  as  to  prevent  them  from  hurting  the  eye. 
Hence  they  are  to  be  applied  in  very  minute 
quantities  with  a fine  camel’s  hair  pencil,  and  to 
be  washed  off  with  an  elastic  gum  syringe,  before 
the  eyelid  is  returned.  Of  the  employment  of 
astringent  collyria,in  conjunction  with  escharotics. 
Dr.  Vetch  disapproves.  (See  Practical  Treatise 
on  the  Dis.ofthe  Eye,  p.  &c.)  With  respect 
to  the  treatment  by  excision,  as  first  practised  by 
Mr.  Saunders  with  scissors,  and  afterwards  by  Sir 
W.  Adams  with  a knife,  the  principle  of  cure  does 
not  appear  to  me  different  from  that  aimed  at  with 
escharotics,  unless  these  latter  be  supposed  not 
always  to  destroy,  but  sometimes  to  cause,  an  ab- 
sorption of  the  fungous  granulations.  At  present, 
the  last  method  is  considered  most  effectual ; and, 
during  the  operation  the  eyelids  should  be  everted 
over  a probe. 

For  the  form  of  disease,  termed  by  Mr.  Travers 
“strumous  nebula,  with  vessels  overshooting  the 
cornea,”  this  gentleman  recommends  ptyalism. 
He  says,  that,  “ the  hydrargyrum  cum  creta,  or 
oxy-muriate,  in  small,  but  frequent  doses,  will 
sometimes  succeed  better  in  this  case,  than  the  other 
forms  of  mercury,  and  the  combination  of  calo- 
mel with  antimony,  better  than  that  with  opium.” 
When  the  internal  exhibition  of  mercury  either 
disorders  the  bowels,  or  has  no  effect  on  the  con- 
stitution, frictions  are  to  be  preferred.  ( Synopsit 
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of  the  Diseases  if  the  Eye , p.  282.)  In  the  par- 
ticular form  of  opacity,  to  which  he  alludes,  he 
disapproves  of  dividing  the  vessels  of  the  conjunc- 
tiva, before  the  inflammation  has  declined.  (P. 
285.) 

The  following  varieties  of  corneal  opacity  are 
enumerated  by  Mr.  Lawrence*  as  admitting  of 
removal:-— “A  general  dul  ness.,  or  haziness,  and 
sometimes  a thin  nebula  of  the  cornea,  occur  in 
iritis,  and  other  internal  inflammations  of  the  eye  ; 
the  change  appears  diffused  through  its  whole  tex- 
ture. Often  a more  or  less  thick  film  covers  the 
cornea  in  the  purulent  ophthalmia  of  infants,  the 
conjunctival  layer  being  thickened  and  loosened 
by  the  Inflammation  ; the  cornea  assumes  a pale 
greyish  colour,  and  this  appearance  sometimes  ex- 
tends over  the  whole  surface.  A general  nebulous, 
or  more  opaque  state  of  the  cornea,  is  produced  in 
corneitis.  There  is  also  nebulous  opacity,  often 
accompanied  with  some  redness  in  strumous  oph- 
thalmia. These  four  cases  present  examples  of 
impaired  transparency,  which  admit  of  complete 
relief.  .Indeed,  it  is  sufficient  in  these  cases  to 
arrest  -the  inflammation,  which  has  caused  the 
opaque  change,  and  the  latter  will  disappear  of 
itself.  In  the  first,  and  the  two  last  instances, 
there  is  general  disturbance  of  the  corneal  circula- 
tion, and  interstitial  deposition  ; in  the  second,  the 
ihucous  layer  alone  is  the  seat  of  change.  The 
dotted  opacity,  caused  by  inflammation  of  the 
membrane.of  the  aqueous  humour  also  disappears, 
when  the  inflammation  has  been  arrested. 

“Another,  and  .a  denser  kind  of  opacity  arises  from 
inflammation . of  a more  serious  character.  The 
change  affects  the  surface,  and  the  corneal  laminae 
more  or  less  .deeply : it  is  interstitial  deposition  under 
considerable  inflammation  of  the  corneal  texture.” 
White  apff  dense  opacities  of  this  kind  may  be  les- 
sened, but  cannot  be  entirely  removed.  They  may 
be  occasioned  by  lime,  or  by  effusion  of  matter 
when  suppuration  has  taken  place.  In  the  latter 
case,  the  opacity  has  at  first  a yellowish,  and  sub- 
sequently a light  brownish  tint.  When  the  corneal 
laminae  are  affected  throughout,  it  seems  to  Mr. 
Lawrence;.,  that  we  cannot  do  much  good.  Our 
first  object,  where  inflammation  is  present,  is  to 
stop  it,  and  then  the  newly  deposited  matter  will 
often  be  absorbed.  In  children  this  is  exemplified 
with  remarkable  frequency.  After  having  waited 
a little  to  see  what  the  removal  of  inflammation 
will  accomplish,  Mr.  Lawrence  would  try  an  issue, 
or  -seton  in  the  temple*  with  regulation  of  diet  and 
the  stomach  and  bowels.;  and  finally  stimulants, 
and  astringents,  particularly  a solution  of  the  nitrate 
of  silver,  gr.  ij.  to.  each  oz.  of  water,  but  gradually 
increased.  This  may  either  be  dropped  into  the 
eye  or  applied  to  the  opaque  part  by  means  of  a 
camel-hair  brush.  (See  Lawrence  on  Dis.  of  the 
Eye,  p.  37 L) 

From  some  observations,  published  by  Mr. 
Wardrop,  it  would  appear,  that  certain  opacities 
of  the  cornea  are  produced  by  an  increase  in  the 
quantity  of  the  contents  of  the  eyeball,  and  not  by 
the  deposition  of  an  albuminous  fluid  in  the  texture 
of  the  cornea,  as  takes  place  in  the  common  speck. 
He  considers  this  fact  proved  by  cases,  in  which 
the  .cornea  regained  its  transparency  the  instant  the 
aqueous  humour  was  evacuated.  Some  cases  are 
detailed  by  this  gentleman,  with  the  view  of  recom- 
mending the  practice  of  puncturing  the  cornea,  and 
discharging  the  aqueous  humour,  for  the  relief  of 


the  kind  of  opacity  to  which  I have  here  alluded. 
(See  Med . Chir.  Trans,  vol.  iv.  p.  180,  &c.) 

For  other  opacities,  refer  tQ  Albugo,  Leucoma, 
and  Staphyloma. 

Ulcers  of  the  Cornea. 

An  ulcer  is  a common  consequence  of  the  burst- 
ing of  a small  abscess,  which  not  unfrequently 
forms  beneath  the  delicate  layer  of  the  conjunctiva 
continued  over  the  cornea,  or  in  the  very  substance 
of  the  cornea  itself,  after  violent  ophthalmy.  At 
other  times,  the  ulcer  is  produced  by  the  contact 
of  corroding  matter,  or  sharp-pointed  bodies  in- 
sinuated into  the  eyes,  such  as  quick-lime,  pieces 
of  glass,  or  iron,  thorns,  &c.  As  Dr.  Vetch  has 
observed,  ulceration  of  the  cornea  is  a very  frequent 
consequence  of  purulent  ophthalmy.  The  little 
abscess  of  the  cornea  is  attended  with  the  same 
symptoms,  as  severe  acute  ophthalmy;  especially 
with  a troublesome  sensation  of  tension  in  the  eye, 
eyebrow,  and  nape  of  the  neck,  with  ardent  heat, 
copious  secretion  of  tears,  aversion  to  light,  and 
intense  redness  of  the  conjunctiva,  particularly  near 
the  point  of  suppuration.  The  inflammatory  pus- 
tule, compared  with  similar  ones  in  any  other  part 
of  the  body,  is  slow  in  bursting  after  matter  is 
formed.  Scarpa  deems  it  improper,  however,  to 
puncture  the  small  abscess  ; for,  though  it  assumes 
the  appearance  of  being  perfectly  maturated,  the 
matter  contained  in  it  is  so  tenacious,  and  adherent 
to  the  substance  of  the  cornea,  that  not  a particle 
issues  out  of  the  artificial  aperture,  and  the  wound 
exasperates  the  disease  , increases  the  opacity  of  the 
cornea,  and  often  occasions  another  small  abscess 
to  form  in  the  vicinity  of  the  first.  Indeed,  if  the 
observations  of  Mr.Travers  be  correct,  “ The  ulcer 
of  the  cornea  begins,  not  in  abscess,  but  in  a cir- 
cumscribed deposit  of  lymph,  or  in  purer  ulcer- 
ative absorption  without  pus.”  ( Synopsis  of  the 
Dis.  of  the  Eye,  p.  106.)  And,  Dr.  Vetch  takes 
notice,  that  the  observation,  with  respect  to  fluid 
matter  never  forming  in  the  cornea,  he  invariably 
found  true  in  several  cases,  where  the  whole  of 
the  eyeball  had  been  destroyed  by  inflammation. 
(On  the  Dis . of  the  Eye,  p.  52.)  This  author  dif- 
fers from  Scarpa,  however,  respecting  the  question 
of  opening  pustules  or  abscesses  of  the  cornea  ; 
for,  he  remarks,  that,  whenever  the  matter  or 
slough  is  removed,  the  ulcer,  however  deep  and 
extensive,  will  fill  up  without  leucoma  being  the 
consequence.  By  a little  address,  he  says,  it  may, 
in  most  instances,  be  removed  in  a mass  upon  the 
point  of  a lancet,  or  couching-needle..  (Op.  cit. 
p.  50.)  This  remark  applies  both  to  cases,  where 
lymph  or  tenacious  matter  more  or  less  protrudes, 
and  to  instances,  in  which  it  is  quite  confined  be- 
tween the  lamellae  of  the  cornea.  Scarpa  thinks 
that  the  safest  plan  is  to  temporize  until  the  pustule 
spontaneously  bursts,  promoting  it  by  means  of 
frequent  fomentations,  bathing  the  eye  with  warm 
milk  and  water,  and  applying  emollient  poultices. 
The  spontaneous  bursting  of  the  little  abscess  is 
usually  denoted  by  a sudden  increase  of  all  the 
symptoms  of  ophthalmy ; particularly  by  an  in- 
tolerable burning  pain  at  the  point  of  the  cornea, 
where  the  abscess  first  began,  greatly  increased  by 
motion  of  the  eye  or  eyelid.  The  event  is  con- 
firmed by  ocular  inspection,  and  at  the  spot  wheie 
the  white  pustule  existed,  a cavity  appears,  as  may 
best  be  seen  when  the  eye  is  viewed  in  the  profile. 
Extraneous  bodies  in  the  eye,  which  have  simply 
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divided  a part  of  the  cornea,  or  lodged  in  it,  when 
soon  extracted,  do  not  in  general  cause  ulceration, 
as  the  injured  part  heals  by  the  first  intention. 
Those  which  destroy,  or  burn  the  surface  of  this 
membrane,  or  which,  when  lodged,  are  not  soon 
extracted,  excite  acute  ophthalmy,  suppuration  at 
the  injured  part,  and  at  length  ulceration. 

As  Dr.  Vetch  has  observed,  the  appearance  of 
ulceration  varies  according  to  the  degree  of  apo- 
stemation,  or  tendency  towards  it,  in  the  surround- 
ing cornea : when  this  part  is  clear,  the  case  is 
doing  well ; but  when  opacity  comeson,  the  ulcer 
is  increasing.  The  soft  middle  lamina,  he  says,  is 
destroyed  with  great  rapidity  when  the  inflamma- 
tion is  violent ; but  as  soon  as  the  ulcer  reaches  the 
internal  coat,  it  often  proceeds  no  further.  (On 
Dis.  of  the  Eye.,  p.  52.) 

The  ulcer  of  the  cornea,  as  Scarpa  remarks,  has 
this,  in  common  with  all  solutions  of  continuity  in 
the  skin  where  this  is  delicate,  tense,  and  endowed 
with  exquisite  sensibility,  that,  at  its  first  appear- 
ance, it  is  of  a pale  ash-colour.;  has  its  edges  high, 
and  irregular ; creates  sharp  pain ; discharges, 
instead  of  pus,  an  acrid  serum,  and  tends  to  spread 
widely  and  deeply.  Such  is  the  precise  character 
of  ulcers  upon  the  cornea;  and  such  is  the  nature 
of  those  upon  the  nipples  of  the  mammae.,  the  glans 
penis,  lips,  apex  of  the  tongue,  the  tarsi,  the 
entrance  of  the  meatus  auditorius  externus,  nos- 
trils, &c.  Ulcers  of  this  description,  neglected 
or  ill-treated,  speedily  enlarge,  make  their  way 
deeply,  and  destroy  the  parts  in  which  they  are 
situated.  If  they  spread  superficially  upon  the 
cornea,  the  transparency  of  this  membrane  is  de- 
stroyed ; if  they  proceed  deeply,  and  penetrate  the 
anterior  chamber  of  the  aqueous  humour,  this 
fluid  escapes,  and  a fistula  of  the  cornea  may 
ensue ; and  if  they  form  a larger  opening  in  it, 
besides  the  exit  of  the  aqueous  humour,  they 
occasion  another  more  grievous  malady  than  the 
ulcer  itself,  namely,  a prolapsus  of  a portion  of  the 
iris,  an  escape  of  the  crystalline  lens  and  vitreous 
humour,  in  short,  a total  destruction  of  the  whole 
organ  of  sight.  It  is  therefore  of  the  highest  im- 
portance, as  soon  as  an  ulcer  appears  upon  the 
cornea,  to  impede  its  growing  larger,  as  much  as 
the  nature  of  it  will  permit;  the  morbid  process 
should  be  converted  into  a healing  one,  and  the 
surgeon  must  exert  his  skill  with  mere  attention, 
the  more  extensively  and  deeply  the  ulceration  has 
proceeded.  According  to  Scarpa,  the  cicatrix  of 
a larger  ulcer  impairs  the  texture  of  the  cornea  so 
much,  that  the  injury  is  irreparable.  Yet  Dr. 
Vetch  assures  us,  that  when  a slough  covers  an 
ulcer  of  considerable  extent,  and  is  taken  off  with 
great  caution  so  as  not  to  wound  the  inner  tunic 
of  the  cornea,  or,  when  it  cannot  be  removed,  if 
it  be  slightly  scarified  and  divided,  the  cornea  may 
recover  its  transparency  after  two-thirds  of  it  have 
been  in  this  state.  (On  the  Dis.  of  the  Eye,  p.51.) 

They  who  inculcate  that  no  external  application 
can  be  adopted  with  benefit,  for  the  cure  of  this 
disease,  before  the  acute  ophthalmy  has  been  sub- 
dued, or  at  least  diminished,  are,  in  Scarpa’s  opi- 
nion, deceived.  He  argues  that  local  remedies 
ought,  in  the  very  first  instance,  to  be  applied  to 
the  ulcer,  such  as  are  appropriate  to  lessen  the  irri- 
tability and  stop  the  destructive  process  going  on  : 
and  that  afterwards  means  should  be  taken  to  cure 
the  ophthalmy,  if  it  does  not  subside  gradually,  as 
the  ulcer  heals.  According  to  Scarpa’s  doctrine, 
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it  is  the  ulcer  which  keeps  up  the  ophthalmy,  not 
the  ophthalmy  the  ulcer.  The  case,  however,  is 
excepted,  in  which  the  ulcer  makes  its  appearance 
during  severe  ophthalmy.  Here  the  first  indication 
is  to  abate  inflammation. 

The  view  entertained  by  Mr.  Lawrence,  is  pre- 
cisely the  opposite  of  that  taken  by  Scarpa.  Ulcers 
of  the  cornea,  he  observes,  frequently  occur  in 
inflammation  of  the  external  tunics,  in  the  purulent, 
and  strumous  ophthalmia?.  “ Here,  as  in  other  in- 
stances, the  ulcer  is  the  consequence  of  inflamma- 
tion ; we  should  invert  the  order  of  occurrences,  if  we 
represented  the  latter,  as  produced  by  the  irritation 
of  the  former.  It  is  not  necessary  to  adopt  any 
local  treatment  merely  in  reference  to  the  ulcer. 
The  ordinary  treatment  must  be  employed  for  the 
inflammation.  When  that  is  removed,  the  ulcers 
will  heal.”  (Lawrence  on  Dis.  of  the  Eye,  p.  368.) 

Scarpa  observes,  that  as  soon  as  the  sensibility  in 
the  ulcer  abates,  the  ophthalmy  retreats  with  equal 
speed  .;  and  when  the  ulcer  heals,  the  inflammation 
disappears  gradually,  or,  at  most,  requires  only  the 
use  of  an  astringent  and  corroborant  collyrium  for 
a few  days.  He  finds  analogous  examples  of  this 
in  ulcers  of  other  parts,  particularly  in  the  little  foul 
ulcers  on  the  inside  of  the  lips,  the  apex  of  the 
tongue,  the  nipples,  glans,  penis,  all  which  at  their 
first  appearance,  assume  an  ash-coloured  surface, 
and  excite  inflammation  of  the  part  in  which  they 
are  seated.  To  subdue  this  inflammation,  wTe  do 
nothing  more  than  cure  the  excessive  irritability  in 
these  ulcers,  and  convert  the  ulcerative  process  into 
cicatrisation  : this  done,  the  surrounding  inflam- 
mation immediately  disappears  of  itself. 

These  good  effects,  Scarpa  says,  may  be  obtained 
by  caustic,  which  will  remove  the  irritability  in  the 
part  affected  ; and  convert  the  ash-coloured  surface 
of  .the  ulcer  into  an  eschar,  which,  as  a kind  of 
epidermis  will  moderate  the  pressure  of  the  neigh- 
bouring parts  upon  the  ulcer,  and  at  length  con- 
vert the  process  of  ulceration  into  that  of  granula- 
tion and  cicatrisation. 

The  caustic  to  which  Scarpa  gives  the  preference, 
is  the  nitrate  of  silver  scraped  to  a point  like  a 
pencil.  The  eyelids  being  opened,  and  the  upper 
one  raised  by  means  of  Pellier’s  elevator,  the  ulcer 
of  the  cornea  is  to  be  touched  with  the  apex  suffi- 
ciently to  form  an  eschar.  Should  any  of  the 
caustic  dissolve  in  the  tears,  the  eye  must  be  co- 
piously bathed  with  warm  milk,  or  a little  oil  of 
almonds  be  dropped  into  it.  (Ryall  in  Dull. 
Trarts.  vol.  v.)  At  the  instant  the  caustic  is  ap- 
plied, the  patient  complains  of  a most  acute  pain  ; 
but  this  aggravation  is  amply  compensated  by  the 
ease  experienced  a few  minutes  after  the  operation  : 
the  burning  heat  in  the  eye  ceases ; the  eye  and 
eyelids  become  capable  of  motion  without  pain ; 
the  flux  of  tears  and  the  turgidity  of  the  vessels  of 
the  conjunctiva  decrease;  the  patient  can  bear  a 
moderate  light,  and  enjoys  repose.  These  advan- 
tages last  while  the  eschar  adheres  to  the  cornea. 

On  the  separation  of  the  eschar,  sometimes  at 
the  end  of  two,  three,  or  four  days  after  the  appli- 
cation of  the  caustic,  the  primary  symptoms  of  the 
disease  recur,  especially  the  smarting  and  burning 
pain  at  the  ulcerated  part  of  the  cornea ; the  effu- 
sion of  tears  ; the  restraint  in  moving  the  eye  and 
eyelids  ; and  the  aversion  to  light ; but  all  these 
inconveniences  are  less  in  degree  than  before.  At 
their  recurrence,  the  surgeon  is  to  renew  the  ap- 
plication of  the  nitrate  of  silver,  making  a good 
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eschar  upon  the  whole  surface  of  the  ulcer,  which 
will,  as  before,  be  followed  by  perfect  ease  in  the 
eye.  The  application  of  the  caustic  is,  if  required 
to  be  repeated  a third  time  ; that  is,  if  upon  the 
separation  of  the  eschar,  the  extreme  irritability  in 
the  ulcer  is  not  exhausted,  and  its  progressive  mis- 
chief checked.  When  the  case  goes  on  favourably, 
the  sensibility  of  the  eye  is  found  lessened  after  each 
separation  of  the  eschar;  the  ulcer  also  abandoning 
its  pale  ash-colour,  assumes  a delicate,  fleshy  tint ; 
a certain  sign  that  the  destructive  process,  which 
prevailed,  is  turned  into  a healing  one.  The  turgid 
state  of  the  vessels  of  the  conjunctiva,  and  the 
degree  of  ophthalmy,  disappear  in  proportion  as 
the  ulcer  draws  near  to  a cure.  As  soon  as  ease  is 
felt  in  the  eye,  and  granulations  begin  to  rise, 
whether  after  the  first,  second,  or  third  application 
of  the  caustic  the  surgeon  must  refrain  from  its 
further  employment,  and  use  only  the  following 
collyrium  : R Zinci  Sulphatis  gr.  iv.  Aq.  Rosa;, 
3 iv.  Mucil.  sem.  Cydon.  mali  J ss.  M.  This  is  to 
be  used  every  two  hours,  the  eye,  in  the  intervals, 
being  defended  from  the  air  and  light,  by  means  of 
a gentle  compress,  and  retentive  bandage.  When, 
besides  the  ulcer  of  the  cornea,  a slight  relaxation 
of  the  conjunctiva  remains,  Janin’s  ointment,  to- 
wards the  end  of  the  treatment,  introduced  between 
the  eye  and  eyelids,  morning  and  evening,  proves 
serviceable. 

To  cure  those  superficial  excoriations  of  the 
cornea,  which  make  no  excavation  in  the  substance 
of  this  membrane,  and  which,  in  reality,  are  only 
a detachment  of  the  cuticle,  covering  the  layer  of 
the  conjunctiva  continued  over  the  cornea,  the  use 
of  caustic  is  not  requisite.  The  above  collyrium 
and  the  avoidance  of  too  much  light,  and  of  expo- 
sure to  the  air  will  be  sufficient. 

According  to  Dr.  Vetch,  when  the  ulcerative 
process  is  likely  to  destroy  the  membrane,  which 
lines  the  cornea,  it  can  only  be  checked  by  measures 
calculated  to  subdue  the  inflammation,  upon  which 
it  depends.  “ As  long,  therefore,  as  there  is  an 
appearance  of  activity  in  the  disease,  or  recurrence 
of  pain,  local  blood-letting,  by  cupping  or  leeches, 
must  be  steadily  adhered  to.  The  indication  of  the 
ulcer  healing  is  easily  seen  in  the  diminished  ac- 
tivity of  the  inflammation,  relief  from  pain,  and 
the  clean  aspect  of  the  ulcerated  part.  The  in- 
jection of  vegetable,  tepid,  astringent  infusions  may 
be  used,  or  milk  and  water  only.  When  called 
upon  in  extreme  cases,  where  the  immediate  per- 
foration of  the  inner  membrane  is  threatened,  we 
may,  with  great  propriety,  resort  to  the  operation 
of  puncturing  the  cornea  at  a place  as  remote  as 
possible  from  the  ulcer.  Next  in  importance  to  a 
diminution  of  the  action,  on  which  the  ulcer  de- 
pends, is  the  removal  by  scarification  of  any  slough 
thrown  out  from  its  surface,  or  imbedded  in  the  ad- 
joining part  of  the  cornea.  Sometimes,  but  always 
subordinate  to  these  indications,  we  may  add  some 
topical  applications  to  the  ulcer  ; a solution  of 
nitrate  of  silver,  the  infusion  of  tobacco,  or  calomel 
in  powder,  applied  with  a camel’s  hair  pencil.” 
(On  Diseases  of  the  Eye,  p.  57.)  In  incipient 
protrusions  of  the  inner  membrane  of  the  cornea, 
this  author  decidedly  condemns  the  use  of  the 
argentum  nitratum  in  the  free  manner  proposed  by 
Scarpa;  observing,  that,  “ if  the  caustic  touches  by 
accident  the  edge  of  the  ulcer,  or  any  part  but  the 
apex  of  the  projecting  vesicle,  it  will  often  produce 
much  mischief.” 


Sometimes  the  ulcer  assumes  the  form  of  a fun- 
gous excrescence  upon  the  cornea,  appearing  to 
derive  its  nourishment  from  a band  of  blood- 
vessels of  the  conjunctiva  ; and,  on  this  account, 
it  occasions,  not  unfrequently,  a serious  mistake  in 
being  taken  for  a real  pterygium.  Left  to  itself, 
or  treated  with  slight  astringents,  it  produces,  in 
general,  a loss  of  the  whole  eye.  It  requires  the 
speedy  adoption  of  some  active  and  efficacious 
plan,  to  destroy  all  the  fungus  upon  the  cornea,  to 
annihilate  the  vessels  of  the  conjunctiva  tending  to 
it,  and  to  impede  the  progress  of  ulceration.  This 
consists  first  in  cutting  away  the  fungus,  with  a 
pair  of  small  scissors,  to  a level  with  the  cornea, 
continuing  the  incision  far  enough  upon  the  con- 
junctiva, to  remove,  with  the  excrescence,  that 
string  of  blood-vessels  from  which  it  seems  to 
derive  its  supply.  Having  effected  this,  and  al- 
lowed the  blood  to  flow  freely,  Scarpa  applies  the 
nitrate  of  silver  to  all  the  cornea,  which  appears  to 
have  been  the  seat  of  the  fungus,  so  as  to  make  a 
complete  eschar  ; and  if,  upon  its  separation,  the 
whole  morbid  surface  should  not  be  destroyed,  he  * 
repeats  the  caustic  until  the  ulcerative  process 
changes  into  a healing  one. 

The  action  of  the  caustic  cannot  always  be  cal- 
culated with  precision,  and  therefore  a portion  of 
the  whole  thickness  of  the  cornea  may  be  destroyed 
with  the  fungus,  which  never  fails  to  be  followed  by 
a prolapsus  of  part  of  the  iris,  through  the  aperture 
made  in  the  cornea.  This  accident  may  seem 
grievous,  yet  it  is  not  irreparable.  (See  Inis, 
Prolapsus  of.) 

Mr.  Lawrence  is  not  such  an  advocate  as  Scarpa 
for  the  employment  of  caustic,  believing,  that  the 
notion  of  ulcers  of  the  cornea  commonly  requiring 
its  application  has  led  to  injurious  practice.  “ Ge- 
nerally speaking  (says  he)  I have  found  corneal 
ulcers  to  heal  most  rapidly  under  antiphlogistic 
treatment,  and  without  the  use  of  local  stimuli,  or 
astringents.”  And,  “ in  obstinate  cases  of  chronic 
ulceration,  which,  with  little  inflammation  will 
sometimes  creep  slowly  over  the  cornea,  healing  on 
one  side,  while  it  advances  on  the  other  (he  adds) 

I have  found  great  benefit  from  an  issue  in  the 
temple.”  (Lawrence,  ibid.  p.  368.) 

Dr.  Mackenzie,  in  his  practice,  seems  to  take  a 
middle  course  between  that  of  Scarpa  and  that  of 
Lawrence.  “ In  all  cases  (says  he)  we  endeavour 
of  course,  to  check  the  ulcerative  process  by  those 
measures,  which  are  fitted  for  subduing  the  par- 
ticular ophthalmia,  in  which  the  ulcer  has  taken 
its  origin.  The  girl,  whose  case  I have  related,  was 
in  a state  of  great  debility  in  consequence  of  over 
depletion.  Within  24  hours,  the  tonic  plan  of 
treatment  arrested  the  progress  of  a deep  ulcer  of 
one  of  her  cornea.  In  chronic  superficial  ulcer, 
which  often  proves  very  tedious,  calomel,  given  so 
as  to  affect  the  mouth,  is  sometimes  necessary. 
In  almost  all  cases  of  ulcerated  cornea,  counter 
irritation  will  be  found  useful.  As  the  inflamed 
state  of  the  eye  abates,  the  patient  finds  the  pain 
greatly  relieved.  It  frequently  happens,  how- 
ever, that  the  ulcer  itself  proves  a principal 
cause  of  prolonging  the  inflammation.”  In  such 
a case.  Dr.  Mackenzie  recommends  coating  the 
ulcer  with  nitrate  of  silver  in  solution,  or  in 
substance,  as  an  anodyne,  superior  to  any  sedative 
lotion,  or  internal  narcotic.  In  cases  of  superficial 
ulcer,  he  considers  it  best  to  touch  its  surface  with  a 
hair  pencil,  dipped  in  a solution  of  from  4 to  10  grains 
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of  the  nitrate  of  silver  in  an  ounce  of  distilled 
water.  Some  prefer  a solution  of  one  grain  of 
muriate  of  mercury  in  half  an  ounce  of  water,  to 
which  is  added  an  equal  quantity  of  vinum 
opii.  Dr.  Mackenzie,  however,  only  sanctions  the 
employment  of  nitrate  of  silver,  when  the  ulcer 
betrays  no  disposition  to  heal  of  itself.  (See 
Mackenzie  on  Diseases  of  the  Eye,  p.  577.  ed.  2.) 
Every  experienced  surgeon  will  coincide  with  this 
gentleman,  that,  in  all  cases  of  deep  and  even  in 
severe  cases  of  superficial  ulcers  of  the  cornea 
near  the  centre  of  the  pupil,  the  pupil  should  be 
kept  dilated  with  belladonna.  {Ibid.  p.  580.) 
This  is  done  to  prevent  the  iris  from  getting 
in  contact  with  the  cornea,  and  becoming  ad- 
herent to  it.  He  recommends  the  belladonna, 
however,  not  to  be  dropped  into  the  eye,  but  ap- 
plied to  the  eyebrow  and  eyelids.  In  penetrating 
ulcer  of  the  cornea,  Mr.  Middlemore  is  also  in 
favour  of  belladonna.  (On  Dis.  of  the  Eye,  vol.  i. 
p.  486.)  Where  the  ulcer  depends  on  severe  in- 
flammation, this  gentleman  aims  at  subduing  the 
latter  by  means  of  bleeding  and  mercury.  He 
admits,  however,  that  mercury  is  hurtful  in  the 
deep  crescentic  ulcer  of  old  feeble  subjects,  and  in 
certain  forms  of  sloughingand  scrofulous  ulceration 
of  the  cornea.  In  all  cases  of  deep  circumscribed 
ulcer,  unattended  by  severe  inflammation,  he  ap- 
proves of  touching  the  sore  with  the  solid  nitrate 
of  silver.  In  slighter  instances,  and  particularly 
in  the  extensive  superficial  ulcer,  the  lotion  of  zinc, 
or  of  the  nitrate  of  silver,  in  the  proportion  of  two 
or  more  grains  to  the  ounce  of  water,  seem  to  him 
preferable.  (See  Middlemore  on  Dis.  of  the  Eye, 
vol.  i.  p.  483.) 

Two  cases  of  ulcer  of  the  cornea  are  recorded, 
which  were  benefited  by  Mr.  Wardrop’s  operation 
of  puncturing  the  cornea  and  discharging  the 
aqueous  humour.  In  the  first  example,  there  was 
an  ulcer  on  the  central  part  of  the  cornea,  and  a 
cluster  of  blood-vessels  passing  towards  it.  The 
whole  eyeball  was  also  much  inflamed.  The 
puncture  was  made  at  the  place  where  the  vessels 
passed.  The  patient’s  severe  headach  was  re- 
lieved, and  under  the  use  of  fomentations,  and  the 
vinous  tincture  of  opium,  all  the  other  symptoms 
rapidly  subsided.  In  the  second  case,  there  were 
two  or  three  erosions,  with  a good  deal  of  mud- 
diness of  the  cornea,  headach,  &c.  The  obscurity 
of  this  membrane  instantly  disappeared,  and  the 
headach  subsided  upon  the  aqueous  humour  being- 
discharged.  With  the  help  of  bleeding  and  foment- 
ations, the  symptoms  abated,  the  ulcer  healed  in 
a few  days,  and  the  eye  recovered.  (See  Med. 
Chir.  Trans,  vol.  iv.  pp.  186,  187.) 

In  superficial  ulcers  of  the  cornea,  attended 
with  much  inflammation  of  the  conjunctiva,  Mr. 
Travers  recommends  opium,  combined  so  as  to 
operate  upon  the  skin,  and  keeping  the  bowels 
well  open.  Here  he  differs  from  Scarpa,  in  spe- 
cifying the  use  of  the  nitrate  of  silver,  as  the  best 
local  treatment.  Warm  fomentations,  he  says, 
afford  temporary  relief,  and  when  the  inflamma- 
tion of  the  sclerotica  is  intense,  he  advises  the 
exhibition  of  mercury.  ( Synopsis  oj  the  Diseases 
of  the  Eye,  p.  278.) 

With  regard  to  the  treatment  of  indolent,  and 
deep-sloughing  ulcers  of  the  cornea,  Mr.  Travers 
praises,  in  addition  to  the  employment  of  the  nitrate 
of  silver,  the  occasional  use  of  leeches,  and  the 
administration  of  tonics  and  sedatives. 


The  same  author  has  also  noticed  chronic  inter- 
stitial ulcers,  where  the  cornea  is  transparent,  “ but 
indented,  like  a bonce,  when  struck  upon  a marble 
hearth,  or  pitted,  according  as  the  ulcers  are  dif- 
fused, or  circumscribed.”  These  are  said  to  suc- 
ceed acute  inflammation,  w’hen  large  quantities  of 
blood  have  been  lost,  and  to  occur  frequently  in 
children  imperfectly  nourished,  or  in  adults,  who 
are  very  debilitated.  With  the  aid  of  good  diet, 
tonics,  and  moderate  topical  stimulants,  like  the 
vinum  opii,  or  the  zinc  collyrium,  they  become 
hazy,  which  denotes  the  commencement  of  the 
adhesive  inflammation.  (Op.  cit.  p.  117.) 

Saturnine  lotions  and  ointments,  applied  to 
ulcers  of  the  cornea,  either  superficial,  or  deep, 
produce  an  opaque  cicatrix.  Hence,  they  are 
totally  inadmissible.  (See  Jacob,  in  Dublin  Hos- 
pital Reports,  vol.  v.  p.  369.  Mackenzie  on  Dis. 
of  the  Eye,  p.576.  ed.  2.) 

Ossification  of  the  Cornea. 

Mr.  Wardrop  has  seen  only  one  instance  of 
ossification  of  the  cornea ; and,  in  that  case,  the 
whole  eye  was  changed  in  its  form,  and  the 
cornea  had  become  opaque.  On  macerating  the 
latter  part,  a piece  of  bone,  weighing  two  grains, 
oval-shaped,  hard,  and  with  a smooth  surface,  was 
found  between  its  lamellae.  A piece  of  bone  was 
also  found  between  the  choroid  coat  and  retina. 

The  same  gentleman  informs  us,  that  Walter 
had,  in  his  museum,  a piece  of  cornea,  taken  from 
a man  sixty  years  of  age,  containing  a bony  mass, 
which  was  three  lines  long,  two  broad,  and  weighed 
two  grains. 

In  Mr.  Wardrop’s  publication,  there  is  also 
recorded  a curious  case,  in  which  a portion  of 
bone  was  formed,  either  in  the  substance  of  the 
cornea,  or  immediately  behind  it,  and  which  was 
extracted  from  the  eye  by  Mr.  Anderson,  surgeon 
at  Inverary.  The  patient  was  a woman  thirty- 
one  years  of  age,  and  the  formation  of  the  bony 
substance,  which  was  about  half  as  large  as  a six- 
pence, is  said  to  have  been  occasioned  by  a fall 
against  the  root  of  a tree,  fifteen  years  before  the 
operation,  by  which  accident  the  eye  was  struck, 
though  not  cut.  (See  Wardrop’ s Essays  on  the 
Morbid  Anatomy  of  the  Human  Eye,  vol.  i. 
chap.  10.) 

Alteration  in  the  Form  of  the  Cornea. 

This  is  the  last  subject  which  I shall  take  notice 
of  in  the  present  article.  It  is  well  known,  that 
the  convexity  of  the  cornea  varies  in  different 
persons,  and  in  the  same  individual  at  different 
periods  of  life,  this  part  of  the  eye  being  naturally 
most  convex  in  young  subjects.  It  appears  also 
from  the  experiments  of  the  late  Mr.  Ilamsden, 
and  those  of  Sir  E.  Home,  that  the  sphericity  of 
the  cornea  is  altered  according  to  the  distance  at 
which  objects  are  viewed. 

Sometimes  the  cornea  projects,  or  collapses,  so 
considerably,  without  its  transparency  being  af- 
fected, that  sight  is  much  impaired,  or  quite  de- 
stroyed. The  first  case  has  been  called,  by  some 
authors,  the  Stayhyloma  pellucidum;  the  second 
Rhytidosu. 

Leveille,  the  French  translator  of  Scarpa’s 
book  on  the  diseases  of  the  eye,  has  described  a 
case,  in  which  the  cornea  of  both  eyes  became  of 
a conical  form.  Mr.  Wardrop  met  with  two 
examples  of  a similar  disease;  but  only  one  eye 


412  COR 

was  affected  in  each  of  them.  In  both  eases,  the 
conical  figure  of  the  cornea  was  very  remarkable, 
and  the  apex  in  the  cone  was  in  the  centre  of  the 
cornea.  When  the  eye  was  viewed  laterally,  the 
apex  resembled  a piece  of  solid  crystal ; and  when 
looked  at  directly  opposite,  it  had  a transparent 
sparkling  appearance,  which  prevented  the  pupil 
and  iris  from  being  distinctly  seen. 

One  of  these  cases  occurred  in  a lady  upwards 
of  thirty  years  of  age,  and  the  changes  produced  in 
her  vision  were  very  remarkable.  At  the  distance 
of  an  inch,  or  an  inch  and  a half,  she  could  plainly 
distinguish  small  objects,  when  held  towards  the 
temporal  angle  of  the  eye,  although  it  required 
considerable  exertion ; but  the  sphere  of  vision 
was  very  limited. 

On  looking  through  a small  hole  in  a card,  she 
could  distinguish  objects  held  very  near  the  eye, 
and  could  even  read  a book. 

At  any  distance  greater  than  two  inches,  vision 
was  very  indistinct ; and  at  a few  feet,  she  could 
neither  judge  of  the  distance,  nor  the  form  of  the 
object. 

When  she  looked  at  a distant  luminous  body, 
such  as  a candle,  it  was  multiplied  five  or  six 
times,  and  all  the  images  were  more  or  less  indis- 
tinct. She  could  never  find  any  glass  sufficiently 
concave  to  assist  her  vision.  She  did  not  remark 
this  complaint  in  her  eye  until  she  was  about  six- 
teen years  of  age,  and  it  had  undergone  no  change 
since  that  time. 

In  Mr.  Wardrop’s  publication  may  be  read  a 
letter  from  Dr.  Brewster,  giving  an  explanation  of 
the  phenomena  of  the  foregoing  case. 

It  appears,  that  Mr.  Phipps  had  opportunities 
of  watching  the  progress  of  several  cases,  in  which 
the  cornea  had  become  conical,  and  that  he  never 
saw  the  disease  in  persons  under  the  age  of  four- 
teen or  sixteen.  The  same  gentleman  also  ob- 
served, that  when  the  cone  is  once  complete,  the 
disease  seldom  makes  any  further  progress,  except 
that  the  apex  sometimes  becomes  opaque. 

Burgman  saw  a remarkable  case,  where  the 
cornea  of  both  the  eyes  of  a person,  who  had  been 
hanged,  were  so  prodigiously  extended,  that  they 
reached  down  to  the  mouth,  like  two  horns. 
( Haller , Disputationes  Chirurg.  tom.  ii.)  The 
chapter  of  Mr.  Wardrop  on  the  preceding  subject 
will  be  found  highly  interesting  to  such  as  are 
desirous  of  further  information  concerning  this 
curious  disease  of  the  eye. 

See  Wardrop' s Essays  on  the  Morbid  Anatomy  of  the 
Eye,  vol.  i.  chap.  13.  For  information  relative  to  diseases 
of  the  cornea,  see  M.  Geiger,  Ue  Fistula  Cornea,  Tub. 
1742.  C.  F.  Gifftheil,  De  Ulceribus  Cornea,  Tub.  1744. 
J.  W.  Baury,  De  Maculis  Cornea,  &c.  Tub.  1743.  G. 
H.  Volger , De  Maculis  Cornea,  4to.  Gott.  1778,  A.  G. 
Richter,  Anfangsgr.  der  Wundarzn.  b.iii.  kap.  4.  8vo. 
Gdtt.  1795.  Ant.  Scarpa,  Trattato  delle  Malattie  degli 
Occhi,  ed.  2.  8vo.  Pavia,  1816,  chap.  8.  10.  J.  Beer, 
Praktische  Beobacht.  fiber  den  grauen  Staar,  und  die 
Krankheiten  der  Hornhaut,  Wein.  1799,  und  Lehre  von 
den  Augenkr.  b.  2.  Wein,  1817-  M.  J.  Chelius , Ueber 
die  durchsichtige  Hornhaut  des  Auges,  ihre  Function, 
und  ihre  Krankhaften  Veranderungen,  8vo.  Karlsruhe, 
1818.  A.  Clemens,  Diss.  sistens  Tunica  Cornea  et  Hu- 
moris  Aquei  Monographiam  Physiologico-pathologicam, 
4to.  Gott.  1816.  J.  Wardrop,  on  the  Morbid  Anatomy 
of  the  Human  Eye,  vol.  i.  8vo.  edit.  1808.  B.  Travers, 
Synopsis  of  the  Dis.  of  the  Eye,  8vo.  Lond.  1820.  J. 
Vetch,  on  Diseases  of  the  Eye,  8vo.  Lond.  1820.  Isaac 
By  all,  on  the  Use  of  nitrate  of  silver  in  certain  affec- 
tions of  the  Eye ; Trans,  of  King’s  and  Queen’s  Coll, 
of  Physicians  in  Ireland,  vol,  v.  art.  1.  Dubl.  1828.  Dr. 
Jacob,  in  Dubl.  Hospital  Reports  ; vol.  5.  W.  Law- 
rence, on  Dis.  of  the  Eye,  8vo.  Lond.  1833.  William 
Mackenzie,  on  Dis.  of  the  Eye,  ed.  2.  8vo.  1835.  Richard 
Middlemore,  on  Dis.  of  the  Eye,  vol.  i.  8vo.  Lond.  1835. 
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CORNS.  Clavi.  Spince  pedum.  Calli.  Condij- 
lomata,  fyc.  A corn,  technically  called  clavus, 
from  its  fancied  resemblance  to  the  head  of  a nail , 
is  a brawn-like  hardness  of  the  skin,  with  a kind 
of  root  sometimes  extending  deeply  into  the  sub- 
jacent cellular  tissue.  When  this  is  the  case,  the 
indurated  part  is  fixed ; but  while  the  hardness 
is  more  superficial,  it  is  moveable.  Some  corns 
rise  above  the  level  of  the  skin,  in  the  manner  of 
a flat  wart.  They  are  hard,  dry,  and  insensible,  just 
like  the  thickened  cuticle  which  is  formed  on  the  soles 
of  the  feet,  or  on  the  hands  of  labouring  people. 

In  the  first  instance,  a corn  is  a thickening  of 
the  cuticle,  which  is  secreted  by  the  cutis  in  a 
redundant  horny  form,  from  the  influence  of  pres- 
sure. But,  every  thickening  of  the  cuticle  is  not 
a corn,  which  term  seems  to  Sir  Benjamin  Brodie, 
only  applicable  where  the  cuticle  is  thickened  over 
a projecting  portion  of  bone,  on  which  the  pressure 
is  concentrated.  A complete  corn,  he  observes, 
is  combined  with  the  formation  of  a small  bursa 
between  the  cuticle  and  the  cutis.  The  thickened 
cuticle  of  corns,  situated  externally,  becomes  dry, 
hard,  and  horny;  while  that  of  corns,  placed  be- 
tween the  toes,  remains  soft,  and  in  some  degree 
moist : and  hence  the  distinction  into  hard  and  soft 
corns.  (See  Brodie  in  Lond.  Med.  Gaz.  for  1835, 
1836.  p.  776.) 

Corns  are  entirely  owing  to  repeated  and  long- 
continued  pressure.  Hence,  they  are  most  fre- 
quent in  situations  exposed  to  pressure,  and  where 
the  skin  is  near  bones,  as  on  the  toes,  soles  of 
the  feet,  &c.  However,  corns  have  occasionally 
been  seen  over  the  crista  of  the  ilium,  from  the 
pressure  of  stays,  and  even  on  the  ears,  from  the 
pressure  of  heavy  ear-rings. 

Corns  of  the  feet  are  usually  owing  to  tight 
shoes,  and,  consequently,  are  more  common  in 
the  higher  classes,  and  in  women  than  other  sub- 
jects. In  females,  indeed,  the  old  ridiculous  fashion 
of  wearing  high-heeled  shoes  was  very  conducive 
to  corns.  In  shoes  thus  made,  the  whole  weight 
of  the  body  falls  principally  on  the  toes,  which 
become  wedged  and  compressed. 

Though  some  persons  who  have  corns  suffer 
little,  others  occasionally  endure  such  torture  from 
them,  that  they  are  quite  incapable  of  standing  or 
walking.  Doubtless  the  great  pain  proceeds  from 
the  irritation  of  the  hard  corn  on  the  tender  cutis 
beneath,  which  is  frequently  very  much  inflamed, 
in  consequence  of  the  pressure.  Every  thing 
which  accelerates  the  motion  of  the  blood,  which 
heats  the  feet,  which  increases  the  pressure  of  the 
corn  on  the  subjacent  parts,  or  the  determination 
of  blood  to  the  feet,  or  which  promotes  its  accu- 
mulation in  them,  exasperates  the  pain.  Hence, 
the  bad  effects  of  warm  stockings,  tight  shoes,  exer- 
cise, long  standing,  drinking,  & c.  The  pain  in  warm 
weather  is  always  more  annoying  than  in  winter. 

If  a person  merely  seeks  temporary  relief,  it 
may  be  obtained  by  pulling  off  his  tight  shoes,  sit- 
ting down,  placing  his  feet  in  a horizontal  posture, 
and  becoming  a little  cool ; the  prominent  portion 
of  the  corn  should  be  cut  off,  as  far  as  it  can  be 
done,  without  exciting  .pain,  or  bleeding,  and  the 
feet  should  be  bathed  in  warm  water. 

When  the  bursa,  under  the  horny  cuticle,  in 
consequence  of  inflammation,  becomes  distended 
with  fluid,  or  suppurates,  the  pain  and  soreness 
are  excessive,  and  the  slightest  pressure  cannot 
be  endured.  Here  the  removal  of  the  hard  cuticle 
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and  letting  out  the  confined  fluid,  small  as  it  may 
be  in  quantity,  give  prompt  relief.  (See  Brodie, 
in  Lond.  Med.  Gaz.  for  1835,  1836.  p.  999.) 

The  radical  cure  essentially  requires  the  avoid- 
ance of  all  the  above  causes,  and,  particularly,  of 
much  walking,  or  standing.  Wide,  soft  shoes, 
should  be  worn.  Such  means  are  not  only  re- 
quisite for  a radical  cure,  but  they  alone  very 
often  effect  it.  How  many  women  become  spon- 
taneously free  from  corns  in  childbed,  and  other 
confinements  ! Though  the  radical  cure  is  so  easy, 
few  obtain  it,  because  their  perseverance  ceases  as 
soon  as  they  experience  the  wished-for  relief. 

When  business,  or  other  circumstances,  prevent 
the  patient  from  adopting  this  plan,  and  oblige 
him  to  walk  or  stand  a good  deal,  still  it  is  possible 
to  remove  all  pressure  from  the  corn.  Tor  this 
purpose,  from  eight  to  twelve  pieces  of  linen, 
smeared  with  an  emollient  ointment,  and  having 
an  aperture  cut  in  the  middle,  exactly  adapted  to 
the  size  of  the  corn,  are  to  be  laid  overmuch  other, 
and  so  applied  to  the  foot,  that  the  corn  is  to  lie  in 
the  opening,  in  such  a manner  that  it  cannot  be 
touched  by  the  shoe,  or  stocking.  When  the 
plaster  has  been  applied  some  weeks,  the  corn 
commonly  disappears,  without  any  other  means. 
Should  the  corn  be  in  the  sole  of  the  foot,  it  is 
only  necessary  to  put  in  the  shoe  a felt-sole, 
wherein  a hole  has  been  cut,  corresponding  to  the 
situation,  size,  and  figure  of  the  induration. 

A corn  may  also  be  permanently  eradicated,  by 
the  following  method,  especially  when  the  plaster, 
and  felt-sole  with  a hole  in  it,  are  employed  at  the 
same  time  : — The  corn  is  to  be  rubbed  twice  a day 
with  an  emollient  ointment,  such  as  that  of  marsh- 
mallows, or  with  the  liniment  of  ammonia,  which 
is  still  better ; and  in  the  interim,  is  to  be  covered 
with  a softening  plaster.  Every  morning  and  even- 
ing, the  foot  is  to  be  put  for  half  an  hour  in  warm 
water ; and  whilst  there,  the  corn  is  to  be  well 
rubbed  with  soap.  Afterwards,  all  the  soft,  white, 
pulpy  outside  of  the  corn,  is  to  be  scraped  off  with 
a blunt  knife ; but,  the  scraping  is  to  be  left  off, 
the  -moment  the  patient  begins  to  complain  of 
pain  from  it.  The  same  treatment  is  to  be  per- 
sisted in,  without  interruption,  until  the  corn  is 
totally  extirpated,  which  is  generally  effected  in 
eight  or  twelve  days.  If  left  off  sooner,  the  corn 
grows  again. 

A multitude  of  other  remedies  for  curing  corns 
are  recommended.  They  all  possess,  more  or 
less,  an  emollient  and  discutient  property.  The 
principal  are  green-wax,  soap,  mercurial  and 
hemlock  plasters,  a piece  of  green  oil-skin,  &c. 
They  are  to  be  applied  to  the  corn,  and  renewed 
as  often  as  necessary.  A successful  composition 
consists  of  two  ounces  of  gum  ammoniacum,  the 
same  quantity  of  yellow  wax,  and  six  drachms  of 
superacetate  of  copper.  In  a fortnight,  if  the  corn 
yet  remain,  a fresh  plaster  is  to  be  applied. 

It  is  frequently  difficult  and  hazardous  to  cut 
out  a corn.  The  whole  must  be  completely  taken 
away,  or  else  it  grows  again  ; and  the  more  fre- 
quently it  is  partially  cut  away,  the  quicker  is  its 
growth  rendered.  When  the  skin  is  moveable, 
and,  consequently,  the  corn  not  adherent  to  the 
subjacent  parts,  its  excision  may  be  performed 
with  facility  and  safety,  but  not  without  pain. 
But,  in  the  opposite  case,  either  leaving  a piece 
of  the  corn  behind,  or  wounding  the  parts  beneath, 
can  seldom  be  avoided. 
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Mr.  Wardrop  recommends  cutting,  or  tearing 
away,  as  much  of  the  corn  as  can  be  done  with 
safety  ; then  keeping  the  toe  for  some  time  in  warm 
water;  and  after  the  adjacent  skin  has  been  well 
dried,  rubbing  the  exposed  surface  of  the  corn 
with  the  argentum  nitratum,  or  wetting  it,  by  the 
means  of  a cameTs-hair  pencil,  with  a solution  of 
the  oxymuriate  of  mercury  in  spirit  of  wine. 
Either  of  these  applications,  two  or  three  times 
repeated,  he  says,  will  mostly  effect  a cure.  (See 
Med.  Chir.  Trans,  vol.  v.  p.  140.) 

Mr.  Higginbottom  recommends  the  employ- 
ment of  nitrate  of  silver  nearly  in  the  same  manner 
as  Mr.  Wardrop.  The  corn  is  to  be  softened  by 
keeping  the  foot  in  warm  water  for  half  an  hour. 
As  much  of  the  corn  is  then  to  be  removed,  with  a 
sharp  knife,  as  can  be  done  without  making  a 
wound.  The  corn  and  surrounding  skin  are  then 
to  be  moistened  with  warm  water,  and  the  nitrate 
of  silver  rubbed  on  the  corn  very  freely  and  lightly 
on  the  skin,  so  as  not  to  occasion  vesication.  The 
part  is  then  to  be  exposed  in  order  that  it  may 
become  dry.  About  the  fourteenth  day,  when  the 
cuticle  around  the  corn  is  peeling  off,  the  foot  is  to 
be  put  in  warm  water  again,  and  the  silver,  and 
as  much  of  the  subjacent  corn  as  possible  removed 
with  a knife.  Then  the  nitrate  of  silver  is  to  be 
reapplied,  and  the  plan  repeated,  till  the  corn 
is  perfectly  destroyed.  (See  Higginbottom  on  the 
use  of  Nitrate  of  Silver,  p.  177,  ed.  2.  Also 
Callisen’s  Syst.  Chir.  HodierruB,  part.  ii.  p.  200.) 

COUCHING.  The  depression  of  a cataract 
out  of  the  axis  of  sight,  or  the  displacement, 
breaking,  and  disturbance  of  the  opaque  lens  in 
various  ways  with  a kind  of  needle  for  these  pur- 
poses, so  as  to  bring  about  the  dispersion  and  ab- 
sorption of  it.  (See  Cataract.) 

COTJVRE  CHEF.  The  name  of  a bandage. 
(See  Bandage.) 

CRANIUM,  FRACTURES  OF.  (See 
Head,  Injuries  of.) 

COXALGIA.  See  Joints,  Diseases  of. 

CREOSOTE.  (See  Kreosote.) 

CREPITUS.  The  grating  sensation,  or  noise, 
occasioned  by  the  ends  of  a fracture,  when  they 
are  moved,  and  rubbed  against  each  other ; one 
of  the  most  positive  symptoms  of  the  existence  of 
such  an  accident. 

CUPRI  SULPHAS  ( Sulphate  of  Copper ) is 
an  escharotic,  and  an  ingredient  in  several  lotions 
for  ulcers,  collyria  for  the  eyes,  and  injections  for 
the  urethra. 

CURVATURE  OF  THE  SPINE.  (See 
Vertebra,  Diseases  of.) 

CYSTITOME.  (from  zva-ng,  and  rept-ova,  to 
cut.)  An  instrument,  invented  by  M.  de  la  Faye, 
for  opening  the  capsule  of  the  crystalline  lens. 

CYSTOCELE.  (from  Kvo-ng,  the  bladder,  and 
kG.v,  a tumor.)  A hernia,  formed  by  a protrusion 
of  the  bladder.  (See  Hernia.) 

CYSTOTOMIA.  (from  Kva-ng,  the  bladder, 
and  r iptvM  to  cut.)  The  operation  of  opening  the 
bladder,  for  the  extraction  of  a stone  or  calculus. 
(See  Lithotomy.) 

CUPPING  is  performed  by  means  ofascari- 
ficator,  and  a glass,  shaped  somewhat  like  a bell. 
The  scarificator  is  an  instrument  containing  a 
number  of  lancets,  sometimes  as  many  as  twenty, 
which  are  so  contrived,  that  when  the  instrument 
is  applied  to  any  part  of  the  surface  of  the.  body, 
and  a spring  is  pressed,  they  suddenly  start  out’ 
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and  make  the  necessary  punctures.  The  depth  to 
which  the  lancets  penetrate,  may  be  made  greater 
or  less,  at  the  option  of  the  practitioner.  As  only 
small  vessels  can  be  thus  opened,  a very  incon- 
siderable quantity  of  blood  would  be  discharged, 
were  not  some  method  taken  to  promote  the  eva- 
cuation. This  is  commonly  done  with  a cupping- 
glass,  the  air  within  the  cavity  of  which  is  rarified 
by  the  flame  of  a small  lamp,  containing  spirit  of 
wine,  and  furnished  with  a thick  wick.  This  plan 
is  preferable  to  that  of  setting  on  fire  a piece  of 
tow,  dipped  in  this  fluid,  and  put  in  the  cavity  of 
the  glass:  “a  clumsy  expedient,  adding  unne- 
cessarily to  the  sufferings  of  the  patient,  by  caute- 
rizing the  skin ; doing  harm  also  by  rarifying  the 
air  more  than  necessary  within  the  glass,  in  conse- 
quence of  which  the  edges  of  the  cup  compress  the 
cutaneous  vessels  so  much  as  to  obstruct  the  influx 
of  blood.  The  larger  the  glass,  if  properly  ex- 
hausted, the  less  pain  does  the  patient  suffer,  and 
the  more  freely  does  the  blood  flow.”  (See 
Mapleson  on  the  Art  of  Cupping,  p.  63—-65,  12mo. 
Lond.  1813.)  According  to  Dr.  Osborne,  those 
cupping-glasses,  which  have  broad  spreading 
edges  are  far  inferior,  both  in  convenience  of  ap- 
plication, and  in  power  of  preserving  a vacuum  to 
those  with  perpendicular  edges.  He  also  recom- 
mends an  assortment  of  cupping-glasses  with  oval 
and  other  shaped  mouths.  (See  Dublin  Journ. 
of  Med . Science,  vol.  iii.  p.  341.)  When  the 
mouth  of  the  glass  is  placed  over  the  scarifications, 
and  the  rarified  air  in  it  becomes  condensed  as  it 
cools,  the  glass  is  forced  down  on  the  skin,  and  a 
considerable  suction  takes  place. 

When  the  operation  is  about  to  be  done,  a basin 
of  warm  water,  a piece  of  fine  sponge,  and  a 
lighted  candle,  should  be  provided.  As  many  of 
the  cupping-glasses  as  may  be  judged  necessary 
are  to  be  put  in  the  basin.  If  sixteen  or  twenty 
ounces  of  blood  are  to  be  taken  away,  four  glasses 
of  a size  adapted  to  the  surface  to  which  they  are 
to  be  applied,  will  generally  be  required.  Each 
glass  is  then  to  be  held  for  an  instant  over  the 
flame  of  the  spirit-lamp,  and  immediately  placed 
upon  the  skin.  Upon  the  quickness  with  which 
this  is  done,  the  neatness  and  efficacy  of  the  oper- 
ation will  depend.  If  dry  cupping  be  only  in- 
tended, the  glasses  may  be  allowed  to  remain  on 
the  skin  for  a few  moments,  and  be  replaced  five 
or  six  times,  with  a little  variation  of  their  position, 
in  order  to  prevent  the  skin  from  being  hurt  by 
their  pressure.  If  the  intention  be  to  scarify  and 
take  away  blood,  the  glass  ought  not  to  remain 
more  than  a minute,  when  the  scarificator  is  to  be 
instantly  applied  5 for  by  the  quickness  with  which 
the  application  of  the  scarificator  succeeds  the  re- 
moval of  the  glass,  the  patient  is  saved  a degree  of 
pain,  which  he  would  otherwise  suffer  from  the 
making  of  the  punctures.  When  the  glasses  are 
so  ful fas  to  be  in  danger  of  falling  off,  or  the  blood 
is  coagulated  in  them,  they  should  be  removed, 
emptied,  and  applied  again.  Tor  the  sake  oi 
neatness,  care  should  be  taken  to  insert  the  nail 
under  the  upper  part  of  the  glass,  and  remove  it  so 
as  to  keep  its  bottom  downwards,  the  scarifications 
being  at  the  same  time  wiped  with  a sponge,  wet 
in  warm  water.  The  glasses  also,  previously  to 
each  application,  should  be  rinsed  in  warm  water, 
but  not  dried.  For  other  useful  directions,  see 
Mapleson' s Treatise,  p,  64,  &c. 

Trials  have  been  made  of  syringes,  calculated  to 
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exhaust  the  air  from  cupping-glasses;  but  the 
plan  is  not  found  so  convenient  as  that  above  de- 
scribed. 

A common  pledget,  or  bit  of  rag,  is  usually  ap- 
plied as  a dressing  for  the  punctures  made  with  a 
scarificator. 

If  a little  smarting  be  not  minded,  Mr.  Mapleson 
prefers  the  application  of  arquebusade  water,  or 
spirits  of  wine,  as  it  immediately  stops  the  oozing 
of  blood,  and  prevents  subsequent  itching.  (P.  69. ) 

Instead  of  a scarificator,  Dr.  Osborne  recom- 
mends an  instrument,  which  he  proposes  to  name 
polytome,  which  consists  of  several  lancets  with 
circular  edges,  fixed  parallel  in  a frame,  to  which 
a convenient  handle  is  attached.  The  instrument, 
is  drawn  rapidly  along  the  skin,  so  as  to  make  a 
row  of  continuous  incisions  of  about  one-sixteenth, 
or  one-eighth  of  an  inch  in  depth  and  an  inch  in 
length.  This  instrument  has  been  suggested  as 
better  calculated,  than  a scarificator,  to  insure  an 
adequate  discharge  of  blood.  (See  Osborne  in 
Dublin  Journ.  of  Med . Science , vol.  iii.  p.  340.) 
Such  an  instrument  might  perhaps  be  added  to 
the  case  of  cupping  instruments  with  advantage, 
if  it  were  only  to  be  employed  where  the  short  deep 
punctures  of  common  scarificators  failed  to  procure 
a sufficient  degree  of  bleeding. 

CURETTE.  (French.)  An  instrument,  shaped 
like  a minute  spoon,  or  scoop,  invented  by  Daviel, 
and  used  for  taking  away  any  opaque  matter, 
which  may  remain  behind  the  pupil  after  a cata- 
ract has  been  extracted, 

DACRYOMA.  (from  laufu,  to  weep.)  An 
impervious  state  of  one  or  both  the  puncta  lachry- 
malia,  preventing  the  tears  from  passing  into  the 
lachrymal  sac. 

DAUCUS.  See  Cataplasm  a Dauci. 
DECOCTUM  CHAMCEMELI.  R.  Florum 
chamoemeli,  ^ ss.  Aquae  distillatae,  lbj.  Boil 
ten  minutes,  and  strain  the  liquor.  A common 
decoction  for  fomentations.  (See  Fomentum.) 

DECOCTUM  DULCAMARA.  R.  Dul- 
camarae  caulis  eoncisae  unciam,  Aquae  octarium 
cum  semisse.  Decoque  ad  octarium,  et  cola. 

The  decoction  of  bittersweet,  or  woody  night- 
shade, is  occasionally  given  in  the  treatment  of 
various  cutaneous  diseases.  The  dose  is  one  or  two 
table  spoonfuls,  three  times  a day.  An  aromatic 
tincture  should  be  added. 

DECOCTUM  HELLEBORI  ALBI. — (De~ 
coctum  Veratri.)  R.  Pulveris  radicis  hellebori  albi, 
5 j.  Aquae  distillatae,  Ibij.  Spiritus  vinosirectificati, 
3 ij.  Boil  the  water  and  powder,  till  only  one-half 
the  fluid  remains,  and  when  cold,  add  the  spirit. 

This  is  used  as  a lotion  for  psora,  porrigo,  and 
some  other  cutaneous  affections. 

DECOCTUM  LOBEL1TE.  (Blue  Cardinal 
Flower  of  Virginia .)  R.  Radicis  lobelias  syphi- 
liticiee  siccae  manip.  j.  Aquae  distillatae,  lb.  xij. 
Boil  till  only  four  quarts  remain.  The  lobelia, 
once  praised  for  its  virtues  in  syphilis,  is  now 
scarcely  ever  thought  of  in  the  treatment  of  that 
disorder.  The  patient  is  at  first  to  take  half  a pint 
twice,  and  afterwards  four  times  a day.  It  ope- 
rates, however,  as  a purgative,  and  the  doses 
must  be  regulated  according  as  the  bowels  bear 
them. 

DECOCTUM  MEZEREI.  R.  Corticis  ra- 
dicis mezerei  recentis,  3 ij.  Radicis  glycir- 
rhizae  contusae,  ^j.  Aquas  distillatae,  Ibiij.  Boil 
the  mezereon  in  the  water,  till  only  two  pints  re- 
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main ; and,  when  the  boiling  is  nearly  finished  add 
the  liquorice  root.  Formerly  more  prescribed  than 
at  present  for  venereal  nodes  and  nocturnal  pains 
in  the  bones,  in  doses  of  from  four  to  eight  ounces, 
three  times  a day. 

DECOCTUM  PAPAVERIS.  R.  Papaveris 
somniferi  capsularum  concisarum,  J iv.  Aquae, 
lbiv.  Boil  for  a quarter  of  an  hour,  and  strain. 
A common  fomenting  fluid. 

DECOCTUM  SARSiE.  R.  Sarsaj  radicis 
concisae,  ^ iv.  Aquae  ferventis,  lbiv.  The  sar- 
saparilla is  to  be  macerated  for  four  hours,  near 
the  fire,  in  a vessel  lightly  closed.  The  root  is 
then  to  be  taken  out,  bruised  and  put  into  the 
fluid  again.  The  maceration  is  to  be  continued 
two  hours  longer,  after  which  the  liquor  is  to  be 
boiled  till  only  two  pints  remain.  Lastly,  it  is  to 
be  strained. 

DECOCTUM  SARSrE  COMPOSITUM. 
R.  Decocti  sarsae  ferventis,  lbiv.  Sassafras  radicis 
concisae,  guaiaci  ligni  rasi  glycirrhizae  radicis 
contusas,  singulorum,  yj.  Mezerei  radicis  corticis, 
3iij.  To  be  boiled  together  fora  quarter  of  an  hour, 
and  then  strained.  This,  and  the  preceding  decoc- 
tion of  sarsaparilla,  are  much  prescribed  in  venereal 
cases,  and,  at  the  present  time,  are  often  prescribed 
in  combination  with  hydriodate  of  potash,  in  doses 
of  from  three  to  five  grains  of  the  latter,  three 
times  a day.  Sarsaparilla  is  also  given  for  the 
cure  of  a variety  of  cutaneous  diseases,  and  in  scro- 
fula. 

The  simple  decoction  is  frequently  directed  for 
the  restoration  of  the  constitution  after  a course  of 
mercury,  sometimes  mixed  with  an  equal  quan- 
tity of  milk.  The  common  dose  of  both  the  decoc- 
tions is  from  four  to  eight  ounces,  three  times  a 
day. 

The  compound  one  possesses  similar  qualities  to 
those  of  the  famous  Lisbon  diet  drink,  for  which  it 
is  now  a common  substitute. 

DECOCTUM  ULMI.  R.  Ulmi  corticis 
recentis  contus.  Jiv.  Aquae,  lbiv.  Boil  to  two 
pints,  and  then  strain  the  liquor.  Frequently  pre- 
scribed in  cutaneous  diseases. 

DECOCTUM  VERATRI.  See  Decoctum 
Hellebori  Albi. 

DELITESCENCE.  When  an  external  in- 
flammation, with  its  usual  effects,  swelling,  red- 
ness, &c.  subside  with  extraordinary  rapidity,  the 
case  is  said  to  terminate  in  delitescence. 

DEPRESSION  OF  THE  SKULL.  See 
Head,  Injuries  of. 

DEPRESSION  OF  THE  CATARACT. 
(See  Cataract.) 

DETERMINATION.  When  the  blood  flows 
into  a part  more  rapidly  and  copiously  than  is 
natural,  it  is  said,  in  the  language  of  surgery,  that 
there  is  a determination  of  blood  to  it. 

DIriERESIS.  (from  foaipsiw,  to  divide.)  A 
division  of  substance;  a solution  of  continuity. 
This  was  formerly  a sort  of  generic  term  applied 
to  every  part  of  surgery,  by  which  the  continuity 
of  parts  was  divided. 

DIGESTION,  (from  digero,  to  dissolve.)  By 
the  digestion  of  a wound,  or  ulcer,  the  old  surgeons 
meant  bringing  it  into  a state,  in  which  it  formed 
healthy  pus. 

DIGESTIVES.  Applications  which  promote 
this  object. 

DIORTHOSIS,  (from  opQow,  to  direct.) 
One  of  the  ancient  divisions  of  surgery  : it  sig- 
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nifies  the  restoration  of  parts  to  their  proper  situa- 
tions. 

DIPLO'PIA.  (from  SWAouf,  double,  and  »•>£, 
the  eye,  or  oVro^at,  to  see.)  Visas  duplicaius . 
Even  when  the  eyes  are  perfectly  healthy,  an 
object,  under  certain  circumstances,  appears 
double  when  viewed  with  both  of  them.  “ Thus, 
(as  Dr.  Arnott  has  observed)  if  a person  hold  the 
two  forefingers  in  a line  from  his  eyes,  so  that  one 
may  be  more  distant  than  the  other,  by  then 
looking  at  the  nearest,  the  more  distant  will  appear 
double,  and  by  looking  at  the  more  distant,  the 
nearer  will  appear  double.”  (Elem.  of  Physics, 
vol.ii.  p.  217.)  It  is  not,  however,  double  vision 
of  this  kind,  which  I mean  here  to  consider ; but 
only  those  forms  of  the  disorder,  which  depend 
upon,  or  are  connected  with  morbid  or  abnormal 
states  either  of  the  eye  itself,  or  other  parts,  which 
directly  or  indirectly  exercise  an  influence  over  it. 
Double  vision  is  of  two  kinds.  For  instance,  the 
patient  either  sees  an  object  double,  treble,  &c. 
only  when  he  is  looking  at  it  with  both  his  eyes, 
and,  no  sooner  is  one  eye  shut,  than  the  object  is 
seen  single  and  right ; or  else  he  sees  every  object 
double,  whether  he  surveys  it  with  one  or  both  his 
eyes.  The  disorder  is  observed  to  affect  persons 
in  different  degrees.  Patients  seldom  see  the  two 
appearances  which  objects  present,  wdth  equal 
distinctness ; but  generally  discern  one  much 
more  plainly  and  perfectly  than  the  other.  The 
first  distinct  shape,  which  strikes  the  eye,  is  com- 
monly that  of  the  real  object,  while  the  second  is 
indistinct,  false,  and  visionary.  Therefore,  pa- 
tients labouring  under  this  affection,  seldom  make 
a mistake,  but  almost  always  know  which  is  the 
true  and  real  object.  However,  there  are  cases 
in  which  the  patient  sees  with  equal  clearness  the 
two  appearances  which  things  assume,  so  that  he 
is  incapable  of  distinguishing  the  real  object  from 
what  is  false  and  only  imaginary. 

The  disorder  is  sometimes  transitory  and  of 
short  duration,  and  may  be  brought  on  in  a healthy 
eye  by  some  accidental  cause,  generally  an  irri- 
tation affecting  the  organ.  Sometimes,  the  com- 
plaint is  continual ; sometimes,  periodical.  In 
particular  instances,  the  patient  only  sees  objects 
double,  when  he  has  been  straining  his  sight  for  a 
considerable  time,  as,  for  example,  when  [he  has 
been  reading  a small  print  for  a long  while  by 
candlelight.  In  this  case,  the  disorder  becomes 
lessened  by  shutting  the  eyes  for  a few  moments. 
There  are  also  instances,  in  which  the  objects 
have  a double  appearance  only  at  a particular  dis- 
tance, and  not  either  when  they  are  nearer  or 
further  off.  Sometimes  the  patient  sees  objects 
double  only  upon  one  side;  as,  for  example, 
when  he  turns  his  eyes  to  the  right  hand,  while 
nothing  of  this  sort  is  experienced  in  looking  in 
any  other  direction.  In  certain  cases,  objects 
appear  double,  in  whatever  way  the  eyes  are 
turned  and  directed. 

The  causes  of  double  vision  may  be  divided 
into  four  classes.  Namely,  the  object  which  the 
patient  looks  at,  may  be  represented  double  upon 
the  retina ; which  is  the  effect  of  the  first  class 
of  causes.  Or,  the  object  may  be  depicted  in  one 
eye  differently  from  what  it  is  in  the  other,  in 
regard  to  size,  position,  distance,  clearness,  &c.s 
this  is  the  effect  of  the  second  class  of  causes.  Or, 
the  object  may  appear  to  one  eye  to  be  in  a different 
place  from  that  which  it  seems  to  the  other  to 
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occupy;  the  effect  of  the  third  class  of  causes. 
Or,  lastly,  the  sensibility  of  the  optic  nerves  is 
defective,  so  that  the  image  of  an  object,  though  it 
may  appear  single  to  one  eye  as  well  as  the  other, 
yet,  in  one  identical  situation  will  seem  double  to 
both  of  them.  When  the  complaint  originates 
from  causes  of  the  first  and  fourth  class,  the  pa- 
tient  sees  things  double,  whether  he  is  using  only 
one,  or  both  eyes ; but,  when  it  proceeds  from  the 
second  and  third  classes  of  causes,  the  patient  sees 
objects  double  only  when  he  is  looking  at  them 
with  both  eyes,  and  no  sooner  does  he  shut  one, 
than  objects  put  on  their  natural,  single  appear- 
ance. 

The  following  are  the  chief  causes  of  the  first 
class  of  a single  object  being  depicted  upon  the 
retina  as  if  double  -1.  An  unevenness  of  the  cor- 
nea, which  is  divided  into  two  or  more  convex 
surfaces.  ( Haller , Element.  Physiol,  t.  v.  p.85.) 
According  to  Beer,  this  conformation  of  the  cornea 
is  mostly  a result  of  several  preceding  ulcers  of  that 
membrane,  in  which  circumstance  the  patient  sees 
with  the  affected  eye  not  merely  double,  hut  treble, 
and  quadruple,  of  which  facts  Beer  has  met  with  some 
examples.  (Lehr e von  den  Augenkr.  b.  ii.  p.31.) 
However,  in  a far  greater  number  of  instances, 
such  unevenness  of  the  cornea,  though  equally  con- 
siderable, does  not  occasion  this  defect  of  sight. 
We  have  principally  an  opportunity  of  observing 
cases  of  this  sort  after  the  operation  of  extracting 
the  cataract.  Hence  it  would  seem,  that  the  ine- 
qualities must  be  of  very  particular  shape  to  pro- 
duce double  vision.  The  diagnosis  of  this  cause 
is  easy  enough  ; but,  the  removal  of  it  is  imprac- 
ticable ; for,  how  is  it  possible  to  restore  the  original 
shape  of  the  cornea?  On  this  ease,  however,  Beer 
delivers  a more  favourable  prognosis  than  Richter  ; 
for  he  states,  that,  when  the  patient  is  not  decrepit, 
the  double  vision,  from  altered  shape  of  the  cornea, 
will  gradually  disappear  of  itself,  when  proper  care 
is  taken  of  the  constitution,  and  in  particular  of  the 
eye.  (B.  ii.  p.  32.)  2.  An  inequality  of  the  an- 

terior surface  of  the  crystalline  lens,  whereby  the 
same  is  divided  into  several  distinct  surfaces,  it  is 
suspected  may  be  one  cause  of  diplopia.  M. 
Prevost  has  given  the  history  of  his  own  case  of 
double  vision  with  a single  eye,  which  he  conceives 
may  arise  from  such  a cause.  (See  Annales  de 
Chimie,  &cc.  t.  51.  p.210.  Paris.  1832.)  An  in- 
structive case  of  irregular  refraction  from  some 
defect  in  the  lens,  is  that  of  Professor  Airy,  who 
derived  vast  assistance  from  a lens,  the  spherical 
surface  of  which  was  3^  inches,  and  the  cylindrical 
41  inches.  Vision  was  most  distinct  when  the 
cylindrical  surface  was  turned  from  the  eye,  and 
the  glass  close  to  the  organ.  (See  Trans,  of  Cam- 
bridge Phil.  Soc.)  A double  aperture  in  the  iris, 
or,  as  the  case  is  termed,  a double  pupil,  and  a 
deviation  of  the  pupil  from  its  natural  position, 
have  been  enumerated  as  causes  of  diplopia. 
( Baumer , in  Act.  Soc.  Hassiac,  t.  i.  No.  27.) 
However,  Ilichter  deems  the  reality  of  the  first  of 
these  causes  doubtful  ; for  cases  have  been  noticed 
where  double  vision  was  not  the  effect  of  there 
being  two  openings  in  the  iris.  ( Janin , Mtrn.  sur 
l' (Eil.')  But,  were  the  disorder  actually  to  origi- 
nate in  this  way,  the  experiment  might  be  made  of 
converting  the  two  apertures  into  one. 

The  causes  of  the  second  class,  by  the  effect  of 
which  the  object  is  represented,  in  regard  to  its 
size,  position,  distance,  &c.  differently  in  one  eye 


from  what  it  is  in  the  other,  are  for  the  most  part 
rather  possible,  than  such  as  have  been  actually 
observed.  The  causes  which  make  objects  assume 
an  appearance  contrary  to  the  real  one,  may  some- 
times be  confined  to  one  eye,  to  which  things  are 
depicted  diversely  from  what  they  are  to  the  other 
healthy  eye,  so  that  the  patient  sees,  as  it  were, 
double.  Thus,  for  example,  there  may  be  a 
stronger  refraction  of  the  rays  of  light  in  one  eye, 
than  the  other;  the  patient  may  be  a my  ops  with 
one  eye,  and  a preshyops  with  the  other  ; and  then 
the  object  will  seem  to  one  eye  large,  to  the  other 
small ; to  one  eye  distant,  to  the  other  plainly 
near.  This  state  of  the  sight,  indeed,  is  said  to  have 
occurred  after  operating  upon  a cataract  in  one 
eye.  ( Heuermann .)  However,  that  this  is  not 
always  the  consequence  of  operating  upon  a cata- 
ract in  one  eye,  while  the  other  is  perfect,  is  suffi- 
ciently clear.  (See  Cataract.)  In  particular 
examples,  perpendicular  objects  seem  to  have  a 
sloping  posture.  When  it  is  considered,  that  only 
one  eye  is  thus  affected,  and  that  to  it  things  will 
appear  sloping,  and  to  the  other  straight,  double 
vision  must  be  the  effect.  (See  Sight,  defects  of.) 

When  both  eyes  are  so  directed  to  an  object, 
that  it  becomes  situated  in  the  axis  of  vision  of  each 
of  these  organs,  such  object  is  represented  in  both 
at  the  same  place,  that  is,  it  is  depicted  upon  that 
part  of  the  retina,  on  which  the  axis  of  sight  falls. 
Thus,  the  object  seems  to  both  eyes  to  be  in  the 
same  place,  and  though  the  two  organs  discern  the 
thing,  it  only  communicates  a single  appearance. 
But,  when  one  eye  is  turned  to  any  object  in  a dif- 
ferent direction  from  that  of  the  other ; that  is  to 
say,  when  one  eye  is  turned  to  an  object  in  such  a 
way,  that  the  object  is  situated  in  the  axis  of  vision 
of  this  eye,  while  the  opposite  eye  is  so  turned,  that 
the  same  object  is  placed  on  one  side  of  its  axis  of 
vision  ; in  other  words,  when  a person  squints  ; the 
object  is  depicted  in  one  eye  upon  a different  part 
of  the  retina  from  what  it  is  in  the  other;  conse- 
quently, the  object  appears  to  the  two  respective 
organs  to  be  differently  situated,  and  the  patient  is 
affected  with  diplopia.  This  is  the  third  species  of 
this  disorder,  which  arises  from  strabismus  as  a 
third  kind  of  occasional  cause.  Such  patients 
naturally  see  objects  double  only  when  they  behold 
them  with  both  eyes.  A lady,  whom  1 know,  is 
much  annoyed  with  diplopia,  the  effect  of  deep- 
seated  disease  in  the  orbit,  whereby  the  eye  is 
forced  out  of  its  natural  position. 

A person  who  squints,  usually  has  one  eye 
stronger  than  the  other,  and  the  weakness  of  one 
of  those  organs  is  the  common  cause  of  the  strabis- 
mus. Such  a person  does  not  see  objects  double, 
because  he  only  sees  with  one  eye  well,  and  with 
the  other  so  faintly  and  imperfectly,  that  scarcely 
any  impression  is  made.  Hence,  every  case  of 
strabismus  is  not  necessarily  combined  with  diplo- 
pia ; indeed,  the  common  kind  of  squinting  is  not 
joined  with  it.  A person  affected  with  strabismus, 
only  sees  double  when  the  sight  of  each  eye  is 
equally  strong,  and  when  the  squinting  does  not 
depend  upon  any  weakness  of  one  of  the  eyes,  but, 
upon  some  other  occasional  causes.  The  principal 
causes  of  the  latter  sort  are  of  a spasmodic  nature, 
viz. : an  irritation  affects  some  muscle  of  the  eye  in 
such  a manner,  that  the  patient  is  incapacitated 
from  moving  both  his  eyes  according  to  his  will, 
and  from  directing  them  to  any  object,  so  that  such 
object  may  be  at  once  in  the  axis  of  vision  of  both. 
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On  tins  case,  tlie  observations  of  Sir  E.  Home  are 
interesting,  who  has  made  various  reflections  on  the 
effect  of  an  irregular  action  of  the  straight  muscles 
of  the  eye  in  producing  double  vision.  (Phil. 
Trans.  1797.)  Perhaps,  however,  the  cases  adduc- 
ed furnish  no  very  conclusive  evidence  that  the  di- 
plopia depended  merely  on  the  state  of  the  muscles, 
independent  of  that  of  the  brain.  (See  Mackensie 
on  Dis.  of  the  Eye,  p.30.  ed.  2.) 

Richter  states,  that,  in  the  majority  of  cases,  the 
irritat'on  is  seated  in  the  gastric  organs,  though  any 
other  species  of  irritation  may  operate  upon  the 
eyes  in  a similar  manner.  This  kind  of  diplopia  is 
frequently  attendant  on  other  spasmodic  diseases 
as  a symptom.  It  often  accompanies  hypochon- 
driasis. Sometimes,  it  is  the  consequence  of  violent 
pain.  Richter  informs  us  of  a man  who  saw 
double,  and  squinted,  during  a severe  headach. 
He  states,  that  another  was  affected  in  the  same 
way  during  a toothach.  Sometimes  diplopia  is 
owing  to  a paralysis  of  one  of  the  muscles  of  the 
eye  ( Morgagni  de  Sedibus  et  Can  sis  Morborutn, 
epist.  xiii.art.  20.  a paralysis  of  the  abductor  muscle ) ; 
sometimes  to  a tumour  in  the  orbit.  The  diagnosis 
of  this  kind  of  diplopia  is  free  from  difficulty  ; the 
patient  having  been  affected  with  squinting,  ever 
since  things  appeared  double  to  him. 

The  views  which  Sir  E.  Home  took  of  diplopia 
frpm  irregular  action,  spasm,  or  weakness  of  any 
part  cular  muscle  of  the  eye,  led  him  to  propose  a 
plan  of  treatment,  the  principle  of  which  is  to  keep 
the  muscle  affected  for  a time  perfectly  at  rest, 
which  is  easily  done  by  covering  -the  eye  with  a 
bandage,  and  not  allowing  the  organ  to  be  at  all 
employed. 

The  fourth  class  of  causes  are  such  irritations  as 
act  upon  the  optic  nerves,  changing  their  sensibility 
in  such  a way,  that  objects  do  not  make  that  sort  of 
impression  upon  them  which  they  ought  to  do. 
Thus,  things  sometimes  have  the  appearance  of 
being  coloured,  when  they  are  really  not  so  ; im- 
moveable objects  seem  in  motion,  straight  objects 
appear  oblique,  and  in  the  cases  which  we  are  now 
treating  of,  single  things  seem  to  the  eye  double, 
treble,  &c.  This  faulty  kind  of  sensibility  may 
also  be  produced  by  irritation  in  eyes  which  are 
perfectly  sound  ; but,  it  is  most  readily  occasioned 
in  eyes  which  are  preternaturally  weak  and  irrita- 
ble. In  these,  very  trivial  irritations  will  often 
excite  it.  In  the  treatment,  the  common  indica- 
tion is  to  discover  and  remove  whatever  irritation 
conduces  to  this  effect ; but  the  attempt  frequently 
fails.  In  irritable  eyes,  the  disorder  is  often  brought 
on  by  very  slight  irritations,  which  cannot  always 
be  diminished,  or  removed.  Here,  the  grand  indi- 
cation is  to  cure  the  weakness  and  irritability  of  the 
organs. 

According  to  Richter,  the  fourth  class  of  causes 
of  diplopia  is  the  most  frequent.  The  irritations 
are  of  various  kinds,  and  generally  seated  in  the 
abdominal  viscera.  Diplopia  is  sometimes  the  con- 
sequence of  inebriety,  foulness  of  the  stomach,  in- 
termitting fevers,  hypochondriasis,  worms,  &c. 
However,  the  complaint  is  occasionally  excited  by 
other  sorts  of  irritation.  It  has  frequently  followed 
a violent  fright.  It  may  be  connected  with  spas- 
modic and  painful  diseases  of  several  kinds.  Severe 
headachs  and  toothachs  are  sometimes  joined  with 
this  affection  of  the  sight.  Richter  mentions  a boy, 
who,  being  in  the  woods,  was  struck  by  the  bough 
of  a tree  over  the  eye  ; and,  in  consequence  of  the 
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accident,  became  affected  with  diplopia.  He 
informs  us  of  a man  who  rode  a journey  on  horse- 
back along  a snowy  road  on  a very  sunshiny  day, 
and  was  affected  in  the  same  manner.  This  affec- 
tion of  the  eyes  is  sometimes  the  effect  of  injuries  of 
the  head.  (See  Hill's  Cases  in  Surgery,  p.  108. 
Schmucker,  Med.  Chir . Remerk , b.  i.  No.  26. 
Hennen’s  Military  Surgery,  p.  345.  ed.  2.)  In  the 
North  London  Hospital  there  is  at  the  present  time 
(January,  1837),  a woman,  under  my  care,  who 
was  admitted  on  account  of  a blow  on  her  head, 
whereby  she  was  stunned.  On  recovering  from 
this,  she  became  affected  with  diplopia.  At  first, 
all  objects  appeared  double,  unless  one  eye  were 
shut : afterwards,  they  were  seen  correctly  with 
both  eyes  open,  if  within  six  or  eight  inches  of  these 
organs.  In  a still  later  stage,  objects  above  the 
horizontal  line  were  seen  single  j below  it,  double, 
except  when  one  eye  was  shut 

Persons  who  have  weak  eyes  are  apt  to  become 
double-sighted,  whenever  they  look  attentively  for 
a long  while  at  any  light  shining  objects.  Patients 
in  fevers  are  also  sometimes  double-sighted. 
( Gooch’s  Cases,  &c.  vol.  ii.) 

Diplopia  frequently  terminates  in  some  other 
disorder  of  the  eyes,  and  is  often  the  forerunner  of 
amaurosis. 

The  cure  partly  depends  upon  the  nature  of  the 
remote  cause,  and  partly  upon  the  condition  of 
the  eye.  Some  causes  are  easy  ; others  difficult,  of 
removal. 

The  treatment  consists  in  endeavouring  to  find 
out  and  remove  the  irritation  occasioning  the  dis- 
order. The  majority  of  such  irritations  are  of  the 
same  nature  as  those  which  give  rise  to  gutta 
serena.  (See  Amaurosis.)  Indeed,  both  the 
complaints  are  often  only  different  effects  of  the 
same  cause,  and  of  course  require  a similar  mode 
of  treatment.  The  boy,  whom  Richter  mentions 
as  having  become  double-sighted,  in  consequence 
of  being  struck  over  the  eye  with  the  bough  of  a 
tree,  was  cured  by  the  external  use  of  the  infusum 
radicis  valerianae  and  spiritus  vini  crocatus,  with 
which  the  eyelids  and  adjacent  parts  were  rubbed 
several  times  a day.  A diplopia,  which  followed 
a violent  fright,  was  cured  by  valerian,  preceded 
a few  doses  of  bitartrate  of  potash.  The  case 
recorded  by  Dr.  Hennen,  as  proceeding  from  a 
gunshot  wound  of  the  soft  parts,  covering  the  root 
of  the  nose  and  right  eyebrow,  yielded  to  absti- 
nence, occasional  emetics,  and  cold  collyria. 
( Principles  of  Mil.  Surgery,  ed.  2.  p.345.)  The 
woman  in  the  North  London  Hospital,  who  had 
diplopia  as  a consequence  of  concussion  of  the 
brain,  was  materially  benefited  by  cupping,  and 
purgative  medicines,  followed  up  by  mercury, 
and  blistering  the  nape  of  the  neck  ; and  lat- 
terly, by  the  exhibition  of  the  carbonate  of 
iron.  A hypochondriacal  patient  got  rid  of  the  dis- 
order by  means  of  the  warm  bath. . A diplopia, 
supposed  to  arise  from  disorder  of  the  biliary  se- 
cretion, was  cured  by  means  of  pills  made  of  gum 
galbanum,  guaiacum,  rhubarb,  and  Venice  soap, 
assisted  with  emetics  and  purgatives. 

When  the  irritation  is  only  of  temporary  dura- 
tion, as,  for  instance,  that  of  looking  at  shinino- 
objects ; when  the  disorder  continues  after  the 
removal  of  the  irritation ; or,  lastly,  when  the 
irritation  cannot  be  well  detected  ; the  surgeon  is 
to  endeavour,  by  means  of  nervous  and  soothing 
medicines,  either  to  remove  the  impression,  which 
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the  irritation  has  left  upon  the  nerves,  or  to  render 
the  nerves  insensible  to  the  continuing  irritation. 
The  following  remedies  have  proved  useful  in 
cases  of  diplopia:- — Hartshorn,  dropped  into  the 
hand,  and  held  before  the  eyes  ; the  external  use 
of  the  spiritus  vini  crocatus ; warm  bathing  of 
the  eye,  particularly,  in  a decoction  of  white 
poppy  heads ; bathing  the  eye  in  cold  collyria; 
the  internal  administration  of  bark,  valerian,  small 
doses  of  ipecacuanha,  oxide  of  zinc,  and  oleum 
eajeput,  (See  Richter’s  Anfangsg '**.  der  Wundarzn. 
b.  iii.  kap.  1 5.) 

According  to  Beer,  the  diplopia,  which  is  not 
an  effect  of  the  continuance  of  another  disease 
after  inflammation  of  the  eye  ; but  probabty  de- 
pends upon  injury  of  the  retina,  caused  by  such 
inflammation,  usually  diminishes,  without  the  as- 
sistance of  art,  if  the  eye  be  not  abused.  ( Lehre 
won  den  Augenkr . b.  ii.  p.32.) 

See  A.  Vater  et  J.  C.  Hetnxcker,  Visas  Vitfa  duo  raris- 
sima  ; alterum  duplicati,  alterum  dimidiati,  &c.  Wit- 
temb.1723.  ( Haller  Diss  ad  Morb.  t.i.  p.  305.)  J.J.  Klau- 
kold,  De  Visu  duplicato,  4to.  Argent,  1746.  Buchner,  Tie 
Visione  simplici  et  duplice,  4to.  Argent,  1753.  Euler, 
Recherches  Physiques  sur  la  diverse  RAfrangibilite  des 
rayons  de  lumiere ; Mem.  de  1’ Acad,  des  Sciences,  &c. 
Berlin,  p.  200. 1754.  Klinke  De  Diplopia,  4to.  Gott.  1774, 
B.  Gooch , Chir.  Cases,  &c.  vol.  ii.  p.  42.  &c.  8vo.  Lend. 
1792.  Sir  E.  Home’s  Obs.  on  the  Straight  Muscles  of  the 
Eye,  and  the  Structure  of  the  Cornea,  in  Phil.  Trans, 
for  1797.  Keghellini,  Lcttera  sopra  1’ offer  a della  cista 
in  una  Donna,  &c.  8vo.  Venet,  1749  ; An  instance  of 
Diplopia  from  double  pupil.  Diet,  des  Sciences  Med. 
t.  ix.  p.  497.  J.  Wardrop,  Essays  on  the  Morbid  Ana- 
tomy of  the  Human  Eye  vol.  ii.  p.  216,  &c.  8vo.  Lond. 
1818.  Robert  G.  Graves,  M.D.,  on  Double  and  Single 
Vision,  in  Dubl.  Journ.  of  Med.  Sciences.  vol,i.  p.255. 
Svo.  1832.  Mackenzie,  on  Dis.  of  the  Eye,  ed.  2.  Airy, 
in  Trans,  of  Cambridge  Phil.  Society. 

DIRECTOR,  an  instrument,  in  such  common 
requisition,  that  it  is  always  contained  in  every 
pocket  case.  It  ought  to  be  made  of  silver, 
which  qualifies  it  to  be  bent  into  any  convenient 
shape.  Its  ordinary  use  is  to  direct  the  knife,  and 
protect  the  parts  underneath  from  its  edge  or 
point.  The  surgeon  introduces  the  director  under 
the  parts  which  he  means  to  divide,  and  then 
either  cuts  down,  along  the  groove,  with  a com- 
mon bistoury,  or  cuts  upward  with  a narrow, 
curved-pointed  bistoury,  the  point  of  which  is 
turned  upwards,  and  which  he  carefully  intro- 
duces along  the  groove.  This  instrument  and  the 
probe-pointed  bistoury  are  commonly  employed 
for  opening  sinuses,  for  cutting  fistulae  in  ano,  and 
fistula?  in  other  situations,  and  for  dilating  the 
stricture  in  hernia.  The  French  employ  the  di- 
rector very  commonly  in  that  stage  of  operations 
for  aneurism,  in  which  the  artery  is  to  be  separated 
from  the  adjacent  vein,  or  nerve  : the  director  is 
put  under  the  artery,  which  the  surgeon  then 
examines  carefully,  and  even  presses  upon,  to 
ascertain  what  effect  is  produced  on  the  pulsations 
of  the  aneurism,  and  whether  any  of  the  conse- 
quences of  pressing  on  a nerve  are  excited.  If  the 
experiment  be  satisfactory,  the  ligature  is  then  in- 
troduced with  an  eye  probe,  which  is  passed  along 
the  groove  of  the  director.  This  plan  was  pursued 
by  Dupuytren.  (See  Clin,  de  Chir.  t.i.  p.  277.) 

DISLOCATION,  (from  disloco,  to  put  out  of 
place.)  A Luxation.  When  the  articular  sur- 
faces of  the  bones  are  forced  out  of  their  proper 
situation,  the  accident  is  termed  a dislocation  or 
luxation. 

Sir  Astley  Cooper  has  justly  remarked,  that,  of 
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the  various  accidents,  which  happen  to  the  body, 
there  are  few,  which  require  more  prompt  assist- 
ance, or  in  which  the  reputation  of  the  surgeon  is 
more  at  stake,  than  cases  of  luxation  •,  for,  if 
much  time  be  lost  prior  to  the  attempt  at  reduc- 
tion, there  is  great  additional  difficulty  in  accom- 
plishing it,  and  it.  is  often  entirely  incapable  of 
being  effected.  If  it  remains  unknown,  and  con- 
sequently unreduced,  the  patient  becomes  a living 
memorial  of  the  surgeon’s  ignorance,  or  inattention,. 
Hence,  this  experienced  surgeon  forcibly  incul- 
cates the  careful  study  of  anatomy  • the  want  of 
an  accurate  knowledge  of  the  structure  of  the 
joints  being  the  chief  cause  of  the  many  errors, 
which  happen  in  the  diagnosis  and  treatment  of 
dislocated  bones.  The  following  passage  cannot  be 
too  deeply  impressed  upon  the  surgeon’s  mind  : — - 
“ A considerable  share  of  anatomical  knowledge 
is  required  to  detect  the  nature  of  these  accidents, 
as  well  as  to  suggest  the  best  means  of  reduction  j. 
and,  it  is  much  to  be  lamented,  that  students 
neglect  to  inform  themselves  sufficiently  of  the 
structure  of  the  joints.  They  often  dissect  the 
muscles  of  a limb  with  great  neatness  and  minute- 
ness, and  then  throw  it  away,  without  any  exa- 
mination of  the  ligaments,  the  knowledge  of  which, 
in  a surgical  point  of  view,  is  of  infinitely  greater 
importance ; and  from  hence  arise  the  numerous 
errors  of  which  they  are  guilty,  when  they  embark 
in  the  practice  of  their  profession  j for,  the  injuries 
of  the  hip,  elbow,  and  shoulder,  are  scarcely  to  be 
detected,  but  by  those  who  possess  accurate  ana- 
tomical information.  Even  our  hospital  surgeons, 
who  have  neglected  anatomy,  mistake  these  acci- 
dents ; for  I have  known  the  pulleys  applied  to 
an  hospital  patient,  in  a case  of  a fracture  of  the 
neck  of  the  thigh-bone,  which  had  been  mistaken 
for  a dislocation,  and  the  patient  cruelly  exposed, 
through  the  surgeon’s  ignorance,  to  a violent  and 
protracted  extension.  It  is  therefore  proper,  that 
the  form  of  the  ends  of  the  bones,  their  mode  of 
articulation,  the  ligaments  by  which  they  are  con- 
nected, and  the  direction  in  which  the  larger 
muscles  act,  should  be  well  understood.”  ( Sur- 
gical Essays,  parti,  p.  2.) 

The  most  important  differences  of  luxations  are  : 
— 1.  With  respect  to  the  articulation,  in  wThieh 
these  accidents  take  place  ; 2.  The  extent  of  the 
dislocation ; 3.  The  direction  in  which  the  bone  is 
displaced  ; 4.  The  length  of  time  the  displacement 
has  continued ; 5.  The  circumstances,  which  ac- 
company it,  and  which  make  it  simple  or  com- 
pound ; and  lastly,  6.  With  respect  to  the  causes 
of  the  accident. 

1.  Every  kind  of  joint  is  not  equally  liable  to 
dislocations.  Experience  proves,  indeed,  that  in 
the  greater  part  of  the  vertebral  column,  luxations 
are  absolutely  impossible,  unless  there  be  also  a 
fracture,  the  pieces  of  bone  being  articulated  by 
extensive,  numerous  surfaces,  varying  in  their  form 
and  direction,  and  so  tied  together  by  many  power- 
ful elastic  means,  that  very  little  motion  is  allowed. 
Experience  proves,  also,  that  the  strength  of  the 
articulations  of  the  pelvic  bones  can  scarcely  be 
affected  by  enormous  efforts,  unless  these  bones  be 
simultaneously  fractured.  Boyer  has  therefore  set 
down  luxations  of  joints  with  continuous  surfaces 
as  impossible.  ( Traitd  des  Mai.  Chir.  t.  iv.  p.  17.) 
And,  Sir  A.  Cooper  observes,  that,  in  the  spine, 
the  motion  between  any  two  bones  is  so  small, 
that  dislocations  hardly  ever  occur,  except  between 
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the  first  and  second  vertebras,  although  the  bones 
are  often  displaced  by  fracture  ( Surgical  Essays, 
p.  14.)  ; and  sometimes  the  articulating  processes 
may  be  luxated  after  one  of  the  bodies  has  given 

way. 

In  articulations  with  contiguous  surfaces,  the 


upon  the  extent  and  variety  of  motion  in  such 
joints.  Thus,  in  the  short  bones  of  the  carpus, 
and  particularly  of  the  tarsus,  and  at  the  carpal 
and  tarsal  extremities  of  the  metacarpal  and  meta- 
tarsal bones,  where  flat  broad  surfaces  are  held 
together  by  ligaments,  strong,  numerous,  and 
partly  interarticular,  and  where  only  an  obscure 
degree  of  motion  can  take  place ; dislocations  are 
unfrequent,  and  can  only  be  produced  by  un- 
common violence.  It  is  in  the  loose  joints,  which 
admit  of  motion  in  every  direction,  that  dislocations 
most  frequently  occur;  as  is  exemplified  in  the 
joint  of  the  humerus  with  the  scapula.  On  the 
contrary,  the  ginglymoid  joints,  which  allow  mo- 
tion only  in  two  directions,  are  not  so  often  dis- 
located. The  articular  surfaces  of  the  latter  are 
of  great  extent ; and,  consequently,  the  heads  of  the 
bones  must  be  pushed  a great  way  in  order  to  be 
completely  dislocated  ; and  the  ligaments  are  nu- 
merous and  strong. 

2.  With  respect  to  the  extent  of  dislocation, 
luxations  are  either  complete  or  incomplete.  The 
latter  term  is  applied,  when  the  articular  surfaces 
still  remain  partially  in  contact.  Incomplete  dis- 
locations can  scarcely  happen  except  in  ginglymoid 
articulations,  as  those  of  the  foot,  knee,  and  elbow. 
In  these,  the  luxation  is  generally  incomplete ; 
and  very  great,  violence  must  have  operated,  when 
the  bones  are  completely  dislocated.  In  the  elbow, 
the  dislocation  is  sometimos  partial,  with  respect 
to  the  ulna  and  radius.  In  the  orbicular  articu- 
lations, luxations  are  usually  complete.  How- 
ever, “ the  os  humeri  sometimes  rests  upon  the 
edge  of  the  glenoid  cavity,  and  readily  returns 
into  its  socket.”  (A.  Cooper,  Essays,  part  i.  p.  14.) 
The  lower  jaw  is  sometimes  partially  dislocated 
in  a manner  different  from  what  is  commonly 
meant  by  this  expression,  viz.  one  of  its  condyles 
is  luxated,  while  the  other  remains  in  its  natural 
situation. 

A partial  dislocation  somtimes  occurs  at  the 
ankle-joint.  “An  ankle  was  dissected  at  Guy’s, 
and  given  to  the  collection  of  St.  Thomas’s,  which 
was  partially  dislocated  : the  end  of  the  tibia  rested 
still  in  part  upon  the  astralagus;  but  a large  por- 
tion of  its  surface  was  seated  on  the  os  naviculare, 
and  the  tibia,  altered  by  this  change  of  place, 
had  formed  two  new  articular  surfaces,  with  their 
faces  turned  in  opposite  directions  towards  the 
two  bones.  The  dislocation  had  not  been  re- 
duced.” (Sir  A.  Cooper .) 

3.  In  the  orbicular  joints,  the  head  of  the  bone 
may  be  dislocated  at  any  point  of  their  circum- 
ference ; and  the  luxations  are  named  accordingly 
upward,  downward,  forward,  and  backward.  In 
the  ginglymoid  articulations,  the  bones  may  be 
dislocated  either  laterally,  or  forward,  or  back- 
ward. 

4.  The  length  of  time  a dislocation  has  existed 
makes  a material  difference.  In  general,  recent 
dislocations  may  be  easily  reduced  ; but  when  the 
head  of  a bone  has  been  out  of  its  place  several 
days,  the  reduction  becomes  exceedingly  difficult; 
and,  in  older  cases,  often  impossible.  The  soft 


parts,  and  the  bone  itself,  have  acquired  a certain 
position ; the  muscles  have  adapted  themselves 
in  length  to  the  altered  situation  of  the  bone,  to 
which  they  are  attached,  and,  sometimes,  cannot 
be  lengthened  sufficiently  for  it  to  be  reduced. 
Indeed,  I believe,  that  Sir  Astley  Cooper’s  state- 
ment is  quite  correct,  that  the  difficulty  in  the 
reduction,  arising  from  the  muscles,  is  proportioned 
to  the  length  of  time  that  has  elapsed  from  the 
period  of  the  accident.  (On  Dislocations,  p.  26.) 

Desault  and  Boyer  suspected,  that  frequently 
the  opening  in  the  capsular  ligament  soon  becomes 
closed,  and  resists  the  return  of  the  head  of  the 
bone  into  its  original  situation.  However,  with 
regard  to  the  doctrine  of  the  reduction  being  at 
first  ever  prevented  by  this  cause,  I believe  with 
Sir  Astley  Cooper,  that  it  is  destitute  of  foundation. 
(Surgical  Essays,  parti,  p.  18.;  and  Treatise,  c 
p.  25.)  Thus,  in  Mr.  Thompson’s  dissection  of  a 
dislocated  humerus,  the  capsular  ligament  was 
completely  torn  from  the  whole  circumference  of 
the  humerus.  In  one  of  Mr.  Crampton’s  cases,  it 
was  detached  to  the  extent  of  more  than  half  the 
circumference ; and,  in  an  instance  of  direct  dis- 
location forwards,  the  rent  was  of  sufficient  extent, 
“ but  no  more,  to  permit  the  head  of  the  bone  to 
pass  easily  through  it.”  (See  Thompson,  in  Med . 
Obs.  and  Inq.  vol.  ii.  p.  349.  Ph.  Crampton,  in 
Dublin  Journ.  of  Med.  Science,  vol.  iii.  p.  47 — 49.) 

5.  The  difference  is  immense,  in  regard  to  the 
danger  of  the  case,  arising  from  the  circumstance 
of  a dislocation  being  attended,  or  unattended,  with 
a wound,  communicating,  internally  with  the  joint, 
and  externally  with  the  air.  When  there  is  no 
wound  of  this  kind,  the  danger  is  generally  trivial, 
and  the  dislocation  is  termed  simple : but  should 
there  be  such  a wound,  together  with  the  dis- 
location, the  case  is  denominated  compound,  and  is 
frequently  accompanied  with  peril.  Indeed,  the 
latter  kind  of  accident  sometimes  renders  amputa- 
tion necessary,  and,  in  too  many  instances,  has  a 
fatal  termination. 

6.  The  causes  of  dislocations  are  external  or 
internal.  A predisposition  to  such  accidents  may 
depend  on  circumstances  natural,  or  accidental. 
The  great  latitude  of  motion,  which  the  joint 
admits  of ; the  little  extent  of  the  articular  sur- 
faces ; the  looseness  and  fewness  of  the  ligaments  ; 
the  lowness  of  one  side  of  the  articular  cavity,  as 
the  anterior  and  inferior  part  of  the  acetabulum  ; 
and  the  shallowness  of  the  cavity,  as  of  that  of 
the  scapula ; are  natural  predisposing  causes  of 
luxations. 

A paralytic  affection  of  the  muscles  of  a joint, 
and  a looseness  of  its  ligaments,  are  also  pre- 
disposing causes.  When  the  deltoid  muscle  has 
been  paralytic,  the  mere  weight  of  the  arm  has 
been  known  to  cause  such  a lengthening  of  the 
capsular  ligament  of  the  shoulder-joint,  that  the 
head  of  the  os  brachii  descended  two  or  three 
inches  from  the  glenoid  cavity. 

Two  cases,  illustrative  of  the  tendency  to  dislo- 
cation from  a weakened,  or  paralytic  state  of  the 
muscles,  are  recorded  by  Sir  A.  Cooper.  The 
first  is  that  of  a junior  officer  of  an  India  ship, 
who,  for  some  trifling  offence,  had  been  placed 
with  his  foot  upon  a small  projection  on  the  deck, 
while  his  arm  was  kept  forcibly  drawn  up  to  the 
yardarm  for  an  hour.  “ When  he  returned  to 
England,  he  had  the  power  of  readily  throwing 
that  arm  from  its  socket,  merely  by  raising  it  to- 
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wards  his  head ; but  a very  slight  extension  re- 
duced it.  The  muscles  were  wasted,  also,  as  in 
the  case  of  paralysis.”  The  other  example  hap- 
pened to  a young  gentleman,  troubled  with  a para- 
lytic affection  of  his  right  side  from  dentition. 
“ The  muscles  of  the  shoulder  were  wasted,  and  he 
had  the  power  of  throwing  his  os  humeri  over  the 
posterior  edge  of  the  glenoid  cavity  of  the  scapula, 
from  whence  it  became  easily  reduced.”  In  these 
cases,  no  laceration  of  the  ligaments  could  have 
occurred,  and  the  influence  of  the  muscles  in  pre- 
venting dislocation,  and  in  impeding  reduction,  is 
exemplified.  ( Surgical  Essays,  part  i.  p.  10.) 
Mr.  Brindley,  of  Wink  Hill,  communicated  to 
Sir  A.  Cooper  an  account  of  a dislocation  of  the 
os  femoris,  which  the  patient,  a man  of  50,  is  able 
to  produce  and  reduce  whenever  he  chooses. 
One  of  my  pupils  gave  me  an  account  of  a similar 
case  in  another  part  of  the  country. 

The  looseness  of  the  ligaments  sometimes  makes 
the  occurrence  of  dislocations  so  easy,  that  the 
slightest  causes  produce  them.  Some  persons 
cannot  yawn,  or  laugh,  without  running  the  risk 
of  their  lower  jaw  being  luxated.  Collections  of 
fluid  within  the  knee,  causing  a relaxation  of  the 
ligament  of  the  patella,  are  often  followed  by  a 
dislocation  of  that  bone.  And,  whenever  a bone 
has  been  once  dislocated,  it  ever  afterwards-  has  a 
tendency  to  be  displaced  again  by  a slighter  cause, 
than  what  was  first  necessary  to  produce  the  acci- 
dent. This  tendency  likewise  increases  with  every 
new  displacement. 

Diseases,  which  destroy  the  cartilages,  ligaments, 
and  articular  cavities  of  the  bones,  may  give  rise 
to  a dislocation.  The  knee  is  sometimes,  but  not 
frequently,  partially  luxated  in  consequence  of 
disease  ; and  the  thigh  is  now  and  then  dislocated 
in  consequence  of  the  acetabulum  and  ligaments 
being  more  or  less  destroyed.  Such  dislocations 
are  termed  spontaneous. 

At  St.  Thomas’s  Hospital,  there  is  a preparation 
of  a knee,  dislocated  in  consequence  of  ulceration, 
and  in  the  state  of  anchylosis,  the  leg  forming  a 
right  angle  with  the  femur  directly  forwards.  (See 
Sir  A.  Cooper’s  Surg . Essays,  part  i.  p.  11.) 

An  enarthrosis  joint  can  only  be  dislocated  by 
external  violence  ; a blow,  a fall,  or  the  action  of 
the  muscles,  when  the  axis  of  the  bone  is  in  a 
direction  more  or  less  oblique  with  respect  to  the 
surface  with  which  it  is  articulated. 

Any  external  force  may  occasion  a dislocation 
of  ginglymoid  joints,  which  case  is  generally  in- 
complete ; but  in  the  ball  and  socket  articulations, 
the  action  of  the  muscles  sometimes  has  a share 
in  producing  the  accident.  So,  when  a person 
falls  on  his  elbow,  while  his  arm  is  raised  outwards 
from  his  side,  the  force,  thus  applied,  will  un- 
doubtedly contribute  to  push  the  head  of  the  os 
brachii  out  of  the  glenoid  cavity,  at  the  lower 
and  internal  part.  Still,  the  sudden  action  of  the 
pectoralis  major,  latissimus  dorsi,  and  teres  major, 
which  always  takes  place  from  the  alarm,  will  also 
aid  in  pulling  the  head  of  the  bone  downwards. 
Under  certain  circumstances,  the  action  of  the 
muscles  alone  may  produce  a dislocation,  without 
the  conjoint  operation  of  any  outward  force,  as  is 
commonly  exemplified  in  the  lower  jaw,  and  in 
some  dislocations  of  the  patella.  But,  in  other  cases, 
when  the  patient  is  aware  in  time  of  the  violence 
which  is  about  to  operate,  and  his  muscles  are 
prepared  for  resistance,  a dislocation  cannot  be 


produced  without  the  greatest  difficulty,  (Sir 
A.  Cooper,  Op.  cit.  p.  15.)  unless  the  posture  of  tire 
member  at  the  moment  be  such  as  to  render  the 
action  of  the  strongest  muscles  conducive  to  the 
displacement,  instead  of  preventive  of  it,  as  is  fre- 
quently the  case  in  luxations  of  the  shoulder. 

Dislocations  are  constantly  attended  with  more 
or  less  laceration  or  elongation  of  the  ligaments-; 
and  in  the  shoulder  and  hip,  the  capsules  are  al- 
ways torn,  when  the  accident  is  produced  by 
violence.  Some  instances,  in  which  the  ligaments 
are  only  lengthened  arid  relaxed,  I have  already 
quoted.  Sometimes  a dislocation  is  attended  with 
a fracture ; mostly  when  the  ankle  is  luxated,  the 
fibula  is  broken  ; and  in  dislocation  at  the  hip,  ths 
acetabulum  may  be  fractured.  ( Sir  A.  Cooper,  Op. 
cit.  p.  15.  Wallace,  in  Dubl.  Trans,  of  King’s  and 
Queen’s  College,  vol.v.) 

Symptoms  op  Dislocations. 

Every  dislocation  produces  pain  and  incapacity 
in  the  limb  or  part ; but,  these  are  only  equivocal 
symptoms,  and  cannot  distinguish  the  case  from  a 
fracture,  nor  even  from  a simple  contusion.  A 
severe,  but  obtuse,  pain  arises  from  the  pressure  of 
the  head  of  the  bone  upon  the  muscles  ; sometimes 
the  pain  is  rendered  more  acute  by  the  pressure 
being  made  upon  a large  nerve.  ( Sir  A.  Cooper’s 
Treatise,  p.  5.) 

In  order  that  a dislocation  of  the  hip  or  shoulder 
may  happen,  there  must  be  a particular  attitude  of 
the  limb  during  the  action  of  the  external  violence. 
Indeed  the  displacement  can  hardly  occur  from 
the  direct  action  of  the  cause  on  the  articulation 
itself.  The  force  always  acts  with  greater  effect ; 
the  further  it  is  from  the  joint,  and  the  longer  the 
lever  is,  which  it  affects.  Thus,  in  a fall  on  the 
side,  when  the  arm,  raised  considerably  from  the 
trunk,  has  to  sustain  all  the  weight  of  the  body 
on  a point  at  its  inner  side,  the  probability  of  a dis- 
location is  evident,  and  even  that  the  head  of  the 
bone  has  been  forced  through  the  lower  portion  of 
the  capsular  ligament. 

The  symptoms,  which  Boyer  terms  positive, 
deserve  to  be  well  remembered. 

L In  dislocations  of  orbicular  joints,  and  com- 
plete luxations  of  ginglymoid  joints,  the  articular 
surfaces  are  not  at  all  in  contact,  and  the  point, 
where  the  dislocated  bone  is  lodged,  cannot  be 
upon  the  same  level  with  the  centre  of  the  cavity, 
from  which  it  has  been  forced.  Hence  a change  d 
in  the  length  of  the  limb.  In  the  ginglymoid 
joints,  such  alteration  can  only  be  a shortening 
proportioned  to  the  extent  of  the  displacement. 
But,  in  the  orbicular  joints,  the  bone  may  be  dis- 
placed. and  carried  above,  or  below,  the  articular 
cavity,  so  that,  in  the  first  event,  a shortening,  in 
the  second,  an  elongation  of  the  limb,  will  be  pro- 
duced. But  as  the  direction  of  the  member  is  at 
the  same  time  altered,  it  is  not  always  practicable 
to  place  the  limbs  parallel  together,  nor  to 'bring 
them  near  the  trunk,  for  the  purpose  of  judging 
whether  they  are  lengthened  or  shortened.  A 
comparison,  however,  made  w'ithout  this  advantage, 
will  generally  enable  the  surgeon  to  form  a correct 
opinion.  The  proper  length  of  a dislocated  limb  c 
cannot  be  restored,  except  by  putting  the  bone 
back  into  the  cavity,  from  which  it  has  slipped. 

In  general,  this  cannot  be  accomplished  without 
considerable  efforts,  while  a slight  exertion  is  i 

usually  sufficient  to  restore  the  proper  length  of  the  < 
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limb  in  cases  where  the  shortening  depends  upon 
a fracture.  Also  when  once  the  natural  length  of 
the  limb  has  been  restored  in  dislocations,  it 
remains  ; while,  in  fractuies,  the  shortening  recurs 
as  soon  as  the  extension  is  discontinued.  As  for 
elongation  of  the  limb,  it  can  never  happen  in 
cases  of  fracture,  as  it  does  in  certain  dislocations. 

2.  In  many  cases,  the  direction  of  the  axis  of  the 
limb  is  unavoidably  altered.  This  circumstance 
arises  from  the  resistance  of  that  portion  of  the  ar- 
ticular ligaments,  which  has  not  been  ruptured,  as 
well  as  from  the  action  of  the  muscles.  In  dis- 
location of  orbicular  joints,  the  tension  of  certain 
muscles,  is  a cause  of  a rotatory  movement  of  the 
dislocated  limb  at  the  moment  of  the  displacement, 
and  which  it  afterwards  retains.  Thus  in  dislo- 
cations of  the  thigh  bone  at  the  hip,  the  toes,  and 
knee  are  turned  outward  or  inward,  according  as 
the  head  of  the  bone  happens  to  be  situated  at  the 
inside,  or  outside  of  the  joint.  The  alteration  in 
the  length  of  the  part,  and  in  its  position  generally, 
is  permanent  when  it  depends  upon  a dislocation  ; 
whereas  in  fractures  the  same  changes  occur,  but 
can  be  made  to  cease  at  once,  without  any  parti- 
cular effort. 

3.  The  absolute  immobility  of  a limb,  or,  at 
least,  the  inability  of  performing  certain  motions, 
is  amongst  the  most  characteristic  symptoms  of  a 
dislocation.  In  complete  luxations  of  some  gin- 
glymoid  joints,  the  dislocated  limb  is  absolutely, 
or  very  nearly,  incapable  of  any  motion.  Thus, 
in  the  dislocation  of  the  forearm  backwards,  the 
particular  disposition  of  the  bones,  and  the  extreme 
tension  of  the  extensor  and  flexor  muscles,  confine 
the  limb  in  the  half-bent  state,  and  at  the  same 
time  resist  every  spontaneous  motion,  and  likewise 
almost  every  motion  which  is  communicated.  In 
the  orbicular  joints,  the  painful  tension  of  the 
muscles,  which  surround  the  luxated  bone,  nearly 
impedes  all  spontaneous  movements  ; but,  in  ge- 
neral, analogous  motions  to  that,  by  which  the 
displacement  was  produced,  can  be  communicated 
to  the  limb,  though  not  without  exciting  pain. 
Thus,  in  the  dislocation  of  the  humerus  downward, 
the  elbow  hardly  admits  of  being  put  near  the  side, 
nor  of  being  carried  forward,  and  backward  ; but 
it  can  easily  be  raised  up.  In  the  dislocation  of 
the  acromial  end  of  the  clavicle,  the  patient  can 
bring  the  arm  towards  the  trunk,  separate  it  a 
little  from  the  side,  or  carry  it  forward  or  back- 
ward ; but  he  cannot  raise  it  in  a direct  way. 
Lastly,  in  complete  lateral  dislocations  of  such 
joints  as  have  alternate  motions,  the  patient  has 
the  power  of  performing  no  motion  of  the  part ; 
but,  the  complete  destruction  of  all  the  means  of 
union  allows  the  limb  to  obey  every  species  of 
extraneous  impulse. 

Sometimes,  as  Sir  A.  Cooper  has  remarked,  a 
considerable  degree  of  motion  continues  for  a short 
time:  thus,  in  a man,  brought  into  Guy’s  Hos- 
pital, whose  thigh-bone  had  just  been  dislocated 
into  the  foramen  ovale,  a great  mobility  of  the  fe- 
mur still  remained  ; but,  “ in  less  than  three  hours, 
it  became  firmly  fixed  in  its  new  situation  by  the 
contraction  of  the  muscles.”  ( Surgical  Essays, 
part  i.  p.  3.)  . 

4.  In  dislocations  attended  with  elongation  of 
the  limb,  the  general  and  uniform  tension  ol  all 
the  muscles  arranged  along  it,  gives  to  these  organs 
an  appearance  as  if  they  lay  nearer  the  circum- 
ference of  the  bone,  and  the  limb  were  smaller 


than  its  fellow.  The  muscles,  however,  which 
be'ong  to  the  side,  from  which  the  dislocated 
bone  has  become  more  distant,  appear  tenser 
and  harder.  On  the  contrary,  in  dislocations, 
where  the  limb  is  shortened,  the  muscles  are  re- 
laxed ; but  being  irritated,  they  contract  and  ac- 
commodate themselves  to  the  shortened  state  of 
the  limb.  Hence,  the  extraordinary  swelling  of 
their  fleshy  part,  and  the  manifestly  increased  dia- 
meter of  the  portion  of  the  member  to  which  they 
belong.  We  have  a striking  example  of  this  in  the 
dislocation  of  the  thigh  upward  and  outward,  where 
the  muscles  at  the  inner  side  of  the  limb  form  a dis- 
tinct oblong  tumour.  In  dislocations  of  the  thigh, 
the  glutaeus  maximus  on  the  same  side  is  flattened, 
if  the  bone  is  carried  inward  ; but  it  is  more  pro- 
minent, when  the  thigh-bone  is  cariied  outward; 
and  its  lower  edge  is  situated  higher,  or  lower,  than 
in  the  natural  state,  according  as  the  luxation  may 
have  taken  place  upward  or  downward.  In  the 
complete  luxation  of  the  forearm  backward,  the 
triceps  is  tense,  and  forms  a cylindrical  promi- 
nence, owing  to  the  displacement  of  the  olecranon, 
backward. 

The  form  of  the  joints  principally  depends  upon 
the  shape  of  the  heads  of  the  bones.  Hence,  the 
natural  relation  of  the  bones  to  each  other  cannot 
be  altered,  without  a change  being  immediately 
produced  in  the  external  form  of  the  joint.  The 
changes,  which  the  muscles,  passing  over  the 
luxated  joint,  at  the  same  time  undergo  in  their 
situation  and  direction,  contribute  likewise  to 
destroy  the  harmony  of  the  outlines  of  the 
limb. 

When  the  head  of  a bone  has  slipped  out  of  the 
articular  cavity,  it  may  often  be  felt  in  its  new 
situation,  while  at  the  articulation  itself  may  be 
remarked  a flatness  caused  by  one  of  the  neigh- 
bouring muscles  stretched  over  the  articular  cavity, 
and  more  deeply  the  outline  and  depression  of  this 
cavity  itself  can  be  perceived.  The  bony  emi- 
nences, situated  near  the  joint,  and  whose  outlines 
were  gradually  effaced  in  the  general  form  of  the 
member,  are  sometimes  rendered  more  apparent 
by  the  displacement,  and  project,  in  a stronger 
degree,  than  in  the  natural  state,  while,  in  other 
instances,  they  project  less,  and  become  more  con- 
cealed. On  this  part  of  the  subject,  Sir  A.  Cooper 
is  particularly  correct,  when  he  observes,  that  the 
head  of  the  bone  can  generally  be  felt  in  its  new 
situation,  excepting  in  some  of  the  dislocations  of 
the  hip,  and  its  rotation  is  often  the  best  criterion 
of  the  accident.  I'he  natural  prominences  of  bone, 
near  the  joint,  either  disappear,  or  become  less  con- 
spicuous, as  the  trochanter  at  the  hip  joint.  Some- 
times the  reverse  occurs ; for  in  dislocations  oj‘  the 
shoulder,  the  acromion  projects  more  than  usual. 
( Surg . Essays,  part  i.  p.  4.) 

The  lines,  made  by  the  contour  of  the  limb,  and 
the  natural  relation  of  the  bones,  are  so  manifestly 
broken  in  dislocations  of  ginglymoid  joints,  that, 
when  there  is  no  inflammatory  swelling,  the  case 
is  at  once  manifest.  More  certain  knowledge, 
however,  and  more  correct  information,  respecting 
the  kind  of  displacement,  are  to  be  obtained,  by 
attentively  examining  the  changes  of  position, 
which  certain  processes,  or  prominent  points  of 
the  dislocated  bone,  or  bones,  have  undergone, 
and  which  are  the  more  obvious  in  these  joints, 
inasmuch  as  they  give  attachment  to  the  principal 
muscles.  The  natural  relations  of  these  pro- 
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cesses  being  known,  the  least  error  of  situation 
ought  to  strike  the  well-informed  practitioner. 
Thus,  in  the  elbow-joint,  a considerable  differ- 
ence in  the  respective  height,  and  in  the  distances 
between  the  olecranon  and  internal  and  external 
condyles,  can  be  easily  distinguished.  But,  the 
thing  is  less  easy,  when  the  surrounding  parts  are 
so  swelled  and  tense,  as  to  make  the  bony  pro- 
jections deeper  from  the  surface,  and  less  obvious 
to  examination.  Even  then,  however,  a good 
surgeon  will  at  least  find  something  to  make  him 
suspect  the  dislocation,  and  the  suspicion  will  be 
confirmed,  when  he  again  examines  the  part  after 
the  swelling  has  begun  to  subside.  It  is  of  the 
utmost  consequence  to  make  out,  what  the  case  is 
as  early  as  possible ; for  the  unnatural  state,  in 
which  the  soft  parts  are  placed,  keeps  up  the 
swelling  a long  while ; and  if  the  surgeon  wait 
till  this  has  entirely  subsided,  before  he  ascertains 
that  the  bones  are  luxated,  he  may  have  waited 
till  it  is  too  late  to  succeed  in  reducing  them,  and 
the  patient  may  remain  for  ever  afterwards  de- 
prived of  the  free  use  of  his  limb.  (Boyer,  Trait  e 
des  Maladies  Chir.  t.  v.  p.  45,  &c.)  It  is  not  only 
the  inflammatory  swelling,  which  may  tend  to 
conceal  the  ends  of  the  bone  ; sometimes  a quicker 
tumour  arises  from  the  effusion  of  blood  in  the 
cellular  tissue,  and  causes  an  equal  difficulty  of 
feeling  the  exact  position  of  the  heads  of  the  bones. 
(See  Sir  A.  Cooper  on  Dislocation,  p.  5.) 

Dislocations  are  sometimes  attended  with  parti- 
cular symptoms,  arising  altogether  from  the  pres- 
sure caused  by  the  head  of  the  luxated  bone  on 
certain  important  organs.  Thus,  the  sternal  end 
of  the  clavicle  may  compress  the  trachea,  and 
impede  respiration  ; the  head  of  the  humerus  may 
press  upon  the  axillary  plexus  of  nerves,  and  pro- 
duce a paralytic  affection  of  the  whole  arm.  In 
one  instance,  cited  by  Sir  A.  Cooper,  a dislocated 
clavicle  pressed  upon  the  oesophagus,  and  endan- 
gered life.  ( Surg . Essays,  part  i.  p.  4.) 

As  Kirkland  has  observed,  some  luxations  are 
worse  injuries  than  fractures  : of  this  description, 
are  dislocations  of  the  vertebra},  cases  which 
seldom  happen  without  fracture,  and  are  mostly 
fatal ; dislocations  of  the  long  bones,  attended 
with  protrusion  of  their  ends  through  the  skin, 
and  even  a comminution  of  them  ; and  followed 
by  severe  inflammation,  extensive  abscesses,  ne- 
crosis, and  not  unfrequently  gangrene. 

According  to  Sir  A.  Cooper,  young  persons  are 
rarely  the  subjects  of  dislocations  from  violence  ; 
but,  he  admits,  that  they  do  sometimes  experience 
them,  and  relates  an  instance,  which  happened  in 
a child  seven  years  of  age.  In  general,  in  them  the 
bones  break,  or  the  epiphyses  give  way,  much 
more  frequently  than  the  articular  surfaces  are 
displaced.  (Surg.  Essays,  part  i.  p.  16. ; and 
Treatise,  fyc.  p.  23.)  Suspected  luxations  of  the 
hip  in  children  commonly  turn  out  to  be  disease 
of  the  joint,  one  instance  of  which  is  given  by  the 
preceding  author.  For  such  examples  I have  also 
been  sometimes  consulted.  Also,  when  a dis- 
location of  the  elbow  is  suspected  in  a child, 
because  the  bone  appears  readily  to  return  into 
its  place,  but  directly  to  slip  out  of  it  again, 
the  case  is  always  found  to  be  an  oblique  fracture 
of  the  condyles  of  the  humerus.  Old  persons  are 
less  liable  to  dislocation,  than  individuals  of  middle 
age ; a fact,  which  is  accounted  for  by  the  extrem- 
ities of  bones  in  old  subjects  being  so  softened, 


that  the  violence  sooner  breaks  than  luxates  them, 
(Sir  Astley  Cooper,  on  Disioc. , Sjc.  p.  23.) 

Prognosis. 

In  general,  every  unreduced  dislocation  must 
deprive  the  patient  more  or  less  of  the  use  of  the 
limb  or  part ; for  nature  cannot  re-establish  the 
natural  relations  which  are  lost.  There  is  indeed  an 
effort  made  to  restore  some  of  the  motions,  and  the 
use  of  the  limb  in  a certain  degree;  but  it  is  always 
imperfectly  accomplished,  and,  in  the  best  cases, 
only  a confined  degree  of  motion  is  recovered. 
Nature  cannot  in  any  way  alter  the  lengthened  or 
shortened  state  of  the  limb  ; and  she  can  only 
correct,  in  a very  imperfect  manner,  its  faulty 
direction.  There  are  even  some  cases,  in  which 
little  or  no  amendment  can  be  effected. 

If  there  are  any  exceptions  to  these  observations, 
they  are  in  young  subjects,  or  in  arthrodia  joints, 
which  are  seldom  extensively  displaced ; and  as,  in 
the  natural  state,  their  motions  are  but  limited, 
the  loss  of  these  motions,  in  consequence  of  the 
natural  relations  not  having  been  restored,  is  of 
less  importance.  Thus,  the  bones  of  the  carpus, 
those  of  the  tarsus,  and  the  acromial  end  of  the 
clavicle,  may  be  dislocated,  and  be  reduced  either 
imperfectly,  or  not  at  all,  without  the  functions  of 
the  limb  being  materially  impaired.  (Boyer,  Ma- 
ladies Chir.  t.  iv.  p,  54.)  Generally,  however, 
after  a time,  some  degree  of  motion  is  regained, 
and  the  limb,  or  part,  becomes  to  a certain  extent 
more  useful,  than  at  first.  This  statement  applies 
even  to  dislocations  of  the  hip,  shoulder,  lower 
jaw,  elbow,  thumb,  &c. 

Dislocations  of  enarthrosis  joints  are  generally 
much  less  dangerous,  than  those  of  ginglymoid 
ones ; for  the  action  of  the  muscles  has  some 
share  in  producing  them  ; the  violence  done  to 
the  external  parts  is  less  ; and  the  injury  of  the 
soft  parts  is  not  so  considerable.  Even,  in  the 
same  kind  of  joints,  the  seriousness  of  the  case 
materially  depends  on  the  extent  of  the  articular 
surfaces,  and  the  number  and  strength  of  the 
muscles  and  ligaments. 

Dislocations  of  ginglymoid  joints,  however,  are 
more  easily  reduced,  than  those  of  enarthrosis 
ones,  the  muscles  of  which  are  powerful,  and 
capable  of  making  great  resistance  to  the  efforts 
of  the  surgeon.  This  is  frequently  exemplified  in 
luxations  of  the  shoulder  and  thigh. 

It  may  be  said,  however,  of  the  luxations  of 
enarthrosis  joints,  that,  although  their  reduction 
may  require  considerable  efforts,  yet  it  can  be 
accomplished,  and  that  the  accident  leaves  no  ill 
effects.  On  the  contrary,  in  dislocations  of  gingly- 
moid joints,  the  same  reason,  which  renders  them 
more  unfrequent,  makes  them  also  more  serious. 
The  solidity  of  these  joints  prevents  the  uniting 
means  from  being  destroyed,  except  by  great 
violence:  and  the  extent  of  the  articular  surfaces 
does  not  permit  a considerable  displacement,  espe- 
cially a complete  one,  without  extensive  injury 
of  the  ligaments,  and  surrounding  soft  parts.  It 
is  for  these  reasons,  no  doubt,  that  compound 
luxations  and  protrusion  of  the  heads  of  the 
bones  are  most  commonly  seen  in  ginglymoid 
articulations. 

The  more  recent  a luxation  is,  the  more  easy 
it  is  to  reduce,  and  therefore,  ca-teris  paribus,  the 
less  grave  is  the  injury.  In  this  point  of  view, 
dislocations  of  gingljmoid  joints  are  the  most 
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serious,  because  they  sooner  become  irreducible 
than  those  of  enarthrosis  articulations. 

Simple  dislocations  are  much  less  dangerous, 
than  those,  which  are  complicated  with  contusion, 
the  injury  of  a large  nerve  or  blood-vessel,  inflam- 
matory swelling,  fracture,  wound,  and,  especially, 
a protrusion  of  the  end  of  the  bone.  (Boyer,  Ma- 
ladies  Chir.  t.  iv.  pp.  55,  56.) 

Dislocations  from  disease  of  the  parts  of  bones, 
entering  into  the  formation  of  the  joints,  termed 
spontaneous  luxations,  cannot  admit  of  reduction : 
when  they  arise  from  the  hip-disease,  it  is  not 
merely  in  consequence  of  the  ligaments  being 
destroyed,  parts  of  the  acebutalem  itself  are  more 
or  less  absorbed.  However,  there  are  other  spon- 
taneous dislocations  from  preternatural  looseness 
of  the  ligaments,  where  reduction  may  be  accom- 
plished with  the  greatest  facility  ; though  the  dis- 
placement generally  recurs  from  slight  causes. 

Mr.  Wallace  has  made  some  interesting  pathologi- 
cal remarks  on  dislocations,  deduced  from  the  dis- 
section of  an  unreduced  dislocation  of  the  head  of 
the  femur  on  the  dorsum  ilii,  accompanied  by  a 
fracture  of  the  superior  edge  of  the  acetabulum, 
which  formed  part  of  the  new  articular  surface. 
The  case  confirmed  one  point,  which  indeed  was 
previously  well  known ; namely,  that  when  a bone 
is  allowed  to  remain  unreduced,  and  in  such  a 
situation,  that  the  natural  movements  of  the  limb 
are  prevented  or  restricted,  its  muscles  become 
diminished  in  size,  or  wasted.  Mr.  Wallace’s  case 
demonstrated  further,  however,  that  such  atrophy 
affects  the  external  rotator  muscles  in  a greater 
degree  than  others,  in  consequence  of  their  action 
having  been  rendered  almost  impossible  by  the  ex- 
istence of  check  ligaments  extended  from  the  ilio- 
pubic sypmhysis  to  the  lesser  trochanter. 

Mr.  Wallace  likewise  notices  the  fact,  that  if,  at 
the  time  of  dislocation,  a tendon  be  torn  across  at 
its  junction  with  . the  muscle,  the  detached  ends  of 
the  muscular  fibres  become  connected  with  those 
parts,  with  which  they  may  be  brought  in  contact. 
In  the  case  adverted  to,  this  had  happened  to  the 
pyriformis. 

Mr.  Wallace  next  explains,  that,  if,  the  fleshy 
fibres  of  a muscle  be  torn  through,  they  reunite 
by  a tendinous  tissue.  This  fact  was  exemplified 
in  the  gemini  and  quadratus.  If  a muscle  be 
so  torn,  or  injured,  as  to  render  its  reunion  by 
tendon  impracticable,  its  entire  texture  becomes 
changed,  or  rather  the  muscle  is  absorbed,  and 
“ there  is  deposited  in  its  place  a substance  of  a 
peculiar  texture,  resembling  a mixture  of  adeps 
and  fibro-cartilage.”  In  the  case  referred  to,  this 
had  happened  to  the  obturator  internus. 

Another  circumstance,  exemplified  in  this  in- 
stance, was,  that,  when  the  distance  between  the 
points  of  attachment  of  a muscle,  is  either  in- 
creased, or  diminished,  the  muscular  fibre  has  the 
power  of  undergoing  such  changes  of  shortening, 
or  elongation,  as  may  be  necessary  to  adapt  itself 
to  its  new  state.  “ The  triceps  femoris,  and  some 
others,  were  in  this  case,  shortened  ; and  the  qua- 
dratus and  gemini  were  elongated.” 

“ When  any  of  the  ligaments  of  a joint  have 
been  torn  during  the  act  of  dislocation,  if  the  bone 
be  allowed  to  remain  in  such  a situation,  that  the 
torn  ligaments  can  no  longer  serve  any  useful  pur- 
pose, they  are  completely  absorbed,  and  disappear, 
or  they  are  converted  into  cellular  tissue,  and 
become  confounded  with  the  surrounding  parts. 
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Thus,  in  the  present  case,  there  were  not  the 
slightest  remains  of  the  round  ligament. 

“ In  all  complete  dislocations  of  the  enar- 
throdial  joints,  the  capsular  ligament  must  neces- 
sarily be  ruptured.  If  the  bone  be  returned  into 
its  natural  situation,  the  laceration  is  quickly  re- 
paired ; but,  if  the  displacement  be  allowed  to 
continue,  a perfect  capsule  will  be  formed  round 
the  new  joint,  and  the  original  lacerated  capsule 
will  contribute  to  form  a greater  or  a smaller  por- 
tion of  this  new  capsule,  according  to  the  situation 
of  the  parts.”  Mr.  Wallace  deems  it  probable, 
that,  in  his  case,  the  capsule  was  lacerated,  al- 
though the  dislocation  was  only  partial  in  con- 
sequence of  a part  of  the  acetabulum  having  been 
broken  off.  “ Yet  (says  he)  of  this  laceration, 
there  was  not  any  appearance.  The  new  capsule 
was  remarkable  for  its  great  thickness ; but  it 
was  not  formed  of  those  regular  fibres,  which 
enter  into  the  formation  of  the  original  capsule 
and  “ although  its  inner  surface  had  the  power  of 
secreting  synovia,  it  did  not  exhibit  the  smooth, 
shining  aspect  of  synovial  membrane.” 

According  to  Air.  Wallace’s  investigations,  na- 
ture does  not  possess  the  power  of  forming  arti- 
cular cartilage  in  those  accidental  joints,  which 
result  from  unreduced  dislocations.  “ The  new 
articular  surfaces  are  always  covered  by  a lamina 
of  bone,  which  resembles  in  appearance  that  ivory- 
like substance,  sometimes  found  on  natural  arti- 
culating surfaces.  As  a cartilaginous  surface 
cannot  play  easily  on  a bony  surface,  the  original 
cartilage,  which  may  have  covered  the  head  of 
the  dislocated  bone,  becomes  absorbed,  and  its 
situation  occupied  by  the  same  kind  of  tissue,  as 
that  which  forms  the  new  surface,  upon  which  the 
head  of  the  bone  may  be  applied.”  Another 
thing,  noticed  by  Air.  Wallace,  is  the  alteration 
of  the  articular  cavity,  in  consequence  of  the 
removal  of  the  head  of  the  bone.  It  becomes 
contracted  in  size  and  altered  in  form  ; and  “ the 
cartilage,  which  formerly  covered  its  surface,  dis- 
appears, being  replaced  by  ligamentous  fibres, 
which  grow  at  right  angles  from  the  surface  of 
the  bone,  and  these  extending  outwards,  become 
confounded  with  the  surrounding  parts.” 

Air.  Wallace  finally  adverts  to  the  wonderful 
facility,  with  which  the  osseous  tissue,  apparently 
unyielding  as  it  is,  adapts  itself  to  varied  states. 
“ At  one  time,  we  find  it  so  completely  removed, 
that  not  a vestige  of  large  masses  of  it  remains ; 
and,  on  other  occasions,  great  additions  are  made 
to  the  original  bone  to  serve  useful  purposes. 
Again,  without  either  increase,  or  diminution  of 
the  quantity  of  osseous  matter,  we  find  the  bone 
to  be,  as  it  were,  so  completely  new  modelled, 
that  its  acquired  shape  has  scarcely  any  resem- 
blance to  its  former  figure.  In  the  present  dis- 
section, the  acetabulum  was  nearly  removed ; a 
new  plate  of  bone  for  the  formation  of  an  arti- 
culating surface  was  deposited  on  the  ilium,  and 
the  head  of  the  femur  was  completely  remodelled.” 
(See  Wallace  in  Trans,  of  King’s  and,  Queen’s 
College,  Dublin,  vol.  v.  p.  250,  &c.) 

When  the  head  of  a bone  is  thrown  and  left 
for  a certain  time  upon  a thick  stratum  of  mus- 
cular fibres,  a new  capsular  ligament  may  form 
for  its  enclosure ; but,  when  it  is  thrown  upon  a 
thin  layer  of  muscle,  or  upcn  the  surface  of  a 
bone  the  muscle  may  be  absorbed,  and  a new 
bony  socket,  or  cavity,  be  produced,  as  explained 
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by  Sir  Astley  Cooper.  Even  when  the  humerus 
has  been  thrown  forwards  on  the  ulna,  new 
osseous  deposits  are  sometimes  arranged  in  such 
a manner  on  the  latter  as  to  constitute  an  arti- 
cular cavity  for  the  reception  and  support  of  the 
lower  end  of  the  humerus.  Of  this,  there  is  an 
interesting  representation  given  by  Cruveilhier. 
(See  Anat.  Pathologique .)  Sometimes,  when  the 
upper  head  of  the  humerus  remains  dislocated 
in  the  axilla,  a new  articular  cavity  is  formed 
for  it  below  the  neck  of  the  scapula. 

Treatment  of  Dislocations  in  general. 

It  was  correctly  explained  by  Pott,  that  the 
difficulty,  which  attends  the  reduction  of  luxated 
joints,  principally  arises  from  the  resistance  of  the 
muscles.  “ The  mere  bones  composing  the  arti- 
culations, or  'he  mere  connecting  ligaments,  would 
in  general  afford  very  little  opposition  • and  the 
replacing  the  dislocation  would  require  very  little 
trouble  or  force,  was  it  not  for  the  resistance  of 
the  muscles  and  tendons  attached  to  and  con- 
nected with  them  : for,  by  examining  the  fresh 
joints  of  the  human  body,  we  shall  find,  that  they 
not  only  are  all  moved  by  muscles  and  tendons, 
but  also,  that  although  what  are  called  the  liga- 
ments of  the  joints  do  really  connect  and  hold 
them  together,  in  such  manner  as  could  not  w7ell 
be  executed  without  them  ; yet  in  many  instances, 
they  are,  when  stript.  of  all  connection,  so  weak 
and  lax,  and  so  dilatable,  that  they  do  little  more 
than  connect  the  bones  and  retain  the  synovia  ; 
and  that  the  strength,  as  well  as  the  motion,  of 
the  joints  depends,  in  great  measure,  on  the  mus- 
cles and  tendons  connected  with  and  passing  over 
them  ; and  this  in  those  articulations  which  are 
designed  for  the  greatest  quantity,  as  well  as  for 
celerity,  of  motion.  Hence,  muscles  require  our 
first  and  greatest  regard,  these  being  the  parts, 
whose  resistance  must  be  either  eluded  or  over- 
come. (See  Potts’s  Chir.  Works,  vol.  i.) 

That  the  muscles  are  the  chief  cause  of  resist- 
ance is  proved  by  cases,  in  which  the  dislocation  is 
accompanied  with  injury  of  a vital  organ  ; for, 
then  the  bone  may  be  reduced  by  a very  slight 
force.  Thus,  in  a man,  who  had  an  injury  of  his 
jejunum,  and  a dislocation  of  his  hip,  the  bone 
was  most  easily  replaced.  (Sir  A.  Cooper,  Surgical 
Essays,  part  i.  p.20.)  In  short,  any  thing,  which 
produces  faintness  or  weakness,  facilitates  the  re- 
duction, as  intoxication,  nausea  and  sickness, 
paralysis,  &c. 

The  following  are  some  of  the  principles  laid 
down  by  Pott : — 

1.  Although  a joint  may  have  been  luxated  by 
means  of  considerable  violence,  it  does  by  no 
means  follow,  that  the  same  degree  of  violence  is 
necessary  for  its  reduction. 

2.  When  a joint  has  been  luxated,  at  least  one 
of  the  bones,  of  which  it  is  composed,  is  detained 
in  that  unnatural  situation  by  the  action  of  some  of 
the  muscular  parts  in  connection  with  it ; which 
act> on  is  not  under  the  direction  of  the  will  of  the 
patient. 

3.  That  all  the  force  used  in  reducing  a luxated 
bone,  ought  always  to  be  applied  to  the  other  ex- 
tremity of  the  said  bone,  and  as  much  as  possible 
to  that  only.  Mr.  Pott  argues,  that  if  the  extend- 
ing force  were  applied  to  a distant,  part  of  the  limb, 
or  to  the  bone  below  or  adjoining,  it  would  neces- 
sarily be  lost  in  the  articulation  which  is  not  lux- 
ated, owing  to  the  yielding  nature  of  the  ligaments, 


and  be  of  little  or  no  service,  in  that  which  is  dis- 
located. This  remark,  though  made  by  Pott,  and 
generally  received  as  true,  is  incorrect ; for  it  tends 
to  state,  that  if  extension  be  made  at  the  ankle  or 
wrist,  the  force  does  not  operate  on  the  hip  or 
shoulder. 

4.  That  in  order  to  make  use  of  an  extending 
force  with  all  possible  advantage,  and  to  excite 
thereby  the  least  pain,  and  inconvenience,  it  is 
necessary  that  all  parts  serving  to  the  motion  of 
the  dislocated  joint,  or  in  any  degree  connected 
with  it,  be  put  into  such  a state  as  to  give  the 
smallest  possible  degree  of  resistance. 

5.  That  in  the  reduction  of  such  joints  as  con- 
sist of  a round  head,  moving  in  an  acetabulum  or 
socket,  no  attempt  ought  to  be  made- for  replacing- 
the  said  head,  until  it  has  by  extension  been  brought 
forth  from  ffie  place  where  it  is,  and  nearly  to  a 
level  with  the  said  socket.  This  will  show  us,  says 
Air.  Pott,  a fault  in  the  common  ambi,  and  why 
that  kind  of  ambi,  which  Air.  Freke  called  his 
commander,  is  a much  better  instrument  than  any 
of  them,  or  indeed  than  all  ; because  it  is  a lever 
joined  to  an  extensor,  and  that  capable  of  being 
used  with  the  arm,  in  such  a position  as  to  require 
the  least  extension,  and  to  admit  the  most ; besides 
which  it  is  graduated,  and  therefore  perfectly  under 
the  dominion  of  the  operator  ; it  will  show  us,  why 
the  old  method  by  the  door  or  ladder  sometimes 
produced  a fracture  of  the  neck  of  the  scapula  ; as  • 
Air.  Pott  saw  it  do  himself.  Why,  if  a sufficient 
degree  of  extension  be  not  made,  the  towel  over 
the  surgeon’s  shoulder,  and  under  the  patient’s 
axilla,  must  prove  an  impediment  rather  than  an 
assistance,  by  thrusting  the  head  of  the  humerus 
under  the  neck  of  the  scapula,  instead  of  directing 

it  into  its  socket.  Why  the  bar,  or  rolling-pin, 
under  the  axilla  produces  the  same  effect.  Why 
the  common  method  of  bending  the  os  humeri 
downward,  before  sufficient  extension  has  been 
made,  prevents  the  very  thing  aimed  at,  by  push- 
ing the  head  of  the  bone  under  the  scapula. 

6.  That  whatever  kind  or  degree  of  force  may 
be  found  necessary  for  the  reduction  of  a luxated 
joint,  that  such  force  be  employed  gradually  ; that 
the  lesser  degree  be  always  first  tried,  and  that  it  be 
increased  gradatim.  (See  Pott’s  Chir.  Works,  vol.  i.) 

The  supposition  of  the  reduction  being  some- 
times prevented  by  the  capsular  ligaments.  Sir  A. 
Cooper  considers  erroneous ; in  dislocations  from 
violence,  those  ligaments  are  always  extensively  j 
lacerated;  and  the  idea  of  the  neck  of  the  bone  j' 
being  girt,  or  confined  by  them,  is  altogether  un- 
true. ( Surg . Essays,  part  i.  p.  18.)  But,  in  ad- 
dition to  the  resistance  of  the  muscles,  there  are,  in 
old  dislocations,  three  circumstances  pointed  out  I 
by  Sir  A.  Cooper  as  causes  of  the  difficulty  of  re- 
duction : — 1.  The  extremity  of  the  bone  contracts  f 
adhesion  to  the  surrounding  parts,  so  that  in  dis- 
section, even  when  the  muscles  are  removed,  the 
bone  cannot  be  reduced.  In  this  state,  he  found 
the  head  of  a radius,  which  had  been  long  dis- 
located upon  the  external  condyle,  and  which  is 
preserved  in  the  collection  of  St.  Thomas’s  Hos- 
pital. In  a similar  state,  he  has  also  seen  the  dis- 
located head  of  the  humerus.  ( On  Dislocations, 
p.  28.)  2.  The  socket  is  sometimes  filled  up  with 

adhesive  matter.  3.  A new  bony  socket  is  some- 
times formed,  in  which  the  head  of  the  bone  is  so 
completely  confined,  that  it  could  not  be  extricated 
without  breaking  its  new  lodgment.  ( Surgical 
Essays,  part  i.  p.  21.;  and  Treatise,  §c.  p.  10.) 
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Dislocations  in  general  cannot  be  reduced  with- 
out trouble ; but,  after  the  reduction  is  accom- 
plished, it  is  easily  maintained.  On  the  contrary, 
fractures  are  for  the  most  part  easy  of  reduction  ; 
but  cannot  be  kept  in  this  desirable  state  without 
difficulty.  The  moment  extension  is  remitted,  the 
muscles  act,  the  ends  of  the  broken  bone  slip  out 
of  their  proper  situation  with  respect  to  each  other, 
and  the  distortion  of  the  limb  recurs.  As  a modern 
writer  has  observed,  the  reduction  is  only  a small 
part  of  the  treatment  of  fractures  : the  most  essen- 
tial point  of  it,  is  the  almost  daily  care  which  a 
fracture  demands,  during  the  whole  time  requisite 
for  its  consolidation.  The  contrary  is  the  case  in 
luxations.  Here,  in  fact,  the  reduction  is  every 
thing,  if  we  put  out  of  consideration  the  less  fre- 
quent cases,  in  which  the  dislocation  is  compli- 
cated, and  attended  with  such  grave  circumstances, 
as  render  it  indispensably  necessary  to  continue  for 
a length  of  time  the  utmost  surgical  care.  But, 
even  then,  the  protracted  treatment,  is  less  for  the 
dislocation  itself,  than  for  the  extraordinary  cir- 
cumstances, with  which  it  is  accompanied.  (See 
Roux,  Parallele  de  la  Chirurgie  Angioise  avec  la 
Chirurgie  Frangoise,  p.  207.; 

All  the  ancient  writers  recommend  the  extend- 
ing force  to  be  applied  to  the  luxated  bone  ; for 
instance,  above  the  knee  in  dislocations  of  the 
thigh-bone,  and  above  the  elbow  in  those  of  the 
humerus.  We  have  stated,  that  Pott  advised  this 
plan,  and  the  same  practice,  which  is  approved  by 
J.  L.  Petit,  Duverney,  and  Caliisen,  is  generally 
adopted  in  this  country. 

However,  many  of  the  best  modern  surgeons  in 
France,  for  instance,  Fabre,  D’Apouy,  Desault, 
Boyer,  Richerand,  Leveille,  and  Dupuytren,  advise 
the  extending  force  not  to  be  applied  on  the  lux- 
ated bone,  but,  on  that  with  which  it  is  articulated, 
and  as  far  as  possible  from  it.  It  is  said,  that  this 
plan  has  two  most  important  advantages  : - — first. 
The  muscles,  which  surround  the  dislocated  bone, 
are  not  compressed,  nor  stimulated  to  spasmodic 
contractions,  which  would  resist  the  reduction  ; 
secondly,  The  extending  force  is  much  more  con- 
siderable, than  in  the  other  mode  ; for,  by  using  a 
long  lever  we  obtain  a greater  degree  of  power. 

In  Pott’s  remarks,  we  find  even  him  influenced 
against  the  latter  practice,  by  the  supposition,  that 
part  of  the  extending  force  is  lost  on  the  joint,  in- 
tervening between  the  dislocation,  and  the  point  at 
which  the  extension  is  made  ; a notion  quite  un- 
founded, as  every  man  who  reflects  for  one  mo- 
ment, must  soon  perceive.  When  extension  is 
made  at  the  wrist,  the  ligaments,  muscles,  &c. 
which  connect  the  bones  of  the  forearm  with  the 
os  brachii,  have  the  whole  of  the  extending  force 
operating  on  them,  and  they  must  obviously  trans- 
mit the  same  degree  of  extension,  which  they  re- 
ceive, to  the  bone  above,  to  which  they  are 
attached.  Indeed,  this  matter  seems  so  plain,  that 
I think  it  would  be  an  insult  to  the  reader’s  under- 
standing to  say  any  more  about,  it,  than  that  such 
eminent  surgeons,  as  have  contrary  sentiments,  can 
never  have  taken  the  trouble  to  reflect,  for  them- 
selves on  this  particular  subject.  Whether  the 
force,  necessary  to  be  exerted  in  some  instances, 
would  have  a bad  effect  on  the  intervening  joint, 
may  yet  be  a question  5 but,  as  Desault’s  and  Du- 
puytren’s  practice  was  extensive,  and  they  did  not 
find  any  objection  of  this  kind,  we  have  no  right 
to  conclude  that  such  would  exist. 
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If,  however,  the  common  objection  to  Desault’s 
plan  of  applying  the  extending  force  be  unfounded, 
the  question  still  remains  to  be  settled,  whether 
this  practice  is  most  advantageous  on  the  grounds 
above  specified.  This  is  a point,  which,  perhaps, 
cannot  be  at  once  peremptorily  decided  altogether 
in  the  negative,  or  the  affirmative,  since  what  may 
be  best  in  one  kind  of  dislocation,  may  not  be  so  in 
another.  Thus,  Sir  A.  Cooper  states,  that,  so  far 
as  he  has  had  an  opportunity  of  observing,  it  is 
generally  best  to  apply  the  extension  to  the  bone, 
which  is  dislocated  : but,  that  dislocations  of  the 
shoulder  are  exceptions,  in  which  he  mostly  prefers 
to  reduce  the  head  of  the  bone  by  placing  his  heel 
in  the  axilla,  and  drawing  the  arm  at  the  wrist,  in 
a line  with  the  side  of  the  body,  whereby  the  pec- 
toralis  major  and  latissimus  dorsi  are  kept  in  a re- 
laxed state.  (Surgical  Essays,  part  i.  p.  25.) 

Extension  may  either  be  made  by  means  of  as- 
sistants, who  are  to  take  hold  of  a napkin,  table- 
cloth, or  sheet,  folded  longitudinally,  and  put 
round  the  part,  at  which  it  is  judged  proper  to 
make  the  extension  ; or  else  a multiplied  pulley 
may  be  used.  In  cases  of  difficulty,  Sir  A.  Cooper 
deems  the  pulley  preferable.  “ When  assistants 
are  employed,  their  exertions  are  sudden,  violent, 
and  often  ill-directed,  and  the  force  is  more  likely 
to  produce  laceration  of  parts,  than  to  restore  the 
bone  to  its  situation.  Their  efforts  are  also  often  un- 
combined, and  their  muscles  are  necessarily  as  fati- 
gued, as  those  of  the  patient,  whose  resistance  they 
are  employed  to  overcome.”  In  dislocations  of 
the  hip-joint,  and  in  those  of  the  shoulder  which 
have  been  long  unreduced,  pulleys  should  always 
be  employed.  (Surgical  Essays,  part  i.  p.  24.) 
But,  whether  pulleys  be  used  or  not,  nothing 
more  need  be  added  to  what  Mr.  Pott  has  stated, 
concerning  the  propriety  of  using  moderate  force 
in  the  first  instance,  and  increasing  the  extending 
power  very  gradually. 

In  order  to  measure  the  force  used  in  the  ex- 
tension with  pulleys,  M.  Malgaigne  has  invented 
and  repeatedly  used  an  instrument,  termed  a dya- 
nometer.  Air.  Weiss  was  kind  enough  to  shew  me, 
some  time  ago,  one  which  he  has  constructed;  and 
Air.  Crosse  informs  us,  that  he  has  procured  one, 
which  seems  to  answer  every  purpose. 

The  extension  should  always  be  first  made  in 
the  same  direction,  in  which  the  dislocated  bone 
is  thrown  ; but,  in  proportion  as  the  muscles  yield, 
the  bone  is  to  be  gradually  brought  back  into  its 
natural  position.  Thus  the  head  of  the  bone  be- 
comes disengaged  from  the  parts,  among  which  it 
has  been  placed,  and  is  brought  back  to  the 
articular  cavity  again  by  being  made  to  follow 
the  same  course,  whichpit  took  in  escaping  from 
it. 

Extension  will  prove  quite  unavailing,  unless 
the  bone,  with  which  the  dislocated  head  is  natu- 
rally articulated,  be  kept  motionless  by  counter- 
extension, or  a force  at  least  equal  to  the  other, 
but  made  it>.  a contrary  direction. 

The  mode  of  fixing  the  scapula  and  pelvis,  in 
luxations  of  the  shoulder  and  thigh,  will  be  here- 
after described. 

In  dislocations  of  ginglymoid  joints,  extension 
and  counter-extension  are  only  made  for  the  pur- 
pose of  diminishing  the  friction  of  the  surfaces  of 
the  joints,  so  that  the  reduction  may  be  rendered 
more  easy. 

When  the  attempts  at  reduction  fail,  the  want  of 
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success  may  be  owing  to  the  extension  not  being 
powerful  enough,  and  the  great  muscular  strength 
of  the  patient,  which  counteracts  all  efforts  to  re- 
place the  bone. 

In  the  latter  case,  the  patient  may  be  freely 
bled,  and  put  into  a warm  bath,  so  as  to  make  him 
faint.  The  opening  in  the  vein  should  be  made 
large,  because  a sudden  evacuation  of  blood  is  more 
likely  to  produce  weakness  and  swooning,  than  a 
gradual  discharge  of  it  ; and  the  patient,  for  the 
same  reason,  may  be  bled  as  he  stands  up.  In  dif- 
ficult cases,  the  expedient  of  intoxication  has  been 
recommended,  as,  when  the  patient  is  in  this 
state,  his  muscles  are  incapable  of  making  great 
resistance  to  reduction.  Under  these  circum- 
stances, opium  is  sometimes  administered  with  ad- 
vantage. 

“ The  means  to  be  employed  for  the  reduction 
of  dislocations  (says  Sir  Astley  Cooper)  are  both 
constitutional  and  mechanical.  It  is  generally 
wrong  to  employ  force  only,  as  it  becomes  neces- 
sary to  use  it  in  such  a degree  as  to  occasion 
violence  and  injury  ; and  it  will  be  shown  in  the 
sequel,  that  the  most  powerful  mechanical  means 
fail,  when  unaided  by  constitutional  remedies. 
The  power  of  the  muscles,  in  the  first  instance,  is 
to  be  duly  appreciated,  as  this  forms  the  principal 
cause  of  resistance.  The  constitutional  means  to 
be  employed  for  the  purpose  of  reduction  are  those, 
which  produce  a tendency  to  syncope,  and  this  ne- 
cessary state  may  be  best  induced  by  one  or  other  of 
the  following  means,  viz.,  by  bleeding,  warm  bath, 
and  nausea.  Of  these  remedies,  I consider  bleed- 
ing the  most  powerful : and  that  the  effect  may  be 
produced  as  quickly  as  possible,  the  blood  should 
be  drawn  from  a large  orifice,  and  the  patient  kept 
in  the  erect  position  ; for,  by  this  mode  of  deple- 
tion, syncope  is  produced,  before  so  large  a quan- 
tity of  blood  as  might  injure  the  patient  is  lost. 
However,  the  activity  of  this  practice  must  be  regu- 
lated by  the  constitution  of  the  person  ; for  as  the 
accident  happens  to  all  the  varieties  of  constitution, 
it  must  not  be  laid  down  as  a general  rule  ; but 
when  the  patient  is  young,  athletic,  and  muscular, 
the  quantity  removed  should  be  considerable,  and 
the  method  of  taking  it  away  that  which  I have 
described. 

“ Secondly,  in  those  cases  where  the  warm  bath 
may  be  thought  preferable,  or  where  it  may  be 
considered  improper  to  carry  bleeding  any  farther, 
the  bath  should  be  employed  at  the  temperature  of 
100°  or  110°  ; and  as  the  object  is  the  same  as  in 
the  application  of  the  last  remedy,  the  person  should 
be  kept  in  the  bath  at  the  same  heat  till  the 
fainting  effect  is  produced,  when  he  should  be  im- 
mediately placed  in  a chair,  wrapped  in  a blanket, 
and  the  mechanical  means  employed. 

“Of  late  years,  I have  practised  a third  mode  of 
lowering  the  action  of  the  muscles,  by  exhibiting 
nauseating  doses  of  tartarised  antimony  ; but  as 
its  action  is  uncertain,  frequently  producing  vomit- 
ing, which  is  unnecessary,  I rather  recommend 
its  application,  merely  to  keep  up  the  state  of  syn- 
cope, already  produced  by  the  two  preceding 
means,  which  its  nauseating  effects  will  most  readily 
do,  and  so  powerfully  overcome  the  tone  of  the 
muscles,  that  dislocations  may  be  reduced  with 
much  less  effort,  and  at  a much  more  distant  period 
from  the  accident  than  can  be  effected  in  any  other 
way.”  ( Sir  A.  Cooper  on  Dislocations,  &c.  pp.29, 
30.  Also  Surgical  Essays,  part  i.  p.22.)  In  cases 


of  unusual  difficulty,  the  use  of  antimonium  tartariz. 
together  with  the  warm  bath  and  bleeding,  seems 
rational  and  judicious  : but,  except  in  cases  of  that 
description,  I should  prefer  long-continued,  unre- 
mitting, not  too  violent,  extension,  which  will  at 
last  overcome  the  muscles  of  the  most  athletic  man. 
Sometimes  the  resistance  made  to  reduction  by  mus- 
cles acting  in  obedience  to  the  will,  maybe  eluded 
by  the  patient’s  attention  being  suddenly  taken 
from  the  injured  part,  at  which  moment  the  action  of 
those  muscles  is  suspended,  and  a very  little  effort 
on  the  part  of  the  surgeon  will  reduce  the  bone. 
A case,  illustrating  this  circumstance,  is  recorded 
by  Sir  A.  Cooper.  ( Surgical  Essays,  parti,  p.25  ; 
and  Treatise,  &c.  p.34.)  This  principle  was  never 
neglected  by  Dupuytren,  and  it  was  partly  by 
availing  himself  of  it,  that  he  succeeded  even  with- 
out the  pulley  in  reducing  not  less  than  thirty-three 
dislocations  of  the  shoulder  and  hip,  which  had 
continued  for  periods  varying  from  a fortnight  to 
more  than  three  months.  (See  Dupuytren,  Chir. 
Clin.  t.  i.  p,  126.  Also,  M.  Marx,  in  Repertoire 
General  d’Anat.  et  de  Physiologie  Pathol.  1 re. 
Trimestre,  1829.) 

Sir  Astley  Cooper  believes,  that  much  mischief 
is  produced  by  attempts  to  reduce  dislocations  of 
long  standing  in  very  muscular  persons.  He  has 
seen  great  contusion  of  the  integuments,  laceration, 
and  bruises  of  the  muscles,  and  stretching  of  the 
nerves,  leading  to  an  insensibility  and  paralysis  of 
the  hand  follow  an  abortive  attempt  to  reduce  a 
dislocation  of  the  shoulder.  He  is  of  opinion,  that 
three  months  for  the  shoulder,  and  eight  weeks  for 
the  hip,  may  be  set  down  as  the  period  from  the 
accident,  when  it  would  be  imprudent  to  make  the 
attempt,  except  in  persons  of  very  relaxed  fibre,  or 
advanced  age.  (On  Dislocations,  &c.  p.  35.) 

Mr.  Twining  succeeded,  however,  in  reducing  a 
dislocation  of  the  humerus  in  a robust  healthy 
sailor,  which  had  continued  fifteen  weeks.  Gra- 
dually increased  extension  with  the  pulleys  was 
maintained  for  fifty  minutes,  and,  during  that  time 
nausea  and  faintness  were  induced  by  a large  dose 
of  tartar  emetic,  and  the  abstraction  of  lbij  of 
blood.  (See  Trans,  of  Med.  and  Phys.  Soc.  of 
Calcutta,  vol.  iv.  art.  8.  1829.) 

A case  is  mentioned  by  Mr.  Lawrence,  in  which 
he  succeeded  in  reducing  the  upper  heads  of  the 
radius  and  ulna,  when  they  had  been  displaced 
twenty-six  days  ; one  to  the  outside  of  the  external 
condyle  of  the  humerus,  the  other  directly 
backward,  with  fracture  of  the  coronoid  process. 
(See  Lancet  for  1830,  31,  p.445.)  Mr.  Crosse 
refers  to  some  dislocations  of  the  radius  and  ulna 
backwards,  which  had  been  reduced  at  sixty- 
three  and  even  seventy  days  ; but,  in  one  of  these 
cases,  the  olecranon  was  fractured  in  the  attempt, 
owing  to  the  resistance  of  the  triceps.  In  five 
weeks,  however,  the  patient  regained  the  use  of 
the  limb.  (See  Prov.  Med.  arid  Surg.  Trans. 
vol.  v.)  In  several  instances,  Desault  succeeded 
in  reducing  dislocations  of  thirty,  or  thirty-five  days’ 
standing,  and  even  occasionally  after  an  interval  of 
two  months  and  a half,  or  three  months.  ( CEuvr . 
Chir.  de  Desault,  par  Bichat,  t.  i.) 

The  practice  of  Desault  then  was  encouraging, 
in  relation  to  the  reduction  of  old  dislocations. 
But  M.  Tlaubert,  surgeon  to  the  Hdtel  Dieu  at 
Rouen,  published  five  cases  of  an  opposite  ten- 
dency ; for  his  attempts  at  reduction  of  the  shoulder 
after  eleven  and  fifteen  days,  five  weeks,  and  seven 
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weeks,  and  at  reduction  of  the  elbow  joint  after 
twenty-seven  days,  were  ineffectual.  The  first 
patient  died  of  rupture  of  the  axillary  artery.  The 
second  and  third  were  seized  immediately  after  the 
operation  with  palsy  of  the  arm,  from  which  the 
former  scarcely  recovered  at  all,  and  the  latter 
but  very  imperfectly ; consequently,  the  brachial 
nerves  must  have  been  injured.  The  fourth  was 
attacked  with  palsy  of  the  entire  side,  and  died  of 
inflammation  and  softening  of  the  spinal  chord  in 
the  neck  produced  by  the  four  lowest  branches  of 
nerves,  which  form  the  brachial  plexus,  being  torn 
out  of  the  spinal  chord  by  the  roots.  And  the  fifth 
suffered  laceration  of  all  the  soft  parts  around  the 
elbow  joint,  and  probably  of  the  arteries  also,  and 
lost  entirely  the  use  of  the  forearm.  (See  Flaubert, 
in  Repertoire  General,  &c.  t.  iii.)  One  instance, 
in  which  a woman  died  from  the  violence  used  in 
attempting  to  reduce  a dislocated  shoulder,  is  re- 
corded by  Sir  A.  Cooper.  (On  Dislocations, 
p.  422.) 

Professor  Gibson  has  met  with  two  instances, 
in  which  the  axillary  artery,  which  had  become 
firmly  adherent  to  the  head  of  the  bone,  was  torn 
across,  and  the  patients  lost  their  lives.  One  of 
the  dislocations  had  existed  nine  weeks  ; the  re- 
duction took  up  an  hour  and  three  quarters  3 and, 
on  the  following  day,  a swelling  of  an  aneurismal 
character  was  noticed.  The  subclavian  artery 
was  taken  up  ; but,  the  patient  died.  (See  Amer. 
Journ.  of  Med.  Sciences,  No.  3.  and  Amer.  Ed.  of 
this  Diet,  by  Dr.  Reese.) 

The  experience  of  Dupuytren  proves,  after  all, 
however,  that  old  dislocations  may  frequently  be 
reduced  at  so  late  a period  as  eighty-two  days, 
and  even  more  ; that  this  may  generally  be  accom- 
plished without  much  torture  to  the  patient  • and 
that,  with  proper  precautionary  measures,  none  of 
the  serious  accidents  occur  which  M.  Flaubert  met 
with.  In  every  instance,  the  warm  bath  is  used 
immediately  before  the  attempt  at  reduction  is 
made.  The  joint  is  also  covered  for  some  time 
previously  with  poultices  containing  laudanum,  or 
extract  of  monkshood,  henbane,  or  nightshade. 
If  the  patient  is  young  and  vigorous,  bloodletting 
is  practised  once,  or  oftener,  according  to  circum- 
stances. During  the  operation,  the  surgeon  takes 
care  to  distract  the  patient’s  attention  by  some 
powerful  means,  from  the  suffering  which  he  en- 
dures, or  rather  dreads.  The  mere  idea  of  pain, 
or  fear,  says  M.  Marx,  causes  the  muscles  to  con- 
tract, so  as  to  make  a material  impediment  to  the 
reduction.  But,  if  care  be  taken,  during  the  pro- 
cess of  extension,  and  the  other  necessary  manoeu- 
vres, to  divert  the  patient’s  attention  from  the  acci- 
dent to  other  subjects,  the  muscles  cease  to  make 
resistance,  and  the  bone  returns  into  its  place.  In 
this  way  they  may  sometimes  be  taken,  as  it  were, 
by  surprise.  A material  point  gained  by  making 
the  patient  talk,  is  specified  by  a critical  writer  as 
overlooked  by  M.  Marx:  namely,  besides  dis- 
tracting the  attention,  it  hinders  the  chest  from  re- 
taining that  fixed  state,  which  is  necessary  for  every 
violent  exertion.  (See  Edinb.  Med.  and  S-urg. 
Journ.  No.  102.  p.  185.) 

In  seven  of  Dupuytren’s  cases,  the  dislocation 
had  existed  only  for  a week  or  less.  In  five,  it  had 
continued  fifteen  or  eighteen  days.  In  three,  be- 
tween twenty-one  and  twenty-six  days.  In  three, 
between  thirty-one  and  thirty-seven  days.  In  five, 
between  forty-one  and  fifty-two  days.  In  four, 
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between  sixty  and  eightv-two  days.  In  two,  for 
three  months  ; and  in  two,  for  two  years.  In  one 
of  the  last,  reduction  was  not  attempted  3 and,  in 
another  of  seventy-six  days’  standing,  three  at- 
tempts were  unsuccessfully  made  to  reduce  a dis- 
location of  the  elbow 3 but,  in  all  the  rest,  the 
operation  was  completely  successful.  (See  M. 
Marx,  in  Repertoire  Gen.  d’Anat.  &c.  1829  3 also, 
Dupuytren,  Clin.  Chir.  t.  i.  p.  121,  &c.) 

It  deserves  notice,  that  Dupuytren’s  own  success- 
ful cases  were  twenty-three  3 that  he  never  em- 
ployed pulleys  3 and  that,  in  attempting  to  reduce 
old  dislocations  of  the  shoulder,  he  made  the  ex- 
tension considerably  upwards,  as  first  recommended 
by  Charles  White,  of  Manchester,  afterwards  by 
M.  Motte,  and  of  late  years  by  M.  Malgaigne. 
He  always  availed  himself  of  as  long  a lever  as  he 
could  obtain,  by  applying  the  extending  means 
as  far  from  the  dislocated  joint  as  was  practicable. 
Thus,  in  dislocations  of  the  shoulder,  the  extension 
was  made  at  the  wrist ; in  those  of  the  hip,  it  was 
made  just  above  the  ankle. 

The  reduction  of  a dislocation  is  known  by  the 
limb  recovering  its  natural  length,  shape,  and 
direction,  and  being  able  to  perform  certain 
motions,  not  possible  while  the  bone  was  out  of  its 
place.  The  patient  experiences  a great  and  sudden 
diminution  of  pain  3 and,  very  often,  the  head  of 
the  bone  makes  a noise  at  the  moment  when  it 
returns  into  the  cavity  of  the  joint. 

In  order  to  keep  the  bone  from  slipping  out  of 
its  place  again,  we  have  only  to  hinder  the  limb 
from  moving.  When  splints  will  act  powerfully  in 
supporting  the  joint,  they  are  often  used,  as  in  dis- 
locations of  the  ancle,  wrist,  &c.  As  the  humerus 
cannot  be  luxated,  except  when  at  some  distance 
from  the  body,  a return  of  its  dislocation  will  be 
prevented  by  confining  the  arm  close  to  the  side  in 
a sling.  The  spica  bandage,  applied  after  such  an 
accident,  is  more  satisfactory  to  the  patient,  than 
really  efficacious.  Whatever  bandage  is  used  to 
keep  the  arm  from  moving,  should  be  put  on  the 
lower  end  of  the  bone,  as  far  as  possible  from  the 
centre  of  motion.  According  to  Sir  Astley  Cooper, 
the  hip  is  rarely  dislocated  a second  time  3 but  the 
humerus,  and  the  lower  jaw  very  frequently  slip 
again  from  their  sockets,  which  are  shallow.  Ban- 
dages for  the  prevention  of  this  return  of  displace- 
ment are,  therefore,  in  such  cases,  particularly 
necessary.  Rest  is  required  for  some  time  after 
the  reduction,  in  order  that  the  ruptured  ligaments 
may  unite.  The  strength  of  the  muscles,  &c.  will 
also  be  greatly  promoted  by  friction,  and  pouring 
cold  water  over  the  limb.  (On  Dislocations,  p.  35.) 

When  a bone  is  broken  and  dislocated,  an  en- 
deavour should  be  made  to  reduce  the  dislocation 
without  loss  of  time,  and  then  pay  attention  to 
the  fracture.  Also  if  there  be  a compound  frac- 
ture of  the  leg,  and  a dislocation  of  the  shoulder, 
the  fracture  is  to  be  secured  in  splints,  and  the  dis- 
location then  reduced.  (Sir  A.  Cooper  on  Disloca- 
tions, p.  16.)  The  case  of  a bone,  dislocated  and 
fractured  at  the  same  time,  might  be  attended  with 
considerable  difficulty  of  reduction  : fortunately  it 
is  an  uncommon  accident. 

Compound  Dislocations 

Mean  such  as  are  attended  with  a wound  commu- 
nicating with  the  cavity  of  the  injured  joint.  Some 
joints  are  more  disposed  than  others  to  compound 
dislocations.  The  accident  scarcely  ever  takes 
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place  at  the  hip.  Sir  Astley  Cooper  has  known,  : 
one  instance  of  it  at  the  shoulder,  and  he  has 
seen  one  of  the  knee ; but  the.  case  is  very  fre- 
quent in  the  ankle.  ( On  Dislocations,  p.  19.) 
In  most  instances,  the  opening  in  the  skin  is 
caused  by  the  protrusion  of  the  bone,  but  some- 
times by  the  part  having  struck  against  a hard 
or  an  irregular  body.  Cases  of  this  description  are 
frequently  attended  with  great  danger;  and  the 
same  nicety  of  judgment  is  requisite  in  determin- 
ing, whether  amputation  ought  to  be  immediately 
performed,  or  an  effort  made  to  preserve  the  limb 
as  in  compound  fractures,  and  bad  gunshot  in- 
juries; and  many  of  the  observations  which  I shall 
have  to  offer  upon  the  latter  subjects,  will  be  ap- 
plicable to  the  present. 

When  the  dislocation  of  a large  joint  is  con- 
joined with  an  external  wound,  leading  into  the 
capsular  ligament,  the  latter  circumstance  has  a 
particular  tendency  to  increase  the  danger.  In 
many  cases,  injuries  of  this  description  are  followed 
by  violent  and  extensive  inflammation,  abscesses, 
mortification,  fever,  delirium,  and  death.  When 
the  patient  is  advanced  in  years,  much  debilitated, 
or  of  an  unhealthy  irritable  constitution,  a com- 
pound luxation,  especially  if  attended  with  severe 
contusion  and  other  injury  of  the  soft  parts,  often 
has  a fatal  termination.  A man,  above  the  age  of 
seventy,  and  much  addicted  to  drinking,  was 
brought  into  the  North  London  Hospital  with  a 
compound  dislocation  of  the  first  phalanx  of  his 
right  thumb.  The  case  was  reduced  ; but  consi- 
derable swelling  and  a livid  redness  of  the  hand 
ensued,  with  a small  irregular  pulse ; and  death 
occurred  in  about  a week  from  the  time  of  the  ac- 
cident. This,  however,  is  not  the  general  event  of 
compound  dislocations  ; and  whatever  may  have 
happened  in  former  times,  we  now  know,  that,  in 
the  present  improved  state  of  surgery,  and  in  mo- 
derately good  constitutions,  these  accidents  mostly 
admit  of  cure.  This  statement  may  be  made, 
without  any  censure  being  cast  upon  every  in- 
stance of  amputation  performed  in  such  cases.  I 
know,  that  this  operation  is  sometimes  indispens- 
able directly  after  the  accident,  and  I am  equally 
aware,  that  it  may  become  necessary  in  a future 
stage,  when  extensive  abscesses,  or  sloughing, 
joined  with  threatening  constitutional  symptoms, 
have  taken  place.  My  only  design  is  to  recom- 
mend the  endeavour  to  cure  the  generality  of 
compound  luxations.  But,  if  a case  were  to  pre- 
sent itself,  attended  with  serious  contusion  and 
laceration  of  the  soft  parts,  I should  be  as  earnest 
an  advocate  for  amputation  as  any  surgeon. 

Sir  Stephen  Love  Hammick,  in  speaking  of 
compound  dislocations  of  the  ankle,  advises  am- 
putation, “ where  the  lower  heads  of  the  tibia  and 
fibula  are  very  much  shattered ; where,  together 
with  the  compound  dislocations  of  these  bones, 
some  of  the  tarsal  bones  are  displaced  and  injured; 
where  any  large  vessels  are  divided,  and  cannot 
be  secured  without  extensive  enlargement  of  the 
wound,  and  disturbance  of  the  soft  parts  ; where 
the  common  integuments,  with  the  neighbouring 
tendons  and  muscles,  are  considerably  torn  ; where 
the  protruded  tibia  cannot  by  any  means  be  re- 
duced ; and  where  the  constitution  is  enfeebled  at 
the  time  of  the  accident,  and  not  likely  to  endure 
pain,  discharge,  and  length  of  confinement.” 
( A . Cooper's  Surgical  Essays,  part  ii.  p.  146.) 
Perhaps,  as  general  remarks,  these  may  not  be  in- 


accurate ; but  there  are  exceptions  to  them.  Thug 
we  find  in  Sir  A.  Cooper’s  publication,  several 
cases,  in  which  compound  dislocations  of  the  ankle 
terminated  well,  notwithstanding  the  displacement 
and  removal  of  the  astragalus,  other  instances  of 
which  kind  of  success  are  to  be  found  in  the  records 
of  surgery.  (See  Laumonier,  in  Fourcroy,  Med. 
Eclair ee  ; Percy,  inJourn.  de  Med.  continue  Nov. 
1811.  p.  348. ; Professor  Stevens  of  New  York,  see 
Reese’s  American  ed.  of  this  Diet.)  However,  if 
the  ends  of  the  tibia  and  tarsal  bones,  especially 
the  astragalus  and  os  calcis  are  broken,  the  ope- 
ration of  amputation  is  recommended  on  high  au- 
thority. ( Sir  A.  Cooper’s  Surg.  Essays,  part  ii. 
p.  181.)  But,  with  regard  to  the  division  of  large 
blood-vessels,  Sir  A.  Cooper  states,  that  he  would 
not  at  once  proceed  to  amputation  on  that  account. 
“ The  case  from  Mr.  Sandford  of  Worcester,  sent 
me  by  Mr.  Carden,  clearly  shows,  that  the  division 
of  the  anterior  tibial  artery  does  not,  if  it  be  well 
secured,  prevent  the  patient’s  recovery.  I also 
once  saw  a compound  fracture,  close  to  the  ankle- 
joint,  accompanied  by  a division  of  that  artery  ; 
and,  although  the  patient  was  in  the  hospital,  and 
a brewer’s  servant,  who  possessed  the  worst  con- 
stitution to  struggle  against  severe  injuries,  yet  this 
man  recovered  without  amputation.”  Nor,  in 
Sir  A.  Cooper’s  opinion,  would  all  hope  be  pre- 
cluded, even  if  the  posterior  tibial  artery  were 
injured  (Yol.  cit.  p.  186.)  For  the  method  of 
securing  these  vessels,  see  Arteries. 

The  following  are  the  circumstances,  which  Sir 
A.  Cooper  has  known  give  rise  to  the  necessity  for 
amputation  in  compound  dislocations  of  the  ankle. 
L.  The  advanced  age  of  the  patient.  2.  A very 
extensive  lacerated  wound.  3.  Difficulty  of  re- 
ducing the  ends  of  the  bones  he  considers  rather  as 
a reason  for  sawing  them  off,  than  for  amputation. 

4.  The  extremely  shattered  state  of  the  bones. 

5.  Dislocations  of  the  tibia  outwards  cause  greater 
injury  of  the  bones  and  soft  parts,  than  those  in- 
wards, and  mure  frequently  require  amputation. 

6.  Sometimes  the  bone  cannot  be  kept  reduced, 
owing  to  the  tibia  in  the  dislocation  outwards  being 
obliquely  fractured.  7.  Division  of  a large  blood- 
vessel, attended  with  extensive  wound  of  the  soft 
parts.  8.  Mortification.  9.  Excessive  contus'on. 
10.  Extensive  suppuration.  11.  Necrosis,  where 
the  sequestra  do  not  admit  of  removal.  12.  Very 
great  and  permanent  deformity  of  the  foot.  13. 
When  tetanus  comes  on,  Sir  A.  Cooper  does  not 
approve  of  the  operation.  14.  A very  irritable 
state  of  constitution,  such  as  is  often  met  with  in 
very  fat  subjects,  who  take  no  exercise.  (On 
Dislocations,  fc.  p.  332.,  &c.) 

The  treatment  of  a compound  dislocation  re- 
quires the  reduction  to  be  effected  without  delay, 
and  with  as  little  violence  and  disturbance  as  pos- 
sible. When  the  extremity  of  the  bone  protrudes, 
and  is  smeared  with  sand  or  dirt,  as  frequently 
happens  from  its  having  touched  the  ground,  “ it 
should  be  washed  wuth  warm  water,  as  the  least 
extraneous  matter  admitted  into  the  joint  will  pro- 
duce and  support  a suppurative  process,  and  the 
utmost  care  should  be  taken  to  remove  every  por- 
tion of  it  adhering  to  the  end  of  the  bone.  If  the 
bone  be  shattered,  the  finger  is  to  be  passed  into 
the  joint,  and  the  detached  pieces  are  to  be  re- 
moved, but  this  is  to  be  done  in  the  most  gentle 
manner  possible,  so  as  not  to  occasion  unnecessary 
irritation  ; and  if  the  wound  be  so  small  as  to  admit 
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the  finger  with  difficulty,  and  small  loose  pieces 
of  bone  even  be  felt,  the  integuments  should  be 
divided  with  a sea  pel,  to  allow  of  such  portions 
being-  removed  without  violence.”  ( Sir  A.  Cooper 
on  Dislocations,  p.  254.)  If  any  difficulty  of  re- 
duction should  arise  from  the  bone  being  girt  by 
the  integuments,  the  opening  in  them  should  be 
dilated  with  a scapel.  The  limb  is  then  to  be 
placed  in  splints,  with  the  necessary  pads,  eighteen- 
tailed  bandage,  &c.  Sir  A.  Cooper  judiciously 
recommends  the  portions  of  this  bandage  not  to  be 
sewred  together,  “ but  passed  under  the  leg,  so  that 
one  piece  may  be  removed  when  it  becomes 
stiff ; ” and  by  fixing  another  to  its  end,  before 
it  is  withdrawn,  the  fresh  piece  may  be  applied, 
without  any  disturbance  of  the  limb.  ( Surg . 
Essays,  part  ii.  p.  120.)  Or  the  limb  may  be  laid 
on  MTntyre’s  apparatus,  with  which  a common 
roller  will  answer  even  better  than  the  eighteen- 
tailed bandage.  The  wound  is  to  be  freed  from 
any  dirt,  clots  of  blood,  or  other  extraneous  matter, 
and  its  lips  are  to  be  accurately  brought  together 
with  strips  of  adhesive  plaster.  Sir  A.  Cooper 
considers  lint  dipped  in  the  blood,  which  oozes  out, 
the  best  kind  of  first  dressing.  The  joint  is  to  be 
covered  with  linen,  kept  constantly  wet  with  the 
liquor  plumbi  acetatis  dilutus,  -or,  with  what  is 
better,  spirit  of  wine  and  water  ; the  bandage  is  to 
be  loosely  laid  down,  and  the  splints  fastened  on 
the  limb  with  their  proper  straps,  or  pieces  of  tape, 
and  the  limb  is  to  be  kept  perfectly  at  rest  in  an 
eligible  posture.  The  patient,  if  strong  and  young, 
is  to  be  bled.  An  anodyne,  the  first  night  or  two, 
will  be  highly  proper.  Saline  draughts,  antimo- 
nials,  and  a low  regimen,  are  also  indicated  during 
the  first  few  days  of  the  symptomatic  fever,  which 
commonly  follows. 

According  to  Sir  A.  Cooper,  purgatives  should 
be  used  with  the  utmost  caution  ; “ for  (says  he) 
there  cannot  be  a worse  practice,  when  a limb 
has  been  placed  in  a good  position,  and  adhesion 
is  proceeding,  than  to  disturb  the  processes  of 
nature  by  the  frequent  changes  of  position  which 
purges  produce  ; and  I am  quite  sure,  that,  in 
cases  of  compound  fracture,  I have  seen  patients 
destroyed  by  their  frequent  administration.  That 
which  is  to  be  done  by  bleeding  and  emptying  the 
bowels,  should  be  effected  within  an  hour  or  two 
after  the  accident,  before  the  adhesive  inflam- 
mation arises.  (Surgical  Essays,  parti,  p.  121.) 
Here  the  fracture  bed,  invented  by  Air.  Earle, 
would  allow  purgatives  to  be  used,  without  any 
disturbance  of  the  limb. 

If  the  case  take  a favourable  course,  the  con- 
stitutional fever  wrill  not  be  excessive,  nor  will 
the  pain  and  inflammation  of  the  limb  be  immo- 
derate. Sometimes,  the  wound  will  unite  more 
or  less,  without  suppuration;  a circumstance  par- 
ticularly desirable,  as  tending  more  than  any  thing 
else  to  lessen  the  danger,  by  changing  the  case,  as 
it  were,  from  a compound  into  a simple  one.  In 
other  cases,  the  wound  is  not  united ; but  the 
inflammation  and  suppuration  are  not  violent,  nor 
extensive  ; the  constitution  is  not  dangerously  dis- 
turbed ; and  hopes  of  ultimate  success  may  be 
reasonably  entertained.  When  the  wound  is  dis- 
posed to  heal  favourably,  adhesive  plaster,  with  or 
without  lint,  or  a pledget  of  soft  soap  cerate,  is 
the  best  dressing.  In  other  instances,  while  the 
suppuration  is  copious,  and  the  parts  are  tense  and 
painful,  emollient  poultices  are  the  most  eligible. 
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When  the  symptomatic  fever  and  first  inflam- 
matory symptoms  are  over,  and  much  discharge 
prevails,  attended  with  marks  of  approaching 
weakness,  the  patient  is  to  be  allowed  more  food, 
and  directed  to  take  bark,  cordials,  porter,  wine, 
&c.  If  his  nights  are  restless,  he  must  have  opi- 
ates ; if  he  sweats  profusely,  sulphuric  acid  ; and, 
in  short,  all  such  medicines,  as  his  particular 
complaints  may  require,  are  to  be  prescribed. 

When  the  inflammation  of  a compound  dis- 
location is  violent  or  extensive,  general  bleeding, 
the  application  of  leeches,  and  the  use  of  foment- 
ations, and  poultices,  are  the  most  likely  means 
of  lessening  the  mischief.  Yet,  it  is  only  in  strong 
habits,  that  venesection  to  any  extent  can  be 
prudently  practised  in  large  cities,  or  crowded 
hospitals. 

The  following  are  the  instructions  delivered  by 
Sir  A.  Cooper,  on  the  subject  of  dressings  : — “ If 
the  patient  complain  of  considerable  pain  in  the 
part,  in  four  or  five  days,  the  bandage  may  be 
raised,  to  examine  the  wound;  and,  if  there  be 
much  inflammation,  a corner  of  the  lint  (or  other 
dressing)  should  be  lifted  from  the  wound,  to  give 
vent  to  any  matter  which  may  have  formed ; 
but  this  ought  to  be  done  with  great  circum- 
spection, as  there  is  danger  of  disturbing  the  ad- 
hesive process,  if  that  be  proceeding  without  sup- 
puration. By  this  local  treatment,  it  will  every 
now  and  then  happen,  that  the  wound  will  be 
closed  by  adhesion  ; but,  if  in  a few  days  it  be 
not,  and  suppuration  take  place,  the  matter  should 
have  an  opportunity  of  escaping ; and  the  lint 
being  removed,  simple  dressings  should  be  applied. 
After  a week  or  ten  days,  if  there  be  suppuration 
with  much  surrounding  inflammation,  poultices 
should  be  applied  upon  the  wound,  leeches  in  its 
neighbourhood,  and  upon  the  limb  at  a distance, 
the  evaporating  lotion  should  still  be  employed ; 
but.  as  soon  as  the  inflammation  is  lessened,  the 
poultices  should  be  discontinued.”  ( Surgical 
Essays,  part  ii,  p.  121.) 

In  certain  examples,  the  most  skilful  ti’eatment 
is  unavailing.  The  joint  and  limb  become  af- 
fected with  considerable  pain  and  swelling ; the 
fever  runs  high  ; delirium  comes  on  , and  the  pa- 
tient may  even  perish  from  the  violence  of  the  first 
symptoms,  the  limb  being  generally  at  the  same 
time  attacked  by  gangrene.  If  these  first  dangers 
are  avoided,  the  wound  may  yet  not  heal  favour- 
ably ; the  inflammation  may  be  considerable,  or 
of  an  erysipelatous  nature  ; large  abscesses  under 
the  fascia  may  be  formed ; the  bones  may  be 
affected  with  necrosis  ; and  the  hectical  symptoms 
and  sinking  state  of  the  patient,  may  make  the 
only  chance  of  recovery  depend  upon  amputation. 
But,  even  this  operation  is  sometimes  deferred  till 
too  late,  and  the  patient  must  be  left  to  his  fate. 

Whoever  gives  the  smallest  reflection  to  the 
nature  of  compound  luxations,  will  perceive,  that 
it  is  often  a matter  of  the  highest  importance  to 
make  a right  decision  at  the  very  beginning, 
whether  amputation  should  be  immediately  done, 
or  an  attempt  made  to  save  the  limb.  In  some 
instances,  the  patient’s  sole  chance  depends  upon 
the  operation  being  performed  at  once,  without 
the  least  delay,  and  the  opportunity  of  doing  it 
never  returns.  The  surgeon  should  take  off  the 
limb  as  soon  as  he  has  seen  the  nature  of  the 
injury,  and  not  wait  till  a general  tendency  to 
swelling  and  gangrene  has  spread  through  the 
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member,  and  every  action  in  the  system  is  dis- 
turbed. Amputation,  under  these  circumstances, 
is  sometimes  unadvisable,  the  system  not  being  in 
a condition  to  bear  it,  and  the  patient  likely  to  die 
on  the  operating  table  ; and  .every  surgeon  knows, 
that  when  the  operation  is  performed  for  a spreading 
gangrene,  it  is  always  performed  with  a very  dimi- 
nished chance  of  success.  Indeed,  until  certain 
facts  were  adduced  by  Baron  Larrey,  Mr.  Law- 
rence, Mr.  A.  C.  Hutchison,  and  others,  it  was 
not  long  ago  altogether  prohibited.  (See  Am- 
putation and  Mortification. 

But,  besides  this  first  critical  period,  the  sur- 
geon often  has  to  exercise  a nice  degree  of  judg- 
ment in  a future  stage  of  the  case  ; I mean  when  the 
suppuration  is  copious,  the  wound  open,  the  bones 
affected  with  necrosis,  and  the  health  impaired. 
Here  the  practitioner  may  sometimes  err,  in  taking- 
off  a limb  that  might  be  saved;  or,  he  may  commit 
a worse  fault,  and  make  the  patient  lose  his  life 
in  a fruitless  attempt  to  save  the  member.  No 
precepts  can  form  the  right  practitioner  in  this 
delicate  part  of  surgery  ; genius  alone  cannot  do 
it ; the  opportunity  of  making  observations,  and 
the  talent  of  profiting  by  them,  are  here  the  things 
which  make  the  consummate  surgeon. 

It  should  ever  be  recollected,  in  regard  to  bad 
compound  dislocations,  that  in  young  subjects, 
and  in  a salubrious  air,  many  cases  will  do  well, 
which,  in  old  persons,  and  in  the  polluted  atmo- 
sphere of  London,  and  crowded  hospitals,  would  be 
fatal  without  amputation. 

The  constitutions  of  some  individuals  are  so  ir- 
ritable, that  whether  an  attempt  be  made  to  save 
the  limb,  or  amputation  be  at  once  performed,  the 
case  has  a rapid  and  fatal  termination.  According 
to  Sir  A.  Cooper,  persons  who  are  much  loaded 
with  fat  “ are  generally  irritable,  and  bear  im- 
portant accidents  very  ill:  indeed,”  says  he,  “they 
generally  die,  whichever  plan  of  treatment  be 
pursued.”  However,  he  adds,  that  such  corpulent 
people  as  take  a great  deal  of  exercise,  form 
exceptions  to  the  foregoing  remark.  ( Surgical 
Essays,  part  ii.  p.  195.) 

There  is  a practice  in  regard  to  compound  dis- 
locations, which  I think  ought  at  all  events  to  be 
adopted  only  in  a few  cases : I mean  the  plan  of 
sawing  off  the  head  of  the  luxated  bone.  Ac- 
cording to  Leveille,  this  method  is  recommended 
by  Hippocrates,  as  a means  of  accelerating  and 
perfecting  the  cure.  ( Nouvelle  Doctrine  Chirur- 
gicale,  t.  ii.  p.  44.)  However,  it  seems  not  to  have 
done  sufficient  good  in  ancient  times,  to  have  ob- 
tained a lasting  reputation.  In  fact,  when  it  was 
mentioned  by  the  late  Mr.  Gooch,  it  had  sunk  into 
such  oblivion,  that  it  was  received  as  an  entirely 
new  proposal.  “ Compound  luxations  (says  this 
author,)  are  of  a more  dangerous  nature  than 
compound  fractures,  for  very  plain  reasons  ; but, 
if  a surgeon  should  judge  it  advisable  to  attempt 
saving  a limb  under  such  threatening  circum- 
stances, I am  inclined  to  think,  from  what  I have 
observed,  he  will  be  more  likely  to  succeed  by  sawing 
off  the  head  of  the  bone,  especially  if  it  has  long 
been  quite  out,  and ' exposed  to  the  air.” 

Mr.  Gooch  afterwards  takes  notice  of  a case  in 
which  Mr.  Cooper,  of  Bungay,  sawed  off  the  heads 
of  the  tibia  and  fibula,  and  preserved  the  limb, 
the  patient  being  able  to  walk  and  work  for  his 
bread  for  many  years  afterwards.  Other  examples 
are  also  briefly  mentioned,  in  which  the  lower 


head  of  the  radius  was  sawn  off,  and  the  head  of 
the  second  bone  of  the  thumb. 

The  late  Mr.  Hey,  of  Leeds,  was  induced  to 
make  trial  of  this  plan  in  a compound  luxation  of 
the  ankle.  The  example,  however,  which  he  pub- 
lished, is  decidedly  unfavourable  to  the  practice, 
as  the  following  passage  will  show  : — “I  was  in 
hopes  that  this  patient  would  have  been  able  to 
walk  stoutly,  but,  in  this  I was  disappointed. 
He  walked  indeed  without  a crutch ; but  his  gait 
was  slow,  his  leg  remaining  weak,  and  his  toes  turn- 
ing outwards,  which  rather  surprised  me,  as  his  leg 
was  very  straight,  when  I ceased  attending  him. 

Mr.  Hey  did  not  recite  this  case  with  the  view 
of  recommending  a similar  practice  in  all  cases  of 
this  accident ; for  he  had  not  always  adopted  it, 
nor  was  he  of  opinion,  that  the  same  mode  of 
treatment,  whether  by  replacing  the  bones,  sawing 
off  their  extremities,  or  amputating  the  limb,  ought 
to  be  universally  practised.  When  the  laceration 
of  the  capsular  ligament  and  integuments  is  not 
greater  than  is  sufficient  to  permit  the  head  of  the 
tibia  to  pass  through  them ; and,  when,  at  the 
same  time,  the  joint,  or  contiguous  parts  have 
suffered  no  other  injury ; Mr.  Hey  recommends 
the  replacing  of  the  bone,  and  a union  of  the 
integuments  by  suture,  with  the  treatment  adapted 
to  wounds  of  the  joints.  ( Practical  Obs.  in  Sxir- 
gery,  chap.  xi.  ed.  2.) 

That  in  a few  cases  recorded  by  Gooch, 
and  Hey,  the  patients  recovered  with  a new 
sort  of  joint,  only  proves  to  my  mind  the  great 
resources  and  activity  of  nature,  and  her  occa- 
sional triumph  over  the  opposition  she  meets  with 
from  injudicious  surgery.  A limb  so  treated  must 
ever  afterwards  be  shorter  than  its  fellow,  and 
consequently  the  patient  be  more  or  less  a cripple. 
We  have  seen  that,  in  the  only  instance  published 
by  Mr.  Hey,  considerable  deformity  was  the  con- 
sequence of  the  practice.  I cannot  help  adding 
my  belief,  that  this  gentleman  would  have  expe- 
rienced more  success  in  the  treatment  of  compound 
dislocations,  had  he  relinquished  the  objectionable 
method  of  sewing  up  the  wound.  In  such  ac- 
cidents, every  kind  of  irritation  should  be  avoided 
as  much  as  possible,  and  that  the  wound  may  be 
conveniently  closed  with  sticking  plaster,  the  ob- 
servation of  numerous  cases  has  perfectly  con- 
vinced me. 

The  most  ingenious  arguments,  which  have  yet 
been  urged  in  behalf  of  the  practice  of  sawing 
off  the  ends  of  the  bones,  in  compound  dislo- 
cations of  the  ankle,  are  those  recently  published 
by  Sir  A.  Cooper.  However,  he  does  ,not  advise 
the  plan  without  restrictions.  If  the  dislocation 
(says  he)  can  be  easily  reduced,  without  sawing 
off  the  end  of  the  bone  ; if  it  be  not  too  obliquely 
broken  to  remain  firmly  upon  the  astragalus  after 
being  reduced ; if  the  end  of  the  bone  be  not 
shattered,  for  then  the  small  loose  pieces  of  bone 
should  be  removed,  and  the  surface  of  the  bone 
be  smoothed  by  the  saw  : if  the  patient  be  not 
excessively  irritable,  and  the  muscles  affected  with 
violent  spasms,  impeding  reduction,  and  causing  a 
displacement  of  the  bones  after  they  have  been 
reduced  ; Sir  Astley  Cooper  advises  the  immediate 
reduction  of  the  parts,  and  uniting  the  wound  by 
adhesion.  In  the  opposite  circumstances,  rather 
than  amputate  the  limb,  he  would  saw  off  the 
ends  of  the  bones.  ( Surgical  Essays,  part  i.  p.  154.; 
and  Treatises,  p.  302.) 
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M.  Roux  gives  much  praise  to  the  English  sur- 
geons for  the  judicious  boldness  which  they  have 
evinced  in  cases  of  this  description.  Although 
Fabricius  Hildanus,  Ferrand,  Desault,  Laumonier, 
and  several  other  French  surgeons,  have,  like 
many  British  practitioners,  ventured  to  remove 
the  whole  of  the  astragalus,  when  this  bone  was 
totally  separated  from  the  scaphoides,  and  pro- 
truded in  compound  luxations  ; yet  M.  Roux  ac- 
knowledges, that  the  bold  practice  of  sawing  off 
the  lower  end  of  the  humerus,  the  lower  end  of 
the  radius,  the  lower  end  of  the  tibia,  and  also  of 
the  fibula  at  the  same  time,  originated  with,  and 
was  first  executed  by,  English  surgeons.  ( Parallel# 
de  la  Chirurgie  Angloise  avec  la  Chirurgie  Fran- 
$oise,  pp.  208,  209.) 

Dislocations  of  the  lower  Jaw. 

The  lower  jaw  can  only  be  luxated  forward, 
and  either  one  or  both  of  its  condyles  may  become 
displaced  in  this  direction.  Every  dislocation, 
except  that  forward,  is  rendered  impossible  by  the 
formation  of  the  parts.  The  lower  jaw  cannot 
even  be  dislocated  forward,  unless  the  mouth,  just 
before  the  occurrence  of  the  accident,  be  very 
much  open.  Whenever  the  chin  is  considerably 
depressed,  the  condyles  slide  from  behind  forward, 
under  the  transverse  root  of  the  zygomatic  pro- 
cesses. The  cartilaginous  cap  which  envelopes 
the  condyles,  and  follows  them  in  all  their  motions, 
still  affords  them  an  articular  cavity  ; but,  the  de- 
pression of  the  bone  continuing,  the  ligaments 
give  way,  the  condyles  glide  before  the  eminent'ue 
articular es,  and  slip  under  the  zygomatic  arches. 
Hence  a dislocation  mostly  happens,  while  the 
patient  is  laughing,  gaping,  &c.  A blow  on  the 
jaw,  a spasm,  or  any  irregular  action  of  the 
muscles,  when  the  mouth  is  wide  open,  may  easily 
cause  the  accident.  The  case  has  occasionally 
arisen  from  the  exercise  of  great  force  in  drawing 
out  the  teeth.  Sir  Astley  Cooper  has  known  a. 
complete  luxation,  that  is  to  say,  of  both  condyles, 
produced  by  a boy  suddenly  putting  an  apple  into 
his  mouth,  to  keep  it  from  the  reach  of  a play- 
fellow. (On  Dislocations,  p.  389.)  Whenever 
the  jaw  has  once  been  dislocated,  the  same  causes 
more  easily  reproduce  the  occurrence.  In  certain 
individuals,  the  ligaments  are  so  loose,  that  a dis- 
location is  produced  by  any  slight  attempt  to  yawn, 
laugh,  or  (as  Lamotte  has  observed)  to  bite  any 
substance  which  is  rather  large.  (Leveillc,  Nou- 
velle  Doctrine  Chir.  t.  ii.  p.  54.)  There  have  been 
persons,  who  could  scarcely  ever  laugh  heartily, 
without  their  lower  jaws  being  luxated.  But,  of 
all  the  causes  of  this  occurrence,  yawning  alone, 
even  without  the  combination  of  any  external 
force,  is  by  far  the  most  common. 

When  the  jaw  is  depressed,  if  the  muscles  con- 
tract, the  anterior  fibres  of  the  masseter  tend  to 
bring  the  condyles  under  the  zygoma.  The  exter- 
nal pterygoid  muscle  will  also  contribute  to  pro- 
duce the  same  effect. 

Dislocations  of  the  lower  jaw  are  attended  with 
a great  deal  of  pain,  which  Boyer  imputes  to  the 
pressure  produced  by  the  condyles  on  the  deep- 
seated  temporal  nerves,  and  those  going  to  the 
masseters,  which  nerves  pass  before  the  roots  of 
the  zygomatic  process.  The  mouth  is  wide  open, 
and  cannot  be  shut.  It  is  more  open  in  recent 
dislocations,  than  in  those  which  have  continued 
for  some  time.  An  empty  space  is  felt  before  the 
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ear,  in  the  natural  situation  of  the  condyles.  The 
coronoid  process  forms  under  the  cheek-bone  a 
prominence,  which  may  be  felt  through  the  cheek 
or  frcm  within  the  mouth.  The  cheeks  and 
temples  are  flattened  by  the  lengthening  of  the 
temporal,  masseter,  and  buccinator  muscles.  The 
saliva  flows  in  large  quantities  from  the  mouth, 
the  secretion  of  which  fluid  is  greatly  increased  by 
the  irritation  of  the  parotid  gland.  The  arch, 
formed  by  the  teeth  of  the  lower  jaw,  is  situated 
more  forward  than  that  formed  by  the  teeth  of  the 
upper  jaw.  During  the  first  five  days  after  the 
accident,  the  patient  cannot  speak,  and,  according 
to  ^Boyer,  he  cannot  swallow.  When  only  one 
condyle  is  dislocated,  the  mouth  is  distorted,  and 
turned  towards  the  opposite  side,  while  the  fellow- 
teeth  of  the  jaws  do  not  correspond.  However, 
Mr.  Hey  asserts,  that  frequently  the  position  of 
the  chin  is  not  perceptibly  altered.  (Practical 
Obs.  p.  322.)  The  mouth  cannot  be  shut;  but, 
it  is  not.  so  widely  open  as  in  the  complete  luxation. 
( Sir  A.  Cooper  on  Dislocations,  p.  392.) 

When  a dislocated  jaw  has  remained  unreduced 
for  several  days  or  weeks,  the  symptoms  are  not  so 
well  marked.  In  such  instances,  the  chin  becomes 
gradually  approximated  to  the  upper  jaw;  the 
patient  recovers  by  degrees  the  faculty  of  speaking 
and  swallowing ; but  he  stammers,  and  the  saliva 
dribbles  from  his  mouth.  The  sufferings  induced 
by  a dislocated  jaw,  it  is  said,  may  even  prove 
fatal,  if  the  case  continue  unrectified ; but,  we 
are  not  to  believe  Hippocrates  when  he  positively 
declares  the  accident  mortal,  if  not  reduced  before 
the  tenth  day.  Indeed,  Sir  Astley  Cooper,  in 
noticing  the  severity  of  the  pain,  assures  us  that 
he  has  never  seen  any  dangerous  effect  produced  ; 
on  the  contrary,  that  in  time,  the  jaw  becomes 
more  closed,  and  a considerable  degree  of  its  mo- 
tion is  restored.  (On  Dislocations,  p.  389.) 

Monteggia  attended  a man  two  months  after 
such  a luxation,  which  had  not  been  understood  ; 
and  Fabricius  ab  Aquapendente  assures  us,  that 
he  had  never  seen  the  prognostic  of  Hippocrates 
verified,  though  he  had  had  many  patients  of  this 
sort  under  his  care.  (Leveillc,  Nouvelle  Doctrine 
Chir.  t.  ii.  p.  58.) 

Dislocations  of  the  lower  jaw  may  be  reduced 
in  the  following  manner  : • — The  surgeon  is  first  to 
wrap  some  linen  round  his  thumbs,  to  keep  them 
from  being  hurt  by  the  patient’s  teeth,  and  then 
introduce  them  into  the  mouth,  as  far  as  possible 
along  the  grinding  teeth.  At  the  same  time,  he  is 
to  place  his  fingers  under  the  chin  and  base  of  the 
jaw;  and  while  he  depresses  the  molares  with  his 
thumbs,  he  raises  the  chin  with  his  fingers,  by 
which  means  the  condyles  become  disengaged 
from  their  situation  under  the  zygomas ; at  which 
instant  the  muscles  draw  the  condyles  so  rapidly 
back  into  the  articular  cavities  again,  that  the  sur- 
geon’s thumbs  might  sometimes  be  hurt,  did  he  not 
immediately  move  them  outward  between  the 
cheek  and  the  jaw. 

The  reduction  having  been  accomplished,  a fresh 
displacement  is  to  be  prevented  by  applying  a 
four-tailed  bandage,  as  recommended  for  the  frac- 
tured jaw.  For  a few  days,  the  patient  should 
avoid  all  food  requiring  much  mastication. 

The  ancients  used  to  place  between  the  grinding- 
teeth  two  pieces  of  stick  ; and  while  they  used 
them  as  levers  to  depress  the  back  part  of  the  bone, 
they  raised  the  chin  by  means  of  a bandage.  The 
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late  Mr.  Fox,  the  dentist,  had  a patient,  whose  jaw 
had  been  dislocated  on  both  sides,  in  the  extraction 
of  a tooth  : the  reduction  was  first  effected  on  one 
side,  by  placing  a piece  of  wood*  a foot  long, 
upon  the  grinders,  and  then  raising  the  part  of  it 
that  was  held  in  the  hand.  Mr.  Fox  next  reduced 
the  other  condyle  in  the  same  manner.  Sir  Astley 
Cooper,  in  reducing  a complete  luxation  of  the 
lower  jaw,  prefers  putting  the  patient  in  the  re- 
cumbent posture,  introducing  two  corks  behind 
the  molar  teeth,  and  then  elevating  the  chin.  ( On 
Dislocations,  p.  391.)  When  only  one  condyle 
is  dislocated,  whatever  method  of  reduction  be 
followed,  it  need  only  be  applied  to  the  side 
affected. 

Dislocations  of  the  Vertebra;. 

What  have  been  called  dislocations  of  the  spine, 
are  considered  by  Sir  Astley  Cooper  as  really  frac- 
tures of  the  vertebrae,  with  displacement  of  the 
bones,  but  not  of  the  intervertebral  substance. 
The  only  true  dislocations  of  the  spine  admitted 
by  him,  are  those  of  the  first  and  second  cervical 
vertebrae.  (On  Dislocations,  fyc.  p.  17.) 

The  large  surfaces  with  wh  ch  the  vertebrae 
support  each  other  ; the  number  and  thickness  of 
their  ligaments;  the  strength  of  their  muscles; 
the  little  degree  of  motion  which  each  vertebra 
naturally  has;  and  the  vertical  or  slightly  oblique 
direction  of  the  articular  processes,  are  generally 
supposed  to  make  dislocations  of  the  dorsal  and 
lumbar  vertebrae  impossible,  unless  there  be  also  a 
fracture  of  the  above-mentioned  process;  s.  Thus, 
Sir  Astley  Cooper,  in  his  very  extensive  expe- 
rience, has  never  witnessed  a separation  of  one 
vertebra  from  another  through  the  intervertebral 
substance,  without  fracture  of  the  articular  pro 
cesses ; or,  if  those  processes  remained  unbroken, 
without  a fracture  through  the  bodies  of  the  ver- 
tebrae. In  three  cases,  recorded  by  Dupuytren, 
the  intervertebral  substance  was  lacerated,  and 
the  bodies  of  the  vertebrae  were  uninjured  ; but, 
in  two  of  them,  the  spinous,  transverse,  and  arti- 
cular processes  were  broken  off ; while,  in  the 
third,  all  these  parts  were  not  hurt.  (Clin.  Chir. 
t.  i.  p.  395.)  These  cases  can  only  result  from 
immense  violence.  The  symptoms  would  be  an 
irregularity  in  the  disposition  of  the  spinous  pro- 
cesses, retention  or  incontinence  of  the  urine  and 
feces,  paralysis  and  a motionless  state  of  the  lower 
extremities,  and  other  circumstances  which  will  be 
presently  enumerated,  noticed  by  Dupuytren  in 
one  remarkable  case,  the  effects  of  the  pressure  or 
other  injury  to  which  the  spinal  marrow  would  be 
subjected.  Similar  symptoms  may  also  arise  when 
the  spinal  marrow  has  merely  undergone  a violent 
concussion,  without  any  fracture  or  dislocation 
whatever;  and  it  is  certain,  that  most  of  the 
ca^es,  mentioned  by  authors  as  dislocations  of  the 
lumbar  and  dorsal  vertebrae,  have  only  been  con- 
cussions of  the  spinal  marrow,  or  displacement 
with  fracture. 

The  cervical  vertebrae,  however,  having  less 
extensive  articular  surfaces  and  a greater  degree 
of  motion,  are  occasionally  luxated.  .The  dislo- 
cation of  the  first  vertebra  from  the  second,  is  the 
most  common  ; but  luxations  of  the  cervical  ver- 
tebrae lower  down,  though  rare,  are  possible. 
Indeed,  according  to  Boyer,  many  examples  have 
happened,  in  which  one  of  the  inferior  oblique  or 
articular  processes  of  a cervical  vertebra,  as  been 


dislocated,  so  as  to  cause  a permanent  inclination 
of  the  neck  towards  the  side  opposite  to  that  of 
the  displacement.  (Mai.  Chir.  t.  iv.  p.  114.) 

Whether  the  case  published  by  Sir  C.  Bell, 
under  the  name  of  a subluxation  of  the  spine, 
ought  to  be  received  as  an  unequivocal  specimen 
of  a displacement  of  the  last  cervical  from  the 
first  dorsal  vertebra,  I cannot  presume  to  deter- 
mine. This  author  speaks  of  an  evident  loosening 
between  these  two  bones ; of  a considerable  space 
between  them ; of  the  destruction  of  the  interver- 
tebral substance  ; and  of  an  immense  quantity  of 
pus  around  the  injured  part  of  the  spine  ; as  cir- 
cumstances seen  in  the  dissection.  “ On  the  back 
part,  the  pus  had  extended  under  the  scapulae, 
and  on  the  fore  part  was  bounded  by  the  oeso- 
phagus,” and,  in  the  spinal  canal,  it  had  de- 
scended through  the  whole  length  of  the  sheath  to 
the  cauda  equina.  (Sir  C.  Bell,  Surg.  Obs.  vol.  i. 
p.  148.) 

Rust  declares,  however,  that  even  the  lumbar 
and  dorsal  vertebrae  may  be  dislocated.  ( Arthro - 
kahologie,  p.  71.)  Sir  C.  Bell  also  describes  a case 
of  complete  dislocation  of  the  last-dorsal  from  the 
first  lumbar  vertebra,  with  entire  division  of  the 
spinal  chord.  A small  portion  of  bone  was  broken 
off.  (On  Injuries  of  the  Spine  and  Thigh-bone , 
p.  25.  pi.  2.  fig.  2.  and  3.)  We  learn  from  Mr. 
Lawrence,  that  the  museum  of  St.  Bartholomew’s 
Hospital  contains  specimens  of  luxated  cervical 
vertebrae.  In  one  of  these,  the  right  inferior  arti- 
cular process  of  the  fifth  vertebra  is  dislocated 
forwards.  The  portion  of  the  vertebral  column, 
above  the  seat  of  the  injury,  is  twisted  to  the  left, 
and  the  body  of  the  fifth  having  been  partially  dis- 
placed, projects  beyond  that  of  the  sixth  vertebra. 
This  displacement  could  not  have  been  effected 
without  considerable  injury  of  the  fibro-cartilage. 
The  upper  and  anterior  part  of  the  body  of  the 
sixth  and  seventh  vertebrae  has  been  slightly  frac- 
tured on  the  left  side.  In  another  case,  the  inferior 
articular  processes  of  the  fifth  cervical  vertebra 
are  partially  separated  from  those  of  the  sixth. 
The  bodies  of  the  same  bones  are  partially  sepa- 
rated behind.  A third  specimen  exhibits  a dis- 
location of  the  sixth  from  the  seventh  cervical 
vertebra.  The  inferior  articular  processes  of  the 
sixth  are  completely  dislocated  forwards,  and  its 
body  projects  over  that  of  the  seventh.  Mr.  Law- 
rence has  recorded  one  case,  proving  that.complete 
dislocation  both  of  the  articular  processes  and 
body,  without  fracture,  may  occur  in  the  cervical 
region  of  the  spine.  (See  Med.  Chir.  Trans. 
vol.  xiii.  p.  391 — 394.)  A gentleman,  attending 
my  lectures,  three  or  four  years  ago,  lent  me  a 
specimen  of  a complete  dislocation  of  the  middle 
cervical  vertebrae  without  fracture.  The  prepar- 
ation was  shown  by  me  to  the  surgical  students 
at  University  College.  The  accident  befel  a 
person,  who  was  sitting  upon  an  omnibus  as 
it  passed  rapidly  under  a gateway,  the  upper 
part  of  which  struck  against  him  with  immense 
violence.  Baron  Dupuytren  has  also  recorded 
an  instance  of  a dislocation  of  the  sixth  from  the 
seventh  cervical  vertebrae,  without  any  previous 
fracture.  The  patient,  a woman  fifty-six  years  old, 
lived  thirty-four  hours  after  the  accident.  There 
was  total  loss  of  sensibility  in  the  lower  extremities, 
and  the  rectum,  bladder,  parietes  of  the  abdomen, 
and  all  parts  below  the  diaphragm,  seemed,  as 
it  were,  dead.  Above  this  point,  the  upper  ex- 
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tremitles  were  also  in  a state  of  incomplete  pa- 
ralysis, with  respect  both  to  motion  and  feeling, 
Respiration  was  frequent  and  laborious ; but  the 
speech,  senses,  motions  of  the  countenance,  and 
intellectual  faculties,  were  not  affected,  and  seemed 
to  belong  to  another  individual.  The  pulse  was 
full  and  soft ; the  tongue  dry  and  brownish ; 
and  the  skin  natural  in  point  of  temperature  and 
exhalation.  (See  Dupuytren,  Clin.  Chir . t.  i, 
p.  390.) 

Dislocation  of  the  Head  from  the  First 
Vertebra,  or  Atlas. 

The  os  occipitis  and  first  cervical  vertebra  are  so 
firmly  connected  by  ligaments,  that  there  is  no 
instance  of  their  being  immediately  luxated  from 
an  external  cause ; and,  were  the  accident  to 
happen,  it  would  prove  fatal,  by  the  unavoidable 
compression  and  injury  of  the  spinal  chord. 

Five  examples  of  displacement  of  the  atlas  by 
disease  are  in  the  museum  at  Leyden,  and  are 
described  by  Sandifort.  Boyer  has  seen  one  at 
La  Charite ; and  an  interesting  description  of  a 
similar  case,  illustrated  by  engravings,  has  been 
recently  published  by  Schupke.  ( De  Luxation e 
Spontanea  Atlantis  et  Epistrophei,  4to.  Berol.  1816.) 
In  this  tract  is  collected,  from  the  writings  of 
J.  P.  Frank  ( Delect . Opusc.  vol.  v.),  from  those 
of  Reil  (Fieberlehre,  b.  ii.  §102.),  and  of  Rust, 
&c.  an  exact  detail  of  the  symptoms  of  the  disease  ; 
an  important  topic,  on  which  Boyer  confesses  his 
inability  to  give  any  information.  The  symptoms 
have  been  described  by  Mr.  Lawrence  as  follows  : 
— “ Pain  in  the  neck,  becoming  more  severe  at 
night,  or  in  swallowing  a large  mouthful,  or  draw- 
ing a deep  breath,  is  the  first  symptom.  This  pain 
affects  one  side  of  the  neck,  especially  when  the 
head  is  moved  towards  the  shoulder;  it  extends 
from  the  larynx  towards  the  nape,  and  often  to  the 
scapula  of  the  pained  side,  ho  external  alteration 
is  perceptible ; but  firm  pressure  on  the  region  of 
the  first  and  second  vertebrae  produces  consider- 
able pain,  and  thus  points  out  the  seat  of  disease. 
The  difficulty  of  swallowing  and  breathing,  and 
hoarseness,  increase,  alternating  with  pain  in  the 
neck,  which  seems  to  fix  about  the  back  of  the 
head,  and  becomes  intolerable  on  moving  that  part. 
The  head  sinks  towards  one  shoulder,  the  face 
being  turned  a little  down ; for,  in  general,  the 
articulations  are  affected  on  one  side  only,  and  that 
was  the  left  in  seven  out  of  nine  examinations  after 
death.  If  both  sides  are  affected,  the  head  will 
incline  directly  forwards.  In  this  state  things 
continue  for  several  weeks  or  months  ; and  before 
worse  symptoms  come  on,  there  is  often  apparent 
improvement,  freer  motion,  and  more  natural 
situation  of  the  head.  But,  the  uneasiness  in 
speaking  and  swallowing  returns ; the  pain  be- 
comes more  severe  and  extensive  ; the  head  falls 
a little  backwards,  and  shrinks  towards  the  op- 
posite side.  The  patient  feels  as  if  the  head  were 
too  heavy,  and  he  carefully  supports  it  with  his 
hands,  when  he  moves  from  the  sitting  to  the  lying 
position,  or  vice  versa.  This  may  be  considered  a 
pathognomonic  symptom  of  the  affection.  An- 
other symptom,  which,  at  this  period,  shows  the 
true  nature  of  the  disease,  is  a peculiar  expression 
of  pain  in  the  countenance,  which,  combined  with 
the  position  and  stiffness  of  the  head,  constitutes 
so  characteristic  an  assemblage  of  appearances, 
that  it  is  enough  to  have  seen  it  once,  in  order  to 
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recognise  it  again  immediately.  In  the  further 
progress  of  the  case,,  noise  in  the  head,  deafness, 
giddiness,  cramps,  and  convulsions,  partial  para- 
lysis, particularly  of  the  upper  limbs,  loss  of  voice,, 
purulent  expectorations,  and  hectic  symptoms 
supervene.  Generally  no  external  change  is  ob- 
servable, either  in  the  neck,  or  in  the  nape ; and' 
Rust  observed,  in  one  case  only,  swelling  of  the 
affected  side,  which  broke  and  left  fistulous  ulcers*. 
But,  the  slightest  pressure  in  the  region  of  the 
three  upper  vertebrae  is  acutely  painful,  and  some- 
times, in  the  advanced  period  of  the  disease,  a 
grating  of  rough  surfaces  is  distinctly  perceptible 
when  the  head  is  turned.  The  patient  may  con- 
tinue for  months  in  this  helpless  and  painful  state, 
and  then  dies,  either  from  exhaustion  and  debility, 
or,  which  is  more  frequent,,  suddenly  and  un- 
expectedly/’ ( Lawrence , in  Med.  Chir.  Trans.. 
vol,  xiii.  p.  406.)  These  spontaneous  displace- 
ments of  the  atlas  may  depend  upon  caries  and 
scrofulous  disease  of  its  articular  surfaces,  or  upon 
an  exostosis  of  its  transverse  process,  or  a similar 
tumour  growing  from  the  neighbouring  portion  of 
the  os  occipitis,  or  petrous  portion  of  the  temporal 
bone.  By  these  causes,  the  anterior,  or  posterior 
arch,  or  one  of  the  sides  of  the  atlas,  has  been 
made  to  intercept  a third,  the  half,  and  even  two- 
thirds,  of  the  diameter  of  the  foramen  magnum. 
Notwithstanding  these  changes,  life  may  be  car- 
ried on,  and  the  nutritive  functions  performed 
sufficiently  well  to  afford  time  enough  either  for 
the  exostoses  to  attain  a large  size,  or  for  the  an- 
chylosis, binding  together  the  head  and  most  of  the 
cervical  vertebra;,,  to  acquire  great  solidity.  The 
size  of  the  foramen  magnum,  and  the  dimensions 
of  the  vertebral  canal  in  the  neck,  are  considerably 
beyond  what  would  be  necessary  for  simply  con- 
taining the  spinal  marrow,  so  that  the  free  lateral 
movements  of  the  head  and  atlas  can  be  executed 
without  any  risk  of  pressure  on  that  important 
part.  Hence  spontaneous  displacement  can  occur 
in  these  cases  to  a considerable  degree,  without 
impairing  the  functions  of  the  spinal  chord.  ( Law  • 
rence,  in  Med.  Chir.  Trans,  vol.  xiii.  p.  411.) 
According  to  Boyer,  the  atlas  is  never  found  free 
and  distinct,  when  thus  displaced  ; but  is  con- 
founded at  least  with  the  os  occipitis,  and  mostly 
with  five  or  six  of  the  subjacent  vertebrae.  And, 
another  interesting  fact  is,  that,  in  cases  of  this 
description,  the  joint  between  the  atlas  and  occiput 
is  never  the  only  one,  which  is  displaced  and 
deformed,  unless  the  disease  be  very  slightly  ad- 
vanced ; for,  the  articulation  of  the  processus 
dentatus  with  the  atlas,  and  sometimes  that  of  the 
point  of  tire  same  process  with  the  occiput,  are 
considerably  affected.  Sometimes  the  processus 
dentatus  and  the  occiput  retain  their  natural  po- 
sition with  respect  to  each  other,  and  the  atlas 
alone  seems  to  be  displaced  between  them.  Some- 
times the  second  vertebra  is  out  of  its  place  with 
respect  to  the  os  occipitis,  in  the  same  direction 
as  the  atlas,  but  not  in  quite  so  great  a degree. 
Lastly,  in  some  other  instances,  the  two  vertebra; 
are  twisted  in  opposite  directions  ; as,  for  instance, 
one  to  the  left,  the  other  to  the  right or  vice 
versa.  In  one  of  the  cases,  recorded  by  Sandi- 
fort, this  kind  of  lateral  displacement  in  opposite 
directions  was  so  extensive,  that  an  interspace, 
only  six  lines  in  breadth,  was  left  between  their 
approximated  annular  margins.  An  instance  was 
seen  by  Duverney,  where  the  displacement  of  the 
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two  vertebrae  was  from  before  backward,  and 
where  the  processus  dentatus  was  approximated 
to  the  posterior  arch  of  the  atlas  to  the  extent  of 
two-thirds  of  the  annular  opening  in  this  vertebra. 
In  these  cases,  nothing  can  be  more  obvious,  than 
that  there  must  be  a destruction,  or,  at  all  events, 
a thoroughly  diseased  state  of  the  ligaments  be- 
tween the  atlas  and  dentatus,  and  of  those  connect- 
ing the  dental  process  to  the  occiput.  (Boyer, 
vol.  cit.  p.  105.) 

As  for  the  treatment  of  the  preceding  forms  of 
disease,  experience  has  hitherto  furnished  little 
satisfactory  knowledge.  But,  as  an  analogy  is 
seen  between  these  cases  and  the  scrofulous  and 
carious  affections  of  other  joints,  blisters,  setons, 
and  issues,  have  been  proposed  and  tried.  Rust 
found  these  remedies  only  capable  of  retarding 
the  progress  of  the  disease,  and  of  producing  an 
abatement  of  the  symptoms.  The  pain  often 
reaching  from  the  back  of  the  head  to  the  fore- 
head, was  rendered  less  severe  ; and  the  difficulty 
of  swallowing  was  considerably  lessened.  But 
the  means  here  specified  were  not  found  adequate 
to  arrest  the  morbid  change  in  the  bones.  How- 
ever, Rust  thinks  that  greater  benefit  might  be 
expected,  if  a case  were  to  present  itself  arising 
altogether  from  a local  cause,  without  its  origin 
being  connected  with  constitutional  disease.  — 
(Salzburger  Med.  Chir . Zeitung,  jcthrgang.  1813. 
b.  iii.  p,  108.)  In  a later  work,  he  adverts  to 
some  examples,  in  which  a cure  was  effected  by 
nature.  Indeed,  the  occasional  termination  of 
the  disease  by  anchylosis  is  a full  proof  of  this 
fact.  ( Arthroka kologie,  § 118.) 

Dislocations  of  the  First  Cervical  Vertebra 
from  the  Second. 

The  rotatory  motion  of  the  head  is  chiefly  per- 
formed by  the  first  vertebra  moving  on  the  second. 
When  this  motion  is  forced  beyond  its  proper 
limits,  the  ligaments  which  tie  the  processus  den- 
tatus to  the  edge  of  the  foramen  magnum  are  torn,; 
and,  supposing  the  head  to  be  forced  from  the  left 
to  the  right,  the  left  side  of  the  body  of  the  ver- 
tebra is  carried  before  its  correspoFiding  articu- 
lating surface,  while  the  right  side  falls  behind  its 
corresponding  surface.  Sometimes  the  processus 
dentatus,  whose  ligaments  are  ruptured,  quits  the 
foramen  formed  for  it  by  the  transverse  ligament 
and  the  anterier  arch  of  the  first  vertebra,  and 
presses  on  the  medulla  oblongata.  But,  according 
to  Boyer,  the  processus  dentatus  may  be  displaced 
in  two  ways : 1st,  It  may  be  carried  directly  back- 
wards, the  transverse  and  other  ligaments  being 
broken.  This  mode  of  displacement  Boyer  con- 
siders as  the  most  difficult  and  uncommon,  as  it 
can  hardly  take  place,  except  from  a fall  from  a 
great  height  upon 'the  back  of  the  head,  while  the 
spine  is  bent  {'forwards.  ( Truitt  des  Mai.  Chir. 
t.  iv.  p.  109.)  However,  the  accident  may  happen 
in  another  manner,  as  in  Sir  C.  Bell’s  instance, 
where  it  occurred  from  the  chin  striking  against  a 
curb-stone.  ( Surg . Obs.  vol.  i.  p.  150.)  2dly,  In 
a violent  rotation,  in  which  the  face  is  carried 
sideways  beyond  the  proper  limits,  the  lateral  and 
accessory  ligaments  of  the  processus  dentatus 
may  be  stretched  and  twisted  spirally  round  this 
process.  The  force  operates  entirely  upon  them, 
and  not  at  all  upon  the  tranverse  ligament.  Now 
when  the  lateral  and  accessory  ligaments  of  the 
processus  dentatus  have  given  way,  and  an  effort 


to  incline  the  head  to  one  side  is  kept  up,  one  of 
the  sides  of  the  space,  bounded  by  the  transverse 
ligament,  may  present  itself  near  the  point  of  the 
processus  dentatus,  which  may  then  pass  below 
the  transverse  ligament  without  rupturing  it. 

In  children,  where  the  processus  dentatus  is  not 
fully  developed,  and  the  ligaments  are  weaker 
than  in  the  adult,  a perpendicular  impulse  may 
break  the  lateral  and  accessory  ligaments,  and 
then  force  the  processus  dentatus  under  the  trans- 
verse ligament,  without  rupturing  this  latter  part ; 
as  Boyer  conceives  must  have  been  the  case  in  the 
child,  which  J.  L.  Petit  mentions  as  having  been 
instantaneously  killed  by  being  lifted  up  by  the  head. 

Lastly,  when  the  transverse,  lateral,  and  other 
ligaments  are  capable  of  making  very  great  resist- 
ance to  a force,  tending  to  rupture  them  all,  and 
to  throw  the  processus  dentatus  directly  back- 
wards, this  process,  if  more  slender  than  common, 
may  be  broken  near  its  base,  and  this  portion  of 
it  forced  back  upon  the  spinal  marrow.  A case, 
exemplifying  the  occurrence,  used  to  be  related 
by  Mr.  Else  in  his  lectures,  and  is  recorded  by  Sir 
Astley  Cooper.  (On  Dislocations,,  p.348.;  Boyer, 
vol.  cit.  p.  110.) 

Patients  can  hardly  be  expected  to  survive  mis- 
chief of  this  kind  in  so  high  a situation  _•  when  the 
transverse  ligament  is  broken,  and  the  processus 
dentatus  is  thrown  directly  backward  ag-ainst  the 
medulla  oblongata,  the  effect  must  he  instant 
death,  as  happened  in  the  case  recorded  by  Sir 
C.  Bell  (Surg.  Obs.  vol.  i.  p.  150.),  and  in  that 
mentioned  by  Mr.  Else. 

The  causes  of  this  formidable  accident  are 
various.:  a fall  on  the  head  from  a high  place  ; the 
fall  of  a heavy  body  against  the  back  of  the  neck  ; 
a violent  blow.;  a forcible  twist  of  the  neck;, 
tumbling.;  standing  upon  the  head;  the  rash  custom 
of  lifting  children  up  by  the  head,  &c.  Louis 
believed,  that  the  first  vertebra  was  dislocated  from 
the  second  in  the  malefactors  hanged  at  Lyons,  at 
which  place  the  executioner  used  to  give  a sudden 
twist  to  the  body  at  the  moment  of  its  suspension, 
and  then  bear  with  sul  his  weight  upon  it.  Under 
such  circumstances,  Boyer  conceives,  that  the  pro- 
cessus dentatus  might  pass  under  the  transverse 
ligament  , without  any  rupture  of -the  latter. 

Perhaps,  the  only  recorded  instances  of  luxation 
of  the  processus  dentatus,  independently  of  ex- 
ternal violence,  or  previous  disease,  are  two  ; one 
noticed  by  Mr.  Cruikshank  (See  Lend.  Med.  Gax. 
vol.  iii.)  ; the  other  by  Dr.  Wm.  Thompson  ( Edin . 
Med.  and  Surgical  Journ.\o\.  xliL p.  279.). 

When  dislocations  of  the  cervical  vertebras  occur 
at  the  third,  fourth,  fifth,  or  sixth  of  these  bones,  and 
only  one  artieular  process  is  luxated,  the  accident 
is  not  always  fatal.  In  these  instances,  the  ver- 
tebral canal  is  not  so  much  lessened  as  to  compress 
the  spinal  marrow,  and  occasion  immediate  death.1 

With  regard  to  the  prognosis  of  all  luxations  in 
which  the  processus  dentatus  is  displaced  suddenly 
and  not  gradually  by  disease,  I may  observe,  that 
such  cases  are  mostly  fatal.  Mistaken  notions 
have  been  entertained  upon  this  point,  in  conse- 
quence of  particular  dislocations  of  the  neck  hav- 
ing been  successfully  treated. 

A child  was  brought  to  Desault,  with  its  neck 
bent,  and  its  chin  turned  towards  the  right 
shoulder.  The  accident  had  been  a consequence 
of  the  head  having  being  fixed  on  the  ground, 
while  the  feet  were  up  in  the  air.  A surgeon  hap- 
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penec!  to  be  with  Desault  at  the  time,  and  they 
agreed  to  make  an  attempt  to  reduce  the  luxation, , 
and  to  apprise  the  mother,  that  though  the  child 
might  be  cured,  there  was  a possibility  of  its 
perishing  under  their  hands.  Being  permitted  to 
do  what  they  judged  proper,  they  fixed  the  shoul- 
ders, and  the  head  was  gently  raised,  and  gradually 
turned  into  its  natural  position.  The  child  could 
now  move  freely the- pain  ceased ; and  a con- 
siderable swelling  in  the  situation  of  the  luxation, 
yet  left,  was  dispersed  by  the  application  of  emol- 
lient poultices.  (Leveillc  Nouvelle  Doctrine  Chir. 
t.  ii.  p.  62.) 

Another  alleged  instance  of  the  reduction  of  a 
dislocation  of  the  neck  is  recorded.  ( Schmucker’s 
Vermischte  Chir.  Schriften,, b.  i.)  However,  both 
in  this  case,  and  that  related  by  Desault,  there  can 
be  no  doubt,  that  the  accident  was  not  a dislocation 
of  the  dentata  from  the  atlas,  but  a luxation  of 
one  of  the  oblique  processes  of  a cervical  vertebra 
lower  down.  Whenever  the  processus  dentatus  is 
suddenly  displaced  or  fractured,  the  effects  on  the 
medulla  spinalis,  one  would  expect,  must  be  inevi- 
tably fatal.  A case,. indeed,  was  attended  by  Mr. 
Cline,  in;  which  the  processus  dentatus  had  lost  a 
part  of  its  natural  support,  in  consequence  of  a 
transverse  fracture  of  the  first  vertebra,  and  in 
which  the  child  survived  the  accident  a year., 
(See  Sir  A.  Cooper  on  Dislocations , p.  549.) 

My  friend,  Mr.. Benjamin  Phillips,  has  favoured 
me  with  the  following  very  remarkable  case,  a more 
particular  account  of  which  has  been  inserted  in 
the  Transactions  of  the  Royal  Med.  Chir.  Society 
uf  London,  vol.  xx.  : — 

“ Wm.,  Cross  fell  from  a hayrick  to  the  ground, 
the  occiput  first  coming  in  contact  with  the  soil 
he  was  stunned  by  the  accident  but,  in  a few 
minutes,  was  able  to  walk  to  the  residence  ot  the 
parish  surgeon,  by  whom  he  was  bled  and  purged.. 
In  two  or  three  days  he  was  enabled  to  resume  his 
usual  avocations.. 

“ The  only  inconvenience  which  succeeded  to 
the  accident,  was  inability  to  rotate  the  head  p and 
for  this  symptom,  three  weeks  after  the  accident, 
I saw  him.. 

“ He  complained  of  a slight  tenderness  over  the 
superior  cervical  region,  which  was  a little  painful 
upon  pressure,  and  presented  a very  inconsiderable 
tumefaction. 

“ The-  conclusion  come  to  was,  that  either 
ehronic  inflammation  or  caries  affected  the  atloido- 
axal  articulation.  Under  this  impression,  leeches 
were  applied  every  two  days  for  three  weeks, 
without  any  other  benefit  than  a lessening  of  the 
tenderness.  By  means  of  caustic  potash,  an  issue 
was  maintained  over  the  point  for  nearly  four 
months  ; but  rotation  of  the  head  was  still  im- 
practicable. 

“ After  the  drying  up  of  the  issues,  or  m about 
six  months  from  the  receipt  of  the  injury,  he  had 
an  attack  of  pleurisy,  for  which  it  was  necessary  to 
resort  to  very  active  depletion. 

“ When  he  had  become  convalescent  from  the 
pleurisy,  symptoms  of  anasarca  were  mamtested, 
under  which  he  ultimately  sunk,  eleven  months 

after  the  receipt  of  the  injury. 

“ Sensation  and  motion,  with  the  exception  I 
have  named,  were  in  no  degree  impaired,  and  about 
this  there  could  be  no  fallacy  ; for,  he  was  accus- 
tomed to  feed  himself  while  lying  on  his  back,  and 
to  walk  to  the  water-closet  daily.  During  the  last 
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three  months  of  his  life,  he  had  complained  of 
some  difficulty  in  swallowing,  and  his  voice  was 
observed  to  be  rather  thick ; . but,  upon  looking 
into  the  throat,  there  was  no  obvious  cause  for 
these  symptoms. . 

“ After  death  the  cervical  region  was  examined 
and,  at  first  sight,  no  very  particular  lesion  was 
evident ; but,  upon  more  careful  examination,  it; 
was  found  that  a complete  transverse  fracture  of 
the  atlas  had  occurred.  The  anterior  moiety  of 
the  ring,  including  the  joints  of  articulation  with, 
the  occiput,  had  been  carried  downwards  and 
forwards  in  front  of  the  axis,  had  arrived  on  the 
same  plane  with  it,  . and  had  become  connected. to 
it  by  perfect  bony  union.  The  strength  of  the 
transverse  ligament,  which  embraces  the  ne.c.k  of 
the  processus  dentatus,  had  been  sufficient  to 
retain  that  organ  in  its  grasp,  and,  consequently,, 
the  latter  had  been  fractured  and  carried  down 
with  it;,  and,  to  this  circumstance  the  patient,  no 
doubt,  owed  his  life  ; for  had  the  ligament  given 
way,  the  process  would  inevitably  have  lacerated 
the  spinal  cord. 

“ The  morbid  specimen  is  in  the  possession  of 
Sir  G.  Bell,  The  importance  of,  this, unique  case 
arises  from  its  invalidating  the  principle,  so  con-, 
fidently.  laid  down,  that  such  an,  injury  in  this 
region  must  necessarily  be  fatal  A" 

T.  E.  Schmidt,  De  Luxations  Nucha?.  Haller,  Disp. 
Chir.  t,  ii.  p.  351.  Tub.  1747.  S.  T.  Soemmering,  Berner-, 
kungen  fiber  Verrenkung  und  Brueh  des  Riickgrats,  8vo, 
Berlin,  1793.  Boyer,  Traite  des  Mai.  Chir.  t.iy.  p.  10Q, 
&c.  8vo.  Paris,  1814.  A.  E.  Schupke,  Be  Luxation© 
Spontanea  Atlantis  et  Epistrophei,  4to.  Berol.  1816.  Sir 
C.  Bell,  Surgical  Obs.  vol.  i.  p.  145.  149,  Sec.  8vo.  Lond, 
181-6.  Obs.  on  Injuries  of  the  Spine,  &c..  4to.  8vo.  Lonch 
1824.  Sir  A.  Cooper,  on  Dislocations,  &q.  p.  548 — 551,. 
&c.  4to.  Lond.  1822.  Lawrence,  in  Med.  Chir.  Trans., 
vol.  13.  Dupuytren,  in,  Clin.  Chir.  t.  i.  art.  15.  Wm. 
Thomson,  M.  D.  in  Ed.  Med,.  Surg.  Journ.  vol.  xlii-. 
Benjamin  Phillips,  in  Med.  Chir.  Trans,  vol.  xx.  p.  78,.. 

Dislocations  of-,  the  Clavicle. 

Are  much  less  common  than  fractures,  which  a?? 
said  to  occur  six  times  more  frequently.  In  feet, 
the  clavicle  is  so  strongly  articulated  both  with  the 
sternum  and  scapula,  that  its  dislocations  are  rare 
in  comparison  with  those  of  many  other  joints.. 

The  clavicle  may  be  luxated  at  its.  sternal  ex- 
tremity,  forwards,  backwards,  and  upwards  ; but 
never  downwards,  on  account  of  the  situation  of 
the  cartilage  of  the  first  rib.  The  luxation  for- 
wards is  the  most  frequent ; dislocations  backward* 
and  upwards  are  unusual ; . and  one  directly  back- 
wards is  still  more  rare.  This  last  case  Sir  Astley 
Cooper  has  never  known  arise  from  violence  ; buL 
he  conceives,  that  it  might  happen  from  a blow  op 
the  fore  part  of  the  bone,  rupturing  the  capsular 
ligament  and  that  between  the  clavicle  and  rib. 
The  only  instance  of  the  dislocation  backwards, 
with  which  this  experienced  surgeon  is  acquainted, 
proceeded  from  great  deformity  of  the  spine.  In 
this  extraordinary  case,  the  bone  gradually  slipt 
behind  the  sternum,  and  produced  sq  much  incon- 
venience, by  its  pressure  on  the  oesophagus,  that 
the  late  Mr.  Davie,  of  Bungay,  in  Suffolk,  was 
obliged  to  remove  its  sternal  extremity.  (Sir  A, 
Cooper  on  Dislocations,  p.  395.  401.) 

If  the  dislocation  be  forwards,  a hard  circum- 
scribed tumour  is  felt,  or  even  seen,  on  the  front 
and  upper  part  of  the  sternum.  According  to 
Boyer,  when  the  shoulder  is  carried  forward  and 
outward,  the  tumour  disappears , but,  in  Sir  Astley 
Cooper’s  account,  it  is  said,  that  the  projection  on 
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the  sternum  will  subside,  if  the  shoulder  be  drawn 
backward.  The  shoulder  being  elevated,  the  pro- 
jection descends;  if  .it  be  drawn  downwards,  the 
dislocated  extremity  of  the  bone  becomes  elevated 
to  the  neck.  The  motions  of  the  clavicle  are 
painful,  and  the  patient  moves  the  shoulder  with 
difficulty.  The  point  of  the  acromion  is  less  distant 
from  the  central  line  of  the  sternum  than  usual. 
The  dislocation  forwards  is  sometimes  incomplete, 
only  the  front  of  the  capsular  ligament  being  torn. 
The  dislocation  forwards  is  generally  produced  by 
a fall  upon  the  point  of  the  shoulder,  when  the 
force  pushes  the  clavicle  inwards  and  forwards  ; 
but,  it  also  frequently  happens,  from  falls  upon  the 
elbow  when  this  is  separated  from  the  side,  and 
;£hus  the  clavicle  is  propelled  violently  inwards 
•and  forwards  against  the  anterior  portion  of  the 
capsular  ligament.  (Sir  A.Pooper  on  Dislocations, 
p.  399. 

When  the  luxation  is  upwards,  the  distance 
between  the  sternal  ends  of  the  clavicles  is  dimi- 
nished. 

When  the  dislocation  is  backwards,  there  is  a 
■depression  where  the  end  of  the  clavicle  ought  to 
be,  and  the  head  of  the  bone  forms  a projection 
at  the  front  and  lower  part  of  the  neck,  which,  as 
J.  L.  Petit  remarks,  may  compress  the  trachea, 
oesophagus,  jugular  vein,  carotid  artery  and  nerves. 
The  head  is  inclined  towards  the  side,  on  which 
the  accident  itself  is  situated. 

In  reducing  dislocations  of  the  sternal  end  of 
■the  clavicle,  we  are  to  make  a lever  of  the  arm, 
by  means  of  which  the  shoulder  is  brought  out- 
wards; and  when  thus  brought  outwards,  it  is  to 
be  pushed  forwards,  if  the  dislocation  be  in  that 
direction ; backwards,  if  the  dislocation  be  behind ; 
.and  upwards,  if  the  dislocation  be  above. 

The  same  position  of  the  arm,  and  the  same 
apparatus,  as  in  fractures  of  the  clavicle,  are  to  be 
employed.  The  wedge-like  pad,  with  its  thick 
part  towards  the  axilla,  for  the  purpose  of  inclining 
the  shoulder  outward,  a sling  for  the  support  of 
the  weight  of  the  arm,  and  a bandage  judiciously 
applied,  are  especially  necessary.  In  consequence 
of  the  obliquity  and  smoothness  of  the  articular 
surfaces,  the  reduction  is  easy,  but  great  attention 
is  requisite  to  prevent  a return  of  the  displacement. 

Dislocation  of  the  scapular  end  of  the  clavicle 
from,  the  acromion  upwards  is  the  only  case.  The 
rarity  of  a dislocation  of  the  scapular  end  is  owing 
to  the  strength  of  the  ligaments  tying  the  clavicle 
and  acromion  together.  However,  while  Desault 
and  Boyer  represent  the  case  as  much  less  common 
than  displacements  of  the  sternal  end  of  the  bone. 
Sir  Astley  Cooper’s  experience  pronounces  them 
to  be  more  frequent.  (On  Dislocations,  p.  405. ) 
I have  seen  not  less  than  four  or  five  dislocations 
of  this  kind.  The  last  was  in  a man  under  Mr. 
Langridge,  of  Staines. 

A fall  on  the  top  of  the  shoulder  may  cause  the 
dislocation  upwards.  The  scapular  end  of  the 
clavicle  then  slides  upwards  on  the  acromion,  and 
the  shoulder  is  drawn  inwards  by  the  muscles 
which  approximate  the  arm  to  the  body.  It 
has  been  asserted,  that  the  violent  action  of  the 
trapezius  muscle,  in  pulling  the  clavicle  upwards, 
may  tend  to  produce  the  accident ; but,  as  Sir 
Astley  Cooper  has  remarked,  the  mere  action  of 
this  muscle,  without  the  simultaneous  operation  of 
great  violence,  could  never  tear  both  the  ligaments 
£)f  the  .coracoid  process,  which  must  be  broken  ere 


this  dislocation  can  happen.  When  the  projection 
is  but  slight,  as  Sir  A.  Cooper  has  sometimes  no- 
ticed, the  circumstance  indicates  that  the  internal 
ligament  is  not  ruptured.  (On  Dislocations, 
p.  406.)  Pain  at  the  top  of  the  shoulder,  a pro- 
jection of  the  end  of  the  clavicle  under  the  skin 
covering  the  acromion,  and  a depression  of  the 
shoulder,  are  symptoms  indicating  what  has  hap- 
pened. The  patient  also  inclines  his  head  to  the 
affected  side,  and  avoids  moving  his  arm  or 
shoulder. 

This  dislocation  is  reduced  by  carrying  the 
shoulder  outwards,  putting  a thick  cushion  in  the 
axilla,  and  applying  Desault’s  bandage  for  frac- 
tures of  the  clavicle  (see  Fractures),  making  the 
turns  ascend  from  the  elbow  to  the  shoulder,  so  as 
to  press  the  luxated  end  of  the  bone  downward, 
and  keep  it  in  its  due  situation,  at  the  same  time 
that  the  elbow  is  confined  close  to  the  side,  and 
supported  in  a sling,  by  which  means  the  shoulder 
will  be  kept  raised  and  inclined  outwards.  This 
plan,  which  is  advised  by  Boyer,  is  more  efficient 
than  the  common  practice,  which  consists  in  ap- 
plying a compress,  the  figure  of  8 bandage,  and 
supporting  the  arm  in  a sling.  However,  the 
exact  maintenance  of  the  reduction,  by  any  ap- 
paratus whatever,  is  found  to  be  a matter  of  the 
greatest  difficulty,  and  some  slight  deformity  will 
remain,  though  it  is  agreeable  to  know  that,  not- 
withstanding this  disadvantage,  the  use  of  the  limb 
returns  very  well.  I have  seen  cases  in  proof  of 
the  truth  of  this  statement,  and  one  example  was 
shown  me  by  my  friend  Mr.  Vincent,  in  St.  Bar- 
tholomew’s Hospital.  The  same  observations  are 
applicable  to  luxations  of  the  sternal  end  of  the 
bone.  Dr.  James  Cocke,  of  Baltimore,  has  re- 
ported, in  vol.  i.  of  New  York  Med.  and  Phil. 
Journ.,  the  successful  reduction  of  a dislocation  of 
the  scapulary  end.  (Reese’s  Amer.  ed.  of  this 
Dictionary.') 

Dislocations  of  the  Os  Braciiii. 

Nature,  which  varies  according  to  the  neces- 
sities of  different  animals,  the  number  of  their  joints, 
has  also  been  provident  enough  to  vary  the  struc- 
ture of  these  parts,  according  to  the  use  of  the 
different  portions  of  their  economy.  I’o  great 
moveableness  some  unite  considerable  solidity  ; for 
instance,  the  vertebral  column.  Others  are  very 
strong,  but  only  admit  of  a slight  yielding  motion,  „ 
as  we  observe  in  the  carpus,  tarsus,  &c.  Lastly,  jj, 
other  joints  admit  of  a great  latitude  of  motion; 
but  their  strength  is  easily  overpowered  by  the  i 
action  of  external  bodies.  In  man,  such  is  the  r; 
shoulder-joint. 

Of  all  the  very  moveable  articulations,  not  one 
is  so  often  luxated  as  the  shoulder-joint.  Bichat 
mentions,  that  it  appears,  from  a comparative  if 
table,  that,  in  some  years,  this  accident,  at  the  ;| 
IIotel-Dieu,  has  been  as  frequent,  and  even  more  i 
so,  than  dislocations  of  all  the  other  bones  taken  :j 
collectively. 

Here  every  thing  seems  to  facilitate  the  escape  !'| 
of  the  bone  from  its  natural  cavity.  An  oval  jj 
shallow  cavity,  surrounded  by  a margin  of  little 
thickness,  receives  a semi-spherical  head,  which  is  | 
twice  as  broad  as  the  cavity  in  the  perpendicular  £ 
direction,  and  three  times  as  extensive  from  before  a 
backward.  With  respect  to  the  ligaments,  the  £ 
joint  is  only  strengthened  by  a mere  capsule,  | 
which  is  thin  below,  where  nothing  opposes  a dis-  <$ 


location  ; but  thicker  above,  where  the  acromion, 
coracoid  process,  and  triangular  ligament,  form  an 
almost  insurmountable  obstacle  to  such  an  acci- 
dent. With  regard  to  the  muscles  and  motions 
of  this  joint,  strong  and  numerous  fasciculi  sur- 
round the  articular/  surfaces  ; make  them  easily 
move  in  all  directions  ; and,  pushing  the  head  of 
the  os  brachii  against  the  different  points  of  the 
capsule,  distend  this  fibrous  sac  ; and,  when  their 
power  exceeds  the  resistance,  actually  lacerate  it. 
As  for  external  bodies,  what  bone  is. more  exposed 
than  the  os  brachii  to  the  effect  of  their  force  1 

Thus  subjected  to  the  influence  of  these  predis- 
posing causes,  the  os  brachii  would  be  in  continual 
danger  of  being  dislocated,  if  the  scapula,  which  is 
as  moveable  as  itself,  did  not  furnish  a point  of 
support  for  it,  by  accompanying  it  in  all  its  motions. 
This  point  of  support,  accommodates  itself  to  the 
variations  in  the  position  of  the  head  of  the  os 
brachii,  so  that  to  the  moveableness  of  the  articular 
surfaces,  their  strength  is  in  a great  measure  owing. 

The  shoulder-joint,  which  is  very  liable  to  lux- 
ations in  a general  sense,  is  not  equally  so  at  all 
points.  The  head  of  the  humerus  cannot  be  dis- 
placed upwards.  Here  are  situated  the  acromion 
and  coracoid  process,  the  triangular  ligament 
stretched  between  them,  the  tendons  of  the  biceps, 
supraspinatus,  and  the  fleshy  portion  of  the  del- 
toid; insurmountable  obstacles  to  the  luxation  of 
the  head  of  the  bone  upwards.  Supposing  there 
were  a force  calculated  to  produce  such  an  effect, 
the  head  of  the  bone  must  necessarily  be  driven 
outward  as  well  as  upward,  ere  its  head  could  be 
displaced.  This  seemed  to  Desault  impossible, 
because  the  trunk  prevents  the  lower  part  of  the 
arm  from  being  directed  sufficiently  inward  to 
produce  this  effect.  However,  many  cases  of  this 
dislocation  are  now  upon  record  j and  one,  to  w hich 
I shall  presently  advert,  was  caused  by  a direct 
blow  on  the.  forepart  of  the  shoulder ; a cause, 
which  seems  not  to  have  been  contemplated. 

On  the  contrary,  at  the  other  margins  of  the 
glenoid  cavity,  there  is  little  resistance.  At  the 
inferior  one,  the  long  ponion  of  the  triceps  ; at 
the  internal  one,  the  tendon  of  the  subscapularis ; 
and  at  the  external  edge,  those  of  the  infraspinatus, 
and  teres  minor,  wall  allow  primitive  luxations  to 
take  place,  downward,  inward,  or  outward.  Down- 
ward, between  the  tendon  of  the  long  poition  of 
the  triceps,  and  the  tendon  of  the  subscapularis, 
which  last,  in  a case  dissected  by  Sir  A.  Cooper, 
was  ruptured  ( [Sitrg . Essays,  part  i.  p.  7. ; and 
On  Dislocations,  p.  421,  422.)  ; inward,  between 
the  fossa  subscapularis,  and  muscle  of  this  name ; 
outward,  between  the  fossa  infraspinata,  and  infra- 
spinatus muscle. 

According  to  Sir  Astley  Cooper,  the  os  humeri 
is  liable  to  be  thrown  from  the  glenoid  cavity  of 
the  scapula  in  four  directions  : three  of  these  lux- 
ations are  complete  the  other  is  only  partial. 
The  first  is  downwards  and  inwards,  the  dislocation 
into  the  axilla,  as  it  is  usually  called,  in  which  case, 
the  head  of  the  bone  rests  upon  the  inner  side  of 
the  inferior  costa  of  the  scapula..  The  second  is 
forwards,  under  the  pectoral  muscle,  the  head  of 
the  bone  being  placed  below  the  middle  of  the 
clavicle,  and  on  the  sternal  side  of  the  coracoid 
process.  The  third  is  the  dislocation  backwards, 
in  which  the  head  of  the  bone  can  be  plainly  felt 
and  seen,  as  a protuberance  at  the  back  and  outer 
part  of  the  inferior  costa  of  the  scapula,  upon  the 
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dorsum  of  this  bone.  The  fourth,  which  is  only 
partial,  is  when  the  front  of  the  capsular  ligament 
is  torn,. and  the  head  of  the  bone  rests  against  the 
outer  side  of  the  coracoid  process.  “ Of  the  dis- 
location in  the  axilla  (says  Sir  Astley  Cooper),  I 
have  seen  a multitude  of  instances;  of.  that  for- 
wards, on  the  inner  side  of  the  coracoid  process, 
several ; although  it  is  much  less  frequent  than 
that  in  the  axilla  : of  the  dislocation  backwards,  I 
have  seen  only  two  instances  during  the  practice 
of  my  profession,  for  years.”  (On  Dislocations, 
fyc.  p.  416.) 

Sometimes,  after  the  head  of  the  bone  has 
escaped  from  the  internal  or  inferior  part  of  the 
capsule,  it  is  carried  behind  the  clavicle,  forming 
a case  of  consecutive  dislocation  upward  ; a spe- 
cimen of  which  was  preserved  in  Desault’s  mu- 
seum. But  here  the  secondary  displacement 
only  takes  place  slowly  ; and  when  it  occurs,  a 
reduction  can  rarely  be  effected,  on  account  of 
the  strong  adhesions,  contracted  by  the  surfaces 
of  the  bone.  Thus,  in  the  specimen  referred  to, 
a new  cavity  was  formed  behind  the  clavicle,  and 
the  humerus  adhered  by  new  ligaments,  to  the 
surrounding  parts. 

The  action  of  external  bodies,  directed  against 
the  arm,  but  particularly  falls,  in  which  this  part 
is  forced  against  a resisting  body,  gives  rise  to 
primitive  dislocations ; and  then  the  different  species 
of  the  accident  are  determined,  by  the  particular 
position  of  the  humerus  at  the  instant  when  the 
injury  takes  place. 

Should  this  bone  be  raised  fror%  the  side  with- 
out being  carried  either  forward,  or  backward  ; 
should  the  elbow  be  elevated,  and  the  fall  take 
place  on  the  side,  then  the  weight  of  the  trunk, 
almost  entirely,  supported  by  this  bone,  forces 
downward,  its  upper  part,  which  stretches  and 
lacerates  the  lower  part,  of  the  capsular  ligament. 
Thus  a luxation  downward  is  produced,  and  its 
occurrence  may  also  be  facilitated  by  the  com- 
bined action  of  the  latissimus  dorsi,.  pectoralis 
major,  and  teres  major,  muscles,  as  Fabre  has 
judiciously  remarked  ; for  being  at  this  period  in- 
voluntarily contracted  to  support  the  trunk,  they 
act  with  the  power  of  a considerable  lever ;.  the 
resistance  being  the  head  of  the  bone,,  which  they 
draw  downward,  while  the  fixed,  point  is  the 
lower  end  of  the  bone,  resting  against  the  ground 
Some  authors,  also  consider,  as  the  immediate 
cause  of  a dislocation  downward,  the  strong  action 
of  the  deltoid,  which  is  supposed  to  depress  the 
head  of  the  bone,  and  push  it  downward  through 
the  capsular  ligament.  In  support  of  this  opinion, 
Bichat  mentions  the  well-known  case  of  a notary, 
who  luxated,,  his  arm  downward  in  lifting  up  a 
register. 

The  rationale  of  the  primitive  luxation  inward 
differs  very  little  from  that  of  the  preceding  case. 
The  elbow  is  both  separated  from  the  side,  and 
carried  backward  : in  falling,  the  weight  of  the 
body  acts  on  the  humerus,  the  front  part  of  the 
capsule  is  lacerated,  and  a luxation  takes  place  in 
this  direction. 

The  dislocation  outward  (or,  as  Sir  Astley 
Cooper  calls  it,  backward)  is  produced  in  the 
same  sort  of  way.  The  elbow  is  carried  forward, 
towards  the  opposite  shoulder;  the  capsule  is 
stretched  outward ; and  if  a sufficient  force  act 
on  the  limb,  it  is  lacerated.  But,  how  could  such 
a force  arise  1 In  a fall,  the  arm  being  pushed 
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against  the  trunk,  and  kept  there,  cannot  move 
extensively  enough  to  cause  such  a laceration. 
Hence,  a luxation  outward,  or  rather  backward, 
wilder  the  spine  of  the  scapula,  must  necessarily 
be* rare ; and  Desault,  in  all  his  experience,  never 
aaw  such  an  accident.  Besides,  when,  in  a fall, 
the  arm  is  raised  from  the  side,  and  inclined  for- 
ward or  backward,  the  weight  of  the  body  only 
operates  upon  it  obliquely,  and  the  limb  is, very 
^little  exposed  to  the  action  of  the  latissimus  dorsi, 
pectoralis  major,  and  teres  major  muscles.  How- 
ever, a few  instances  of  dislocation  of  the  head 
of  the  iiumerus  in  this  direction  have  been  re- 
corded. Kirkland  met  with  two  cases,  and  re- 
duced them.  Sir  Astley  Cooper,  in  the  course  of 
.38  years,  has  met  with  two  examples.  In  a dead 
subject,  Boyer  remarked  a singular  inclination  of 
the  glenoid  cavity  backwards,  its  articular  sur- 
face, also,  presenting  on  this  side  an  extraordinary 
elongation,  and  the  humerus  readily  slipping  under 
/the  spine  of  the  scapula.  ( Mai.  Chir.  t.  iv.  p.  -176.) 

A dislocation  of  the  head  of  the  humerus  on  the 
dorsum  of  the  humerus  was  brought  into  the 
North  London  Hospital  in  1835,  and  reduced  by 
Mr.  Morton,  then  one  of  the  house  surgeons.  Two 
similar  cases  have  also  been  reported  from  the 
Middlesex  .Hospital.  (See  Load.  Med.  Gaz.  for 
1832,  1833,  p.  478.,  and  for  1833, 1834,  p.  142.) 
In  one  of  these  examples,  the  accident  occurred  as 
Follows  : — The  patient  was  reaching  down  a box 
.'from  the  top  of  another,  which  was  on  a bedstead. 
In  doing  this, Ter  arm  was  extended  upwards  and 
forwards,  the  liqnd  being  placed  so  as  to  receive 
the  box,  when,  this  suddenly  slipped  off  the  other, 
,and  she  felt  her  right  arm  give  way,  and  fall 
powerlessTy  her  side.  The  symptoms  and  mode 
,of  reduction  will  be  presently  noticed.  In  the 
other  example,  the  patient,  a woman,  aged  94,  trod 
upon  some  orange-peel,  slipped,  and  fell  on  the 
forepart  of  the  shoulder. 

In  the  patient,  whose  history  was  published 
hy  M.  Fizeau,  and  in  whom  a dislocation  of  the 
humerus  outwards  and  backwards  was  seen  both 
by  that  gentleman  and  Boyer,  there  was  also  the 
particularity,  that  the  luxation  was  readily  repro- 
duced. ( Journ . de  Med.  par  Corvisar-t.,  8cc.  t.  x. 
p.  386.)  Hence,  Boyer  suspects  that  this  rare 
kind  of  displacement  must  have  been  facilitated 
by  some  preternatural. disposition  of  the  articular 
surfaces.  Experience »proves,  however,  that  this  is 
not  an  essential  or  even  a common  circumstance. 
No  dislocation  occurs  more  frequently,  than  that 
downward,  in  which  the  influence  of  the  weight  of 
-the  body,  and  of  the  action  of  the  muscles,  is  direct. 
However, ' the  luxation  inward,  or,  as  Sir  Astley 
Hooper  andqthers  call  it,  forwards,  is  common. 

In  all  primitive  dislocations  from  violence,  and 
not  from  paralysis  of  the  deltoid,  and  a gradual 
yielding  of  the  .capsule,  I believe  the  latter  part  is 
always  extensively  lacerated.  In  general,  authors 
have  paid  too  little  attention  to  this  circumstance, 
which  dissections  have  repeatedly  demonstrated. 
Desault  had  two  specimens  of  it  imitated  in  wax  • 
one  was  in  a dislocation  inward ; the  other  in  a 
dislocation  downward  ; both  of  which  were  met 
with  in  subjects  who  died  at  the  Hotel-Dieu. 
Bell  also  mentions  similar  facts;  and  another 
English  surgeon,  says  Bichat,  has  observed  the 
same  occurrence.  I suppose  Bichat  here  alludes 
to  Mr.  Thompson,  who  long  ago  noticed  the  lace- 
ration of  the  capsule.  (See  Med.  Ob.  and  Inqd) 


The  case  which  he  dissected,  is  perhaps  the  earliest 
post  mortem  examination  of  a dislocated  shoulder  ; 
and  the  identical  preparation  is  now  in  the  mu- 
seum of  University  College,  London. 

Desault  conceives,  that  the  capsule  may  be  suf- 
ficiently torn  to  let  the  head  of  the  bone  escape  ; 
but  that  the  opening  may  afterwards  form  a kind 
of  constriction  round  the  neck  of  the  humerus,  so 
as  to  prevent  the  return ,.  of  the  head  of  the  bone 
into  the  place  which  it  originally,  occupied..  The 
correctness  of  this  statement,  however,  is  positively 
denied  by  Sir  A.  Cooper,  who  remarks  that  they 
who  entertain  this  belief,  must  forget  the  inelastic 
structure  of  the  capsular  ligament,  and  never  have 
witnessed  by  dissection  the  extensive  laceration 
which  it  suffers  in  dislocations  from  violence. 
(■Surgical  Essays,  part  i.  p.  18.) 

Some  further  pathological  observations  on  dis- 
locations of  the  shoulder,  will  be  hereafter  laid 
before  the  reader. 

Several  -causes  may  lead  to  a consecutine  lux- 
ation. If  a fresh  Tall  happen,  while  the  arm  is 
separated  from  the  trunk,  the  head  of  the  hu- 
merus, which  nothing  confines,  obeys,  with  the 
utmost  facility,  the  power  of  displacing  it  in  this 
manner,  and  is  again  pushed  out  of  the  situation 
which  it  accidentally  occupies. 

A man,  in  going  down  stairs,  meets  with  a fall, 
and  dislocates  the  humerus  downwards.:  he  im- 
mediately jsends  for  Desault,  who  defers  the  re- 
duction till  the  evening.  In  the  mean  time,  the 
patient,  in  getting  upon  a chair,  slips  and  falls 
again.  The  pain  was  more  acute,  than  when  the 
first  accident  occurred ; and  Desault,  on  his  return, 
instead  of  finding  the  head  of  -the  humerus  as  it 
was  in  the  morning,  in  the  hollow  of  the  axilla, 
finds  it  behind  the  pectoralis  major  muscle. 

The  action  of  muscles  is  a permanent  cause  of 
a new  dislocation.  When  the  humerus  is  luxated 
downward,  the  pectoralis  major,  and  the  deltoid, 
draw  the  upper  part  of  this  bone  upward  and  in- 
ward, which,  only  making  a weak  resistance  to 
their  action,  changes  its  position.,  and  takes  .one  in 
the  above  double  direction. 

The  various  motions  imparted  to  the  arm  may 
also  produce  the  same  effect,  according  to  their 
direction.  Thus,  in  consequence  of  unskilful 
efforts  to  reduce  the  hone,  a luxation  inward 
frequently  follows  one  downward.  By  the  French 
surgeons,  a great  deal  of  importance  has  been 
attached  do  the  division  of  dislocations  of  the  hu- 
merus into  primary  and  consecutive;  and  perhaps 
some  of  their  .statements,  on  the  secondary  change 
in  the  position  of  the  bead  of  the  bone,  may  be 
exaggerated.  That  a subsequent  alteration  in  the 
situation  of  the  hone  may  happen,  from  the  causes 
specified  by  Desault,  can  hardly  be  questioned. 
The  observations  of  Petit;,  Hey,  and  others,  confirm 
the  fact;  and  I have  myself  seen  a dislocation  in 
the  axilla  change  into  one  forward,  under  the 
pectoral  muscle.  However.,  Sir  Astley  Cooper 
believes  that,  excepting  from  violence.,  and  the 
effect  of  absorption,  the  nature  and  direction  of  a 
dislocation  are  never  changed,  after  the  muscles 
have  once  contracted.  (On  Dislocations,  p.  416.) 
Perhaps,  with  the  latter  qualification,  no  great 
difference  prevails  between  him  and  other  writers. 

Symptoms. 

Whatever  may  be  the  kind  of  dislocation,  a 
depression  is  always  manifest  under  the  acromion, 
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which  forms  a more  evident  projection,  than  in 
the  natural1  state.  Almost  all  the  motions  of  the 
arm  are  painful ;.  some  cannot  be  performed  in  any 
degree ;.  and  they  are  all  very  limited.  The  arm 
cannot  move  without  the  shoulder  moving  also  ;_ 
because,  the  articulation  being  no  longer  able  to 
execute  its  functions,  both  it  and  the  shoulder 
form,  as  it  were,  one  body.  When  the  limb  is 
moved,  a slight  crepitus  may  sometimes  be  felt, 
probably  in  consequence  of  the  synovia  having 
escaped  through,  the  laceration  of  the  capsule. 
(Sir  A.  Cooper  on  Dislocations,  p.418.) 

To-  these  symptoms,  generally  characteristic  of 
every  sort  of  dislocation  of  the  humerus,  are  to 
be  added  such  as  are  peculiar  to  each  particular 
case.  When  the  luxation  is  downward,  the  arm 
is  a little  longer  than  in  the  natural,  state ;.  the 
natural  roundness  of  the  shoulder  is  lost,  in  con- 
sequence of  the  deltoid  muscle  being  drawn  down 
with  the  head  of  the  bone ; and  the  patient  cannot 
use  the  arm.  The  elbow  is  more  or  less  removed 
from  the  axis  of  the  body  by  the  action  of  the 
deltoid,  the  long  head  of  the  biceps  and  supra- 
spinatus  muscle  being  also  stretched,  and  tending 
to  draw  the  bone  outward.  The  pain,  which 
arises  from  this  position,  compels  the  patient  to 
lean  towards  the  dislocated  limb,  to  keep  the  fore- 
arm half  bent,  and  the  elbow  supported,  on  his 
hip,  in  such  a way  that  the  arm,  having  a resting 
place,  may  be  sheltered  from  all  painful  motion, 
especially  that  of  the  elbow  inwards.  By  this 
posture  alone,  Desault  often  recognised  the  ac- 
cident. The  head  of  the  humerus  may  be  felt  in 
the  axilla;,  but  “■  only  when  the  elbow  is  consi- 
derably removed  from  the  side.”  ( Sir  A.  Cooper 
on  Dislocations,  p.  417.)  This  last  circumstance 
is  vrorthy  of  notice,  as  the  inability  to  feel  the  head 
of  the  bone  has  led  to  mistakes. 

With  the  general  symptoms  of  dislocations  of  the 
humerus,  a luxation  inward  has  the  following:  •— 
The  elbow  is  separated  from  the  axis  of  the  body, 
and  inclined  a little  backward ; the  humeru3 
seems  to  be  directed  towards  the  middle  of  the 
clavicle ; motion  backward  is  not  very  painful, 
but  that  forward  is  infinitely  so  ; there  is  a mani- 
fest prominence  below  the  clavicle  under  the  great 
pectoral  muscle  ;.  and  the  arm  is  said  by  Desault 
to  be  a very  little  longer  than  natural,  but  by 
Sir  Astley  Cooper  to  be  somewhat  shortened . ( On 
Dislocations,  p.  435.)  The  coracoid  process  is  on 
the  outer  side  of  the  head  of  the  bone  ;.  which 
latter  part,  being  lodged  between  the  clavicle, 
second  rib,  and  the  coracoid  process,  the  limb  is 
even  less  moveable  than  in  the  dislocation  into 
the  axilla. 

With  regard  to  the  foregoing  disagreement,  be- 
tween the  statements  of  Desault  and  our  distin- 
guished countryman,  I find  that  Baron  Dupuytren 
used  to  believe,  that  the  elongation  of  the  limb 
only  occurred  in  the  dislocation  downwards  below 
the  glenoid  cavity ;.  but,  in  consequence  of  the 
researches  of  M.Malgaigne,  and  experiments  made 
by  himself,  he  was  induced  to  alter  his  opinion  on 
this  point.  M.  Malgaigne  observed,  that,  when 
the  head  of  the  humerus  occupies  the  concavity  of 
an  arch,  formed  by  the  acromion,  the  coracoid 
process,  and  the  coraeo-acromial  ligament,  it 
must  evidently  be  upon  a lower  level,  whether 
under  one  or  the  other  pillar  of  this  arch.  In  a 
shoulder  joint,  the  ligaments  of  which  had  been 
recently  dissected,  Dupuytren  dislocated  the  head 
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of  the  humerus  under  the  coracoid  process,  and 
ascertained  by  a careful  measurement,  that  the 
arm  was  lengthened  about  half  an  inch.  ( Dupuy- 
tren, Clin.  Chir.  t.  iii.  p.  93.) 

In  the  dislocation  inwards,  or  under  the  pec- 
toral muscle,  the  cushion  of  the  shoulder  is  less 
flattened,  than  in  the  dislocation  downwards ; and 
the  elbow  cannot  be  brought  forwards  without 
acute  pain  being  produced.  This  case  is  much 
less  common,  than  the  dislocation  downwards, 
and  Dupuytren  believed  it  to  be  seldom  primitive, 
but  almost  always  consecutive  to  the  dislocation 
downward.  (Clin.  Chir.  t.  iii.  p.  102.)  A dis- 
section by  Mr.  Crampton,  however,  leaves  no 
doubt  about  the  possibility  of  a dislocation  in- 
wards being  sometimes  primitive.  (See  Dubl. 
Journ.  of  Med.  Science,  vol.  iii.  p.  47.)  ;.  a fact, 
which  even  Dupuytren’s  own  description  of  the 
manner  in  which  the  accident  is  usually  caused, 
would  render  sufficiently  certain.  If  this  dis- 
location commonly  occur  from  a fall  on  the 
elbow,  while  separated  from  the  side  and  inclined 
backwards  (Dupuytren,  t.  iii.  p.  101.),.  does  not 
this  imply  that,  under  these  circumstances,  the 
head  of  the  bone  is  propelled  inwards,  or  for- 
wards, so  as  to  lacerate  the  capsule  in  that  di- 
rection ?; 

Were  a dislocation  outward  to  present  itself, 
it  would  be  particularly  characterised  by  a hard 
tumour  under  the  spine  of  the  scapula and  by 
the  somewhat  increased  length  of  the  arm.  The 
motions  of  the  arm  would  be  impaired,  but  not  in 
so  great  a degree  as  in  the  foregoing  cases.  In  one 
example,  related  by  Mr.  Toulmin,  of  Hackney, 
the  arm  could  be  moved  considerably  either  up- 
wards, or  downwards but,  motion  forwards,  or 
backwards,  was  very  limited.  And  from  the  ob- 
servations of  Mr.  Coley,  of  Bridgenorth,  it  would 
seem*  that  this  dislocation  may  be  attended  with 
the  peculiarity  of  the  arm  lying  close  to  the  side, 
(Sir  A.  Cooper  on  Dislocations , p.  441 — 443.) 

In  the  cases,  brought  to  the  Middlesex  Hos- 
pital, the  arm  hung  by  the  side,  without  being 
directed  forwards  or  outwards..  ( See  Land.  Med. 
Gaz.  1332, 1833,  p.  478,  and.  1833,1834,  p.  142.) 
The.  same  fact  was  noticed  in  the  case  reduced  by 
Mr.  Morton  in  the  North,  London  Hospital.  The 
shoulder  is  merely  flattened  in  front.  (Dupuytren, 
Clin.  Ckir.  t.  iii.  p.  102.) 

The  principle  was  formerly  inculcated,  that  all 
dislocations  of  orbicular  joints,  were  complete; 
but.  Sir  Astley  Cooper  and  Baron  Dupuytren 
have  proved,  that  dislocations  of  the  shoulder  may 
be  incomplete;  and  the  latter  makes  a similar 
statement  also  with  regard  to  dislocation  of  the 
hip.  (Clin.  Chw.  t.  iii.  p.  104.)  The  case,  ad- 
duced in  proof  of  this  last  observation,  seems  to 
have  been  the  effect  of  disease.  But,  without  dis- 
ease the  head  of  the  humerus  may  burst  through  the 
anterior  part  of  the  capsule,  and  without  entirely 
quitting  the  articular  cavity,  lie  upon  the  outer 
side  of  the  coracoid  process.  A vacancy  is  chiefly 
perceived  at  the  posterior  part  of  the  glenoid 
cavity. 

The  distinguishing  circumstances,  between  a 
dislocation  and  a fracture  of  the  upper  part  of  the 
humerus,  should  be  well  understood;  for,  were 
the  surgeon  to  mistake  a dislocation  for  a fracture, 
and  neglect  to  reduce  the  bone,  he  would  render 
himself  liable  to  very  heavy  damages,  and  the 
loss  of  his  professional  prospects.  Let  it  be  re- 
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membered,  therefore,  that.,  in  the  dislocation  down- 
wards, 1.  The  arm  is  considerably  lengthened; 
whereas,  in  a fracture  .of  a living  bone,  if  there  is 
no  displacement,  the  limb  is  of  its  natural  length ; 
but,  when  there  is  displacement,  as  one  end  of 
the  fracture  rides  over  the  other,  the  limb  must 
be  shortened.  Thus,  in  one  instance  of  such 
dislocation  under  Dupuytren,  a measurement  of 
the  distance  between  the  point  of  the  acromion 
and  the  olecranon,  and  one  of  the  condyles  of  the 
humerus,  showed  that  it  was  one  French  half  inch 
greater  in  the  injured  limb  than  in  the  other.  In 
an  experiment  upon  a recently  dissected  shoulder- 
joint,  the  elongation  was  found  to  exceed  an  inch 
and  a half.  (C/m.  Chir.  t.  iii.  p.  94.)  The  reason 
of  this  difference  seems  to  me  to  have  depended 
upon  the  first  measurement  being  made  in  a case 
which  had  existed  some  time  ; and,  I believe,  that 
in  a recent  dislocation  downwards,  the  elongation 
must  be  greater  than  the  half  inch  noticed  by  Du- 
puytren in  the  particular  instance  referred  to.  This 
point  alone,  being  ascertained,  may  satisfy  every 
practitioner,  as  it  always  did  Dupuytren,  that  the 
case  is  certainly  not  a fracture.  2,  Another  dis- 
tinction, necessarily  resulting  from  the  foregoing, 
and  pointed  out  by  M.  Malgaigne,  consists  in  the 
increased  breadth  or  depth  of  the  portion  of  the 
great  pectoral  muscle,  constituting  the  front  bound- 
ary of  the  armpit.  Thus,  if  the  distance  between 
the  lower  edge  of  the  clavicle  and  lower  and  front 
margin  of  the  armpit  be  measured,  it  will  be  found 
to  be  at  least  half  an  inch  greater,  than  on  the  op- 
posite side  of  the  body.  3.  The  head  of  the  humerus 
must  necessarily  form  a prominence  below  the 
clavicle,  or,  as  Sir  A.  Cooper  has  stated,  in  the 
axilla,  if  the  arm  be  raised.  4.  The  deltoid  readily 
yields,  and  is  pressed  inwards,  when  the  fingers 
are  applied  to  it  under  the  acromion.  These  four 
symptoms,  which  never  attend  a fracture,  were 
demonstrated  in  one  patient  under  Dupuytren, 
in  a theatre  crowded  with  students.  (See  Dupuy- 
tren, Clin.  Chir.  t.  iii.  p.  84.) 

Many  authors  speak  of  an  oedematous  swelling 
of  the  upper  extremity,  as  a frequent  consequence 
of  a dislocation  inward.  In  the  time  of  Desault 
and  Bichat,  this  Occurrence  was  not  often  noticed  at 
the  Hotel-Dieu,  except  in  very  old  luxations  ; and 
when  it  was,  beneficial  effects  were  obtained,  in 
certain  instances,  by  applying,  for  a few  days,  a 
moderately  tight  bandage  from  the  fingers  up  to 
the  axilla. 

One  consequence,  mentioned  by  Avicenna,  is  a 
palsy  of  the  upper  extremity,  arising  from  the 
pressure,  made  by  the  head  of  the  bone,  when  dis- 
located inward,  upon  the  axillary  plexus  of  nerves. 
Indeed,  when  the  nerves  have  been  long  com- 
pressed, this  affection  is  very  difficult  of  cure.  In 
this  case,  Desault  used  to  apply  the  moxa  above 
the  clavicle.  The  success,  which  was  experienced 
by  some  patients,  did  not  invariably  follow  in  others. 
But,  when  the  head  of  the  humerus  has  only  made 
a momentary  pressure  on  the  nerves,  the  paralysis 
often  goes  off  of  itself,  and  its  dispersion  may  always 
be  powerfully  promoted  by  the  use  of  liniments 
containing  ammonia. 

Or  the  Reduction. 

We  may  refer  to  two  general  classes,  the  infi- 
nitely various  means  for  the  reduction  of  a dis- 
located humerus.  The  first  are  designed  to  push 
back,  by  some  kind  of  mechanical  force,  the  head 


of  the  bone,  into  the  cavity  from  which  it  is  dis- 
placed, either  with  or  without  making  previous 
extension.  The  others  are  merely  intended  to 
disengage  the  head  of  the  bone  from  the  place 
which  it  accidentally  occupies,  leaving  it  to  be  put 
into  its  natural  situation  by  the  action  of  the  mus- 
cles. The  first  all  act  nearly  in  the  following- 
manner  : —Something,  placed  under  the  axilla, 
serves  as  a fulcrum,  on  which  the  arm  is  moved 
as  a lever,  the  resistance  being  produced  by  the 
dislocated  head  of  the  humerus,  while  the  power 
is  applied  either  to  the  lower  part  of  this  bone,  or 
the  wrist.  The  condyles  of  the  humerus  being 
pushed  downward  and  inward,  the  head  of  the 
bone  is  necessarily  moved  in  the  opposite  direction, 
towards  the  glenoid  cavity,  into  which  it  slips  with 
more  or  less  facility.  Thus  operated  the  machine, 
so  celebrated,  among  the  ancients  and  moderns, 
under  the  name  of  the  ambi  of  Hippocrates  ; whe- 
ther used  exactly  in  the  form  described  by  him, 
or  with  the  modifications  devised  by  Paul  of 
FEgina,  Ambrose  Pare,  Duverney,  Freke,  &c. 

Extension  removes  the  bone  from  its  unnatural 
situation,  and  has  been  executed  in  different  ways. 
Sometimes,  the  weight  of  the  body  on  one  side, 
and  the  dragging  of  the  end  of  the  dislocated  bone 
on  the  other,  tend  to  produce  this  effect.  Such 
was  the  action  of  the  ladder,  door,  &c.  described 
in  Hippocrates’s  Treatise  on  Fractures,  and  re- 
peated in  modern  works.  Sometimes,  the  trunk 
is  fixed  in.  an  unchangeable  manner,  while  the 
arm  is  extended,  as  is  practised  in  employing  the 
machine  of  Oribasius,  one  of  the  methods  formerly 
adopted  in  public  places,  where  wrestlers  com- 
bated. Sometimes,  no  extension  is  sensibly  exe- 
cuted ; and  while  the  end  of  the  humerus  is  pushed 
outward  by  a body  placed  under  the  axilla,  the 
surgeon  pushes  it  upward  into  the  glenoid  cavity. 

The  following  are  the  objections  common  to  all 
these  contrivances: — However  well  covered  the 
body  placed  under  the  axilla  may  be,  to  serve  as 
a fulcrum,  there  is  always  a more  or  less  incon- 
venient chafing,  frequently  dreadful  stretching  and 
laceration  of  parts,  in  consequence  of  its  applica- 
tion, when  the  trunk  is  suspended  upon  it,  as  in 
the  instance  of  the  door,  &c.  In  this  way,  Petit 
saw  a fracture  of  the  neck  of  the  humerus  pro- 
duced, and  even  a laceration  and  aneurism  of  the 
axillary  artery. 

When  the  luxation  is  consecutive,  how  can 
mechanical  means  bring  back  the  head  of  the 
bone,  through  the  track  it  has  taken  ? For  in- 
stance, if  a dislocation  inward  has  succeeded  one 
downward,  the  head  of  the  bone  must  be  brought 
down,  before  it  can  be  replaced. 

If  these  means  were  ever  safely  employed,  it 
was  when  a primitive  luxation  downward  was 
quite  recent,  and  the  head  of  the  bone  very  near 
the  glenoid  cavity. 

Desault  often  employed  the  following  method  : 
— While  the  patient  was  seated  upon  a chair  of 
moderate  height,  he  took  hold  of  the  hand  on  the 
affected  side,  placed  it  between  his  knees,  which 
he  moved  downward  and  backward,  in  order  to 
make  the  extension  and  disengage  the  head  of  the 
bone,  while  an  assistant  held  back  the  trunk  to 
effect  the  counter-extension.  This  was  sometimes 
executed  by  the  weight  of  the  body,  and  effort  of 
the  patient.  At  the  same  time,  the  surgeon’s 
hands  were  applied  to  the  arm,  in  such  a way, 
that  the  four  fingers  of  each  were  put  in  the  hollow 
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of  the  axilla,  and  the  thumbs  on  the  outer  part 
of  the  arm,  which  being  pushed  upward,  and  a 
little  outward,  the  head  of  the  humerus  usually 
returned  with  ease  into  its  natural  cavity. 

Petit  describes  this  plan,  but  combined  with  the 
use  of  a napkin,  passed  under  the  patient’s  axilla, 
and  over  the  surgeon’s  neck,  who  raises  the  dis- 
located end  of  the  bone,  by  extending  his  head. 

When  the  luxation  downward  was  very  recent, 
Desault  occasionally  reduced  it,  by  a still  more 
simple  process ; namely,  by  placing  his  left  hand 
under  the  axilla,  to  serve  as  a fulcrum,  while  with 
the  right,  applied  to  the  lower  and  outer  part  of 
the  arm,  he  depressed  the  humerus  towards  the 
trunk,  and  at  the  same  time  raised  the  upper  part 
of  the  bone.  The  head  of  the  humerus,  directed 
upward  and  outward  by  this  double  motion,  re- 
turned into  the  glenoid  cavity  without  the  least 
resistance. 

The  facility,  with  which  the  humerus  may  often 
be  reduced,  when  the  patient  is  faint,  or  intoxicated, 
or  taken  by  surprise,  is  well  known  to  every  sur- 
geon of  experience.  In  one  case,  Mr.  Hey  desired 
the  assistants  to  keep  the  arm  elevated  at  a right 
angle  with  the  body,  preparatory  to  the  com- 
mencement of  the  extension.  In  doing  this,  they 
kept  the  arm  a little  upon  the  stretch,  and,  while 
the  arm  was  in  this  state,  he  placed  his  fingers 
below  the  head  of  the  bone,  that  he  might  be 
ready  to  co-operate  with  them  ; and  pressing  his 
fingers  upwards  into  the  axilla,  that  he  might  feel 
the  head  of  the  bone  distinctly,  the  reduction  was 
unexpectedly  accomplished  by  this  gentle  effort. 
(See  Hey’s  Surgery,  p.295.  eel.  2.)  A similar 
case  follows  at  p.  296.  He  once  saw  a luxated 
shoulder  reduced  by  the  mere  efforts  of  the  patient, 
an  elderly  man,  who,  after  placing  his  hand  upon 
the  back  of  a low  chair,  and  moving  his  body 
in  different  directions,  suddenly  cried  out  as  if 
hurt  more  than  usual.  He  then  sat  down,  and 
said  that  he  was  easy,  and  could  move  his  arm 
better;  in  fact,  the  os  humeri  had  returned  into 
the  glenoid  cavity. 

Reduction,  by  means  of  the  surgeon’s  heel  in 
the  patient’s  axilla,  is  commended  by  Sir  Astley 
Cooper  as  the  best  in  three-fourths  of  recent  dis- 
locations. The  patient  (he  observes)  should  be 
placed  in  the  recumbent  posture,  upon  a table,  or 
a sofa,  and  near  its  edge.  “ The  surgeon  then 
binds  a wetted  roller  round  the  arm,  immediately 
above  the  elbow,  upon  which  he  ties  a handker- 
chief. Then,  with  one  foot  resting  on  the  floor, 
he  separates  the  patient’s  elbow  from  his  side,  and 
places  the  heel  of  his  other  foot  in  the  axilla.” 
The  arm  is  then  steadily  drawn  with  the  handker- 
chief for  three  or  four  minutes,  at  the  end  of 
which,  the  bone  in  common  cases  is  easily  re- 
placed. If  more  force  be  required,  a long  towel 
can  be  used,  with  which  several  persons  may  pull. 
Sir  Astley  Cooper  generally  bends  the  fore-arm 
nearly  to  a right  angle  with  the  os  humeri,  be- 
cause this  position  relaxes  the  biceps,  and  lessens 
its  resistance : in  many  cases,  however,  he  makes 
the  extension  at  the  wrist;  a plan,  in  which  he 
finds  more  force  requisite,  but  the  bandage  is  less 
apt  to  slip. 

Another  simple  mode  of  reduction,  which  Sir 
Astley  Cooper  considers  proper  for  recent  dis- 
locations, delicate  females,  and  very  old,  relaxed, 
emaciated  persons,  is  that  by  means  of  the  sur- 
geon’s knee,  as  a fulcrum,  in  the  patient’s' axilla, 
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The  patient  is  placed  on  a low  chair,  on  the  side 
of  which  the  surgeon  rests  his  foot,  while  he  takes 
hold  of  the  os  humeri  just  above  the  condyles, 
and  applies  his  other  hand  to  the  acromion.  The. 
arm  is  then  drawn  down  over  the  knee,  and  the 
head  of  the  bone  returns  into  its  place.  (On 
Dislocations,  p.  432.) 

In  some  cases,  the  preceding  methods  are  in- 
adequate, and  greater  extension  must  be  made. 
The  following  was  the  practice  of  Desault : — 

The  patient  is  laid  upon  a table  covered  with  a 
mattress ; a thick  linen  compress  is  applied  to  the 
axilla,  on  the  side  affected,  and  upon  this  compress 
the  middle  of  the  first  extending  bandage  is  placed, 
the  two  heads  of  which  ascend  obliquely  before 
and  behind  the  chest,  meet  each  other  at  the  top  of 
the  sound  shoulder,  and  are  held  there  by  an 
assistant,  so  as  to  fix  the  trunk,  and  make  the 
counter-extension.  The  action  of  this  bandage 
does  not  affect  the  margin  of  the  pectoralis  major 
and  latissimus  dorsi,  in  consequence  of  the  pad 
projecting  over  them.  If  this  were  not  attended 
to,  these  muscles  being  drawn  upward,  would  pull 
the  humerus  in  this  direction,  and  thus  destroy  the 
effect  of  the  extension,  which  is  to  be  made  in  the 
following  manner  : ■ — 

Two  assistants  take  hold  of  the  forearm,  above 
the  wrist;  or  else  the  towel,  doubled  several  times, 
is  to  be  applied  to  this  part.  The  two  ends  are 
to  be  twisted  together,  and  held  by  one  or  two 
assistants,  who  are  to  begin  pulling  in  the  same 
direction  in  which  the  humerus  is  thrown.  After 
this  first  proceeding,  which  is  designed  to  dis- 
engage the  head  of  the  bone  from  its  accidental 
situation,  another  motion  is  to  be  employed  which 
differs  according  to  the  kind  of  luxation.  If  this 
should  be  downward,  the  arm  is  to  be  gradually 
brought  near  the  trunk,  at  the  same  time  that  it  is 
gently  pushed  upward.  Thus,  the  head  of  the 
bone  being  separated  from  the  trunk,  and  brought 
near  the  glenoid  cavity,  usually  glides  into  this 
situation  with  very  little  resistance. 

When  the  luxation  is  inward,  after  the  extension 
has  been  made  in  the  direction  of  the  humerus,  the 
end  of  this  bone  should  be  inclined  upward  and 
forward,  in  order  that  its  head  may  be  guided 
backward  ; and  vice  versa,  when  the  luxation  is 
outward. 

When  the  head  of  the  bone  has  been  disengaged 
by  the  first  extension,  the  motion,  imparted  to  it  by 
the  rest  of  the  extension,  should  in  general  be  ex- 
actly contrary  to  the  course  which  the  head  of  the 
bone  has  taken,  after  quitting  the  glenoid  cavity. 
When  there  is  difficulty  experienced  in  replacing 
the  head  of  the  bone,  we  should,  after  making  the 
extension,  move  the  bone  about  in  various  man- 
ners, according  to  the  different  direction  of  the 
dislocation,  and  the  principle  just  noticed.  This 
plan  often  accomplishes  what  extension  alone  can- 
not ; and  the  head  of  the  bone,  brought  by  such 
movements  towards  its  cavity,  returns  into  it, 
during  their  execution. 

When  the  dislocation  is  consecutive,  the  first 
extension,  made  in  the  direction  of  the  displaced 
bone,  brings  back  its  head  to  the  situation  where  it 
was  primitively  lodged,  and  the  case  is  then  ma- 
naged just  as  if  it  were  a primitive  dislocation. 
(Desault.) 

When  the  muscles  are  very  powerful,  or  the 
displacement  has  continued  several  days,  Sir  Astley 
Cooper,  instead  of  the  treatment  by  the  heel  in 
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the  axilla,  recommends  the  patient  to  he  put  upon 
a chair,  and  the  scapula  to  be  fixed  by  means  of  a 
bandage,  which  allows  the  arm  to  pass  through  it, 
and  is  buckled  on  the  top  of  the  acromion  so  that 
it  cannot  slip  downward.  A wetted  roller  is  next 
applied  round  the  arm,  just  above  the  elbow,  and 
over  the  roller  a strong  worsted  tape,  fixed  with 
what  the  sailors  term  the  clove-hitch  knot.  The 
arm  should  now  be  raised  to  a right  angle  with 
the  body;  and,  if  much  difficulty  be  experienced, 
even  above  the  horizontal  line,  in  order  to  relax  more 
completely  the  deltoid  and  supra sp hiatus  muscles 
Two  persons  are  then  to  pull  the  worsted  tape, 
and  two  the  scapula  bandage,  in  opposite  directions, 
with  a steady,  equal,  and  combined  force.  After 
the  extension  has  been  kept  up  a few  minutes,  the 
surgeon  is  to  place  the  knee  in  the  axilla,  with  his 
foot  resting  upon  the  patient’s  chair  ; he  now  raises 
his  knee,  while  he  pushes  the  acromion  down- 
wards and  inwards,  and  the  head  of  the  bone 
usually  slips  into  the  glenoid  cavity.  Sometimes, 
Sir  Astley  Cooper  has  seen  a gentle  rotatory  mo- 
tion of  the  limb,  made  during  the  extension,  bring 
about  the  reduction. 

In  old  cases,  and  others  attended  with  great 
difficulty  from  the  powerful  contraction  of  the 
muscles,  Sir  Astley  prefers  making  the  extension 
with  pulleys,  because  with  them,  when  the  resist- 
ance is  likely  to  be  long,  jerks  and  unequal  force 
are  more  likely  to  be  avoided  than  in  the  preceding 
method  of  reduction  ; and  the  assistants  less  apt 
to  be  fatigued.  The  patient  sits  between  two 
staples,  which  are  screwed  into  the  sides  of  the 
room  ; the  bandages  are  then  applied  precisely  in 
the  same  way  as  when  the  extension  is  made 
without  pulleys ; and  the  force  is  applied  in  the 
same  direction.  The  surgeon  is  to  pull  the  cord 
of  the  pulley  gently  and  steadily  until  pain  is 
complained  of,  when  he  is  to  maintain  the  exten- 
sion already  made,  but  not  increase  it.  During 
this  stop,  he  should  converse  with  the  patient,  and 
direct  his  mind  to  other  subjects.  In  two  or 
three  minutes,  more  force  should  be  applied  and 
very  gently  increased,  until  pain  be  again  com- 
plained of,  when  another  stop  should  be  made. 
The  surgeon  should  proceed  in  this  way  for  a 
quarter  of  an  hour,  at  intervals  slightly  rotating 
the  limb.  When  the  extension  seems  great  enough, 
an  assistant  should  hold  the  cord  of  the  pulley, 
and  keep  up  the  degree  of  extension,  while  the 
surgeon  puts  his  knee  into  the  axilla,  and  resting  his 
foot  upon  the  chair,  gently  raises  and  pushes  back 
the  head  of  the  bone  towards  the  glenoid  cavity, 
into  which  it  generally  returns  without  the  snap 
usually  heard  when  the  reduction  is  effected  by 
other  means.  Sir  Astley  Cooper  precedes  the  use 
of  the  pulleys  with  venesection,  the  warm  bath, 
and  a grain  of  tartarised  antimony  every  ten  mi- 
nutes, until  faintness  is  produced,  as  already  noticed 
in  our  general  remarks.  ( On  Dislocations,  p.942.) 

When  considerable  extension  is  required,  Mr. 
Crampton  prefers  the  power  of  a lever  to  that  of  a 
pulley.  The  lever,  he  observes,  is  always  at  hand, 
“ as  there  are  few  places,  in  which  a pole,  or  a 
ladder,  cannot  be  readily  procured  ; but,  its  supe- 
riority over  the  pulley  consists  in  the  facility  with 
which  the  direction  of  the  extending  force  can  be 
varied,  while  the  force  is  still  maintained,  and  the 
suddenness  with  which  the  force  can  be  withdrawn 
as  soon  as  it  has  produced  its  effect.”  (See  Dubl. 
Journ.  oj  Med.  Science , vol.  iii.  p.  183.)  Mr. 


Crampton’s  mode  of  employing  the  ladder  is  en- 
tirely different  from  that  of  the  ancients.  It  is  em- 
ployed merely  as  a lever  ; with  one  end,  fixed  on 
the  ground  by  a person’s  foot ; while  the  surgeon 
takes  hold  of  the  other  end,  its  direction  is  obliquely 
upwards  from  the  ground  ; the  patient  stands  with 
his  legs  introduced  between  the  transverse  pieces 
of  it ; a bandage  connects  the  wrist  to  the  point  of 
the  ladder,  in  the  proper  direction  of  the  extension  ; 
and  counter-extension  is  made  with  a folded  sheet, 
or  table-cloth. 

When  the  head  of  the  humerus  is  dislocated 
forwards,  or  under  the  middle  of  the  clavicle,  Sir 
Astley  Cooper  recommends  the  biceps  to  be  re- 
laxed, and  the  extension  to  be  made  obliquely 
downwards  and  a little  backwards.  In  most  in- 
stances of  this  kind,  he  says,  the  plan  of  reduction, 
by  means  of  the  heel  in  the  axilla,  will  also  succeed, 
care  being  taken  to  apply  the  foot  rather  more 
forward  than  in  a dislocation  into  the  axilla,  so 
that  it  may  press  on  the  head  of  the  bone.  How- 
ever, when  the  dislocation  has  continued  several 
days,  he  considers  gradual  extension  with  pulleys 
necessary.  As  soon  as  the  head  of  the  bone  has 
been  drawn  below  the  level  of  the  coracoid  process, 
it  is  to  be  pressed  backwards  with  the  surgeon’s 
heel  or  knee,  and  the  elbow  at  the  same  moment 
pulled  forwards.  (Op.  cit.  p.  439.) 

When  the  head  of  the  bone  had  deserted  the 
axilla,  and  slipped  under  the  pectoral  muscle, 
Mr.  Hey  found,  that  it  could  be  more  readily 
brought  back  into  the  axilla  by  making  the  ex- 
tension in  the  direction  opposite  to  that  in  which 
it  has  passed  from  the  axilla  : “ This  effect  is 
often  greatly  promoted  by  making  the  extension 
with  the  arm  elevated,  as  Mr.  White  has  advised.” 
(See  Hep’s  Surgery,  p.  298.  ed.  2.) 

The  dislocation  on  the  dorsum  of  the  scapala 
appears,  from  some  cases  in  Sir  Astley  Cooper’s 
work,  to  be  reducible  by  nearly  the  same  mode  of 
extension  as  that  employed  for  the  reduction  of 
the  dislocation  in  the  axilla.  Mr.  Coley,  of 
Bridgenorth,  who  met  with  two  cases  of  luxation 
backwards,  advises  the  reduction  to  be  effected  by 
elevating  the  arm,  and  rotating  it  outwards,  so  as 
to  roll  the  head  of  the  humerus  towards  the  axilla, 
when  it  is  to  be  kept  in  this  position  while  the  arm 
is  brought  down  into  a horizontal  direction  : on  the 
extending  force  being  now  applied,  the  bone  is 
easily  reduced.  (Op.  cit.  p.  444.)  In  one  case  in 
the  Middlesex  Hospital,  “ The  patient  was  seated 
on  the  ground,  with  the  sound  side  close  to  a wall, 
in  which  was  a staple  on  a level  with  the  shoulder, 
to  which  the  apparatus  for  fixing  the  trunk  and 
scapula  was  attached.  Extension  was  made  by 
two  men  by  means  of  a cloth  attached  to  the  hu- 
merus, the  direction  of  which  was  forwards,  out- 
wards, and  a little  upwards,  the  surgeon  standing 
behind  the  patient,  and  retaining  the  scapula  from 
yielding  forwards.  After  hanging  on  for  some 
time,  and  then  by  a more  forcible  extension,  the 
head  of  the  bone  slipped  into  its  socket  with  a 
snap.  An  effort  at  the  reduction  by  one  man  on 
the  towel  had  previously  failed.”  (See  Loud.  Med. 
Gaz.  1832,  1833.  p.  479.)  The  case  in  the  North 
London  Hospital  was  reduced  by  Mr.  Morton  with 
the  utmost  facility. 

In  the  partial  dislocation  forwards,  or  that  where 
the  head  of  the  bone  lies  at  the  scapular  side  of  the 
coracoid  process,  the  mode  of  reduction  is  the 
same  as  that  employed  in  the  complete  dislocation 
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forwards  ; but  it  is  necessary  to  draw  the  shoulders 
backwards ; and  as  soon  as  the  reduction  is  ac- 
complished, the  bone  is  to  be  kept  from  slipping 
forwards  again  by  maintaining  the  shoulders  in 
that  position  with  a bandage.  ( Sir  Astley  Cooper, 
Op.  cit.  p.  449.)  The  elbow  and  fore-arm  should 
also  be  supported,  as  much  forward  as  possible, 
in  a sling. 

In  Dublin,  the  extending  power  is  applied  to 
the  wrist,  as  in  France  and  Germany.  (P/i.  Cramp- 
ion,  Dubl.  Journ.  vol.  iii.  p,  182.)  This  gentle- 
man also  expresses  a doubt  about  the  possibility  or 
advantage  of  fixing  the  scapula. 

In  Sir  Astley  Cooper’s  valuable  work  is  re- 
corded a case  of  compound  dislocation  of  the 
shoulder,  which  was  under  the  care  of  Messrs. 
Saumarez  and  Dixon,  of  Newington,  and  was 
cured  by  anchylosis.  (P.  450.)  Such  an  accident 
must  be  treated  on  the  same  principles  as  other 
severe  compound  dislocations. 

For  the  purpose  of  preventing  the  head  of  the 
bone  from  slipping  out  of  its  place  again,  the  arm 
should  be  kept  for  some  days  quiet,  the  elbow 
bandaged  close  to  the  side,  and  supported  in  a 
sling.  Sir  Astley  Cooper  recommends  a cushion 
to  be  put  into  the  axilla  and  a stellate  bandage  and 
sling  to  be  applied.  (0«  Dislocations,  p.  432.) 
After  the  reduction  of  a dislocation,  which  has 
happened  downward,  the  facility  of  a fresh  dis- 
placement is  said  to  depend  very  much  upon  the 
extent,  to  which  the  tendon  of  the  subscapularis 
muscle  has  been  lacerated.  ( Sir  A.  Cooper’s  Sur- 
gical Essays,  part  i,  p.  7.) 

Pott  and  Sir  Astley  Cooper  are  of  opinion,  that 
the  narrowness  of  the  opening  in  the  capsular 
ligament  can  never  create  any  impediment  to  the 
reduction.  But  Desault  and  Hey  ( Pract . Obs. 
p.  301.  ed.  2.),  entertained  the  opposite  opinion, 
and  hence  the  former  was  an  advocate  for  moving 
the  head  of  the  bone  about  very  freely,  with 
the  view  of  lacerating  the  capsule  more  exten- 
sively. Messrs.  Logan  and  Hey,  of  Leeds,  some- 
times succeeded  with  slight  extension,  and  gentle 
motion  of  the  bone  in  various  directions.  This 
practice  answered  in  several  cases,  where  the  head 
of  the  humerus  had  passed  far  under  the  pectoral 
muscle.  (See  Hay’s  Surgery , p.  311.  ed.  2.) 

Mr.  C.  White,  of  Manchester,  also  believed, 
that  the  reduction  was  sometimes  prevented  by 
the  head  of  the  bone  not  being  able  to  get  through 
the  laceration  in  the  capsule  again.  He  succeeded 
in  reducing  some  cases,  which  he  supposed  to  be 
of  this  nature,  in  the  following  manner  Having 
screwed  an  iron  ring  into  a beam  at  the  top  of  the 
patient’s  room,  he  fixed  one  end  of  the  pulleys  to 
it,  and  fastened  the  other  to  the  dislocated  arm  by 
ligatures  attached  to  the  wrist,  placing  the  arm  in 
an  erect  position.  In  this  way,  he  drew  up  the 
patient,  till  his  whole  body  was  suspended  ; but, 
that  too  much  force  might  not  be  sustained  by  the 
wrist,  Mr.  White  at  the  same  time  directed  two 
other  persons  to  support  the  arm  above  the  elbow. 
He  now  used  to  try  with  his  hands  to  conduct  the 
arm  into  its  place,  if  the  reduction  had  not  already 
happened,  as  was  sometimes  the  case.  Occasion- 
ally a snap  might  be  heard,  as  soon  as  the  patient 
was  drawn  up  ; but  the  reduction  could  not  be 
completed,  till  he  was  let  down  again,  and  a trial 
made  with  the  heel  in  the  armpit.  When  no  iron 
ring  was  at  hand,  Mr.  White  used  to  have  the 
patient  raised  from  the  ground  by  three  or  four 
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men,  who  stood  upon  a table.  ( Cases  in  Surgery, 
p.  95.) 

There  can  be  little  doubt,  that  the  success  of 
Mr.  C.  White’s  plan  was  not  owing  to  its  action 
on  the  opening  in  the  capsule,  but  depended  upon 
another  principle,  first  explained  by  Sir  Astley 
Cooper,  and  mentioned  in  the  foregoing  column  in 
italics,  that  it  may  receive  due  attention.  Mr. 
Crampton  takes  a similar  view  :■ — If  it  be  true 
(says  he)  that,  in  some  cases,  the  supraspinatus 
muscle,  retaining  its  connection  with  the  greater 
tubercle,  is  the  cause  of  the  resistance  to  the  ex- 
tending power,  ( Sir  A.  Cooper  on  Dislocations, 
p.  377.)  it  is  obvious,  that  this  resistance  can  be 
best  overcome  by  raising  the  arm,  and  thus  relax- 
ing the  opposing  muscle.  The  process,  which  not 
unfrequently  attends  the  method  of  reduction,  first 
recommended  by  Mr,  White,  of  Manchester,  by 
drawing  the  arm  directly  upwards,  in  a line  parallel 
to  the  axis  of  the  trunk,  is  no  doubt  to  be  attributed 
to  the  relaxation  which  it  effects  of  the  supraspinatus 
and  deltoid  muscle , It  is  probable,  also,  that,  in 
this  position  of  the  humerus,  the  head  of  the  bone 
is  in  some  measure  unlocked  from  the  neck  of  the 
scapula,  against  which  it  is,  when  dislocated  down- 
wards, strongly  compressed  by  the  contraction  of 
the  muscles.”  ( Crampton  in  Dublin  Journ.  of  Med. 
Science,  vol.  iii.,  p.  181.)  Mr.  Hey,  also,  some- 
times adopted  White’s  method  for  old  dislocations, 
especially  those  under  the  pectoral  muscle.  The 
usefulness  of  raising  the  arm  to  lessen  the  pressure 
of  the  edge  of  the  glenoid  cavity  against  the  neck 
of  the  humerus  is  likewise  particularly  pointed  out 
by  him.  (Tract.  Obs , on  Surgery,  p.  299.,  ed.  2.) 
According  to  Mr.  Crampton,  the  practice  was 
at  one  time  common  in  Steevens’s  Hospital,  as 
the  large  ring  in  the  cross  beam  of  the  anti-room 
testifies.  In  relation  to  the  merit  of  the  first  intro- 
duction of  this  plan,  Mr.  Crampton  justly  assigns 
it  to  Mr.  Charles  White:  — “ The  British  surgeon 
(he  observes)  will  be  a little  surprised  to  find  this 
method  introduced  as  a new  and  important  mode 
of  reduction  in  the  Hotel-Dieu.  M.  Malgaigne, 
the  gentleman,  who  introduced  the  practice  to  the 
notice  of  Dupuytren,  stated,  that  the  anatomy  and 
pathology  of  this  kind  of  dislocation  had  led  him 
to  adopt  the  method,  before  he  was  acquainted 
with  the  method  of  Mothe  (W’hite?).  The  method 
of  Mothe,  as  stated  by  M.  Malgaigne,  ‘ consists  in 
making  extension,  the  arm  being  lifted  up  forcibly, 
and  consequently  shortened,  instead  of  extending 
the  limb  in  a depressed,  or  elongated  position.’ 
( Crampton , in  Dublin  Journ.  of  Med.  Science, 
vol.  iii.  p.  182.)  M.  Mothe’s  memoir  was  pre- 
sented to  the  Academy  of  Surgery  in  1785.  Mr. 
White’s  paper  was  printed  in  1764.  It  is  but 
justice  to  M.  Malgaigne  to  mention,  that,  Mr. 
Crampton  has  here  supposed,  that  Mr.  White’s 
first  suggestion  of  the  practice,  has  not  been  ad- 
mitted by  M.  Malgaigne.  On  the  contrary,  he 
states,  that  the  anatomy  and  pathology  of  the 
shoulder-joint  led  him  to  adopt  the  practice,  before 
he  had  become  acquainted  with  White’s  observ- 
ations, who  had  formerly  resorted  to  it,  though 
only  in  old  dislocations.  (See  Gaz.  Med.  de  Paris, 
Sept.  1832.)  He  only  proposed  it  also  as  “ une 
Methode  inusitee  en  France.”  (See  Dupuytren 
Clin  Chir.  t.  iii.,  p.  86.)  I am  glad  to  have  had 
this  opportunity  of  doing  justice  to  M.  Malgaigne, 
whose  observations  on  many  parts  of  surgery  reflect 
the  highest  honour  upon  him : and  even  on  this 
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subject,  he  comes  off  with  reputation ; for,  though 
it  was  Mr.  Charles  White,  that  first  adopted  the 
practice,  it  was  Sir  Astley  Cooper,  and  M.  Mal- 
gaigne,  who  first  gave  a scientific  description  of  the 
principles,  on  which  its  efficiency  depends. 

An  important  fact,  noticed  by  M.  Malgaigne, 
and  exemplified  at  the  Hdtel-Dieu,  is,  that  after 
an  old  dislocation  of  the  shoulder  has  been  reduced, 
the  arm  may  still  remain  longer  than  the  other, 
and  the  head  of  the  humerus  rather  more  below 
the  acromion.  (See  Dupuytren,  Clin.  Chir.  t.  iii. 
p.  90.)  The  circumstance  is  ascribed  to  the  di- 
minution of  the  depth  and  capacity  of  the  glenoid 
cavity,  and  other  pathological  changes.  But, 
whether  such  lengthening  of  the  limb  is  observ- 
able after  the  reduction  of  every  dislocation  of 
the  shoulder  of  some  standing,  M.  Malgaigne 
admits  to  be  a question,  that  has  not  yet  been 
settled. 

When  the  resistance  of  the  muscles  is  very  great, 
the  means  to  be  adopted  are  such  as  weaken  the 
patient ; bleeding,  the  warm  bath,  nauseating  doses 
of  tartarised  antimony,  opium,  &c.  Should  the 
patient  happen  to  be  intoxicated  at  the  time  of  his 
being  first  seen  by  the  surgeon,  the  opportunity 
would  be  very  favourable  to  reduction,  as  the 
muscles  would  then  be  capable  of  less  resistance. 
Extension  unremittingly,  but  not  violently,  con- 
tinued for  a length  of  time,  will  ultimately  fatigue 
the  resisting  muscles,  and  overcome  them  with 
more  safety  and  efficacy,  than  could  be  accom- 
plished by  any  sudden  exertion  of  force. 

The  swelling  about  the  joint,  brought  on  by  the 
accident,  usually  disappears  without  trouble. 

Another  consequence,  which  seldom  occurs,  but 
which  Desault  saw  twice,  is  a considerable  em- 
physema, suddenly  originating  while  powerful  ex- 
tension is  made  for  the  reduction  of  a dislocation 
of  long  standing.  A tumour  suddenly  makes  its 
appearance  under  the  great  pectoral  muscle,  and 
rapidly  spreads  towards  the  armpit,  the  whole  of 
which  it  soon  occupies.  It  reaches  backward; 
and,  in  a few  minutes,  becomes  as  large  as  a 
child’s  head.  A practitioner,  unacquainted  with 
this  accident,  might  take  it  for  an  aneurism  from 
a rupture  of  the  axillary  artery  ; but  the  elasticity 
of  the  tumour,  its  fluctuation,  the  situation  where 
it  first  appears  under  the  great  pectoral  muscle, 
and  not  in  the  axilla ; the  continuance  of  the 
pulse  ; and  the  unchanged  colour  of  the  skin, 
plainly  denote  that  it  is  not  a rupture  of  the 
artery.  (Quaeres  Chir.  de  Desault,  t.i.)  For  dis- 
persing the  swelling,  the  lotio  plumbi  acetatis,  and 
gentle  compression  with  a bandage,  are  recom- 
mended. 

Pathology  of  Dislocations  of  the  Humerus 

FROM  THE  GLENOID  CAVITY  OF  THE  SCAPULA. 

I believe  that  the  observation  of  Mr.  Crampton 
is  correct,  that  at  the  period,  when  Mr.  Hey  pub- 
lished the  second  edition  of  his  Practical  Observ- 
ations on  Surgery,  in  1810,  there  was  but  one 
case  on  record,  in  which  the  actual  state  of  the 
joint,  in  a recent  dislocation  of  the  shoulder,  had 
been  described  and  delineated.  ( Case  by  H. 
Thompson,  in  Med.  Obs.  and  Inq.  vol.  ii.  1761.) 
Indeed,  in  this  example,  eighteen  days  had  elapsed 
between  the  reception  of  the  injury  and  the  post 
mortem  examination  of  the  joint.  In  1782,  Pro- 
fessor Bonn  gave  the  anatomy  of  several  cases 
of  unreduced  dislocation  of  the  humerus,  but  the 


most  recent  was  of  two  years’  standing.  ( Comm , 
de  Humero  Luxato ; Ph.  Crampton , in  Dublin 
Journ.  of  Med.  Science,  vol.  iii.  p.  43.)  Hey  once 
saw  a compound  dislocation  of  the  os  humeri,  the 
head  of  the  bone  being  pushed  through  the  in- 
teguments in  the  axilla  ; and,  in  that  case,  the 
long  tendon  of  the  biceps  was  torn  from  its  groove  ; 
and  the  tendons  of  the  supraspinatus  and  infra- 
spinatus separated  from  the  bone,  a large  shell 
of  which  was  also  torn  off.  (See  Hey’s  Surgery , 
p.  811.  ed.  2.)  Mr.  H.  Thompson’s  dissection  is 
remarkable,  as  being  the  oldest  on  record,  and  the 
identical  parts  are  now  preserved  in  University 
College  museum.  The  tendon  of  the  long  head 
of  the  biceps  was  found  violently  stretched.  The 
head  of  the  bone  was  lodged  at  the  inner  side  of 
the  neck  of  the  scapula,  below  the  root  of  the 
coracoid  process,  between  the  subscapularis  and 
serratus  magnus.  A portion  of  the  humerus, 
including  the  greater  tubercle,  was  broken  off ; 
and,  of  course,  the  supraspinatus,  infraspinatus, 
and  teres  minor,  detached.  The  subscapularis 
was  also  torn  from  its  attachment  to  the  lesser 
tubercle ; but  both  this  muscle  and  the  teres  minor 
retained  a connection  with  the  periosteum  and 
bone  through  their  external  fibres.  The  neck  of 
the  humerus  was  embraced  behind  by  the  sub- 
scapularis, and  in  • front  by  the  teres  minor. 
Thompson  suspected,  that,  in  some  cases,  this 
might  make  a difficulty  in  the  reduction  ; and 
hence,  he  was  an  advocate  for  raising  the  arm 
and  turning  it  inwards,  so  as  to  relax  the  sub- 
scapularis. He  also  suspected,  that  the  tendency 
to  a return  of  the  dislocation,  sometimes  exem- 
plified, might  depend  on  the  extensive  laceration  of 
the  capsular  ligament,  and  the  teres  minor  and 
subscapularis  muscles.  (See  Med.  Obs.  and  Inq. 
vol.  ii.)  Sir  Astley  Cooper  dissected  two  cases  of 
recent  dislocation  downwards.  In  one,  on  re- 
moving the  integuments,  a quantity  of  extravasated 
blood  presented  itself  in  the  subcutaneous  cellular 
tissue  and  that  covering  the  axillary  plexus  of 
nerves,  as  well  as  between  the  muscles.  The 
axillary  artery  and  plexus  of  nerves  were  thrown 
out  of  their  course  by  the  dislocated  head  of  the 
bone,  which  was  pushed  backwards  upon  the  sub- 
scapularis muscle.  The  deltoid  was  drawn  down 
by  the  head  of  the  bone.  The  supraspinatus  and 
infraspinatus  were  stretched  over  the  glenoid  cavity 
and  inferior  costa  of  the  scapula.  The  teres  major 
and  minor  had  undergone  but  little  change  of 
position.  The  coraco-brachialis  was  uninjured. 
In  the  space  between  the  axillary  plexus  and 
coraco-brachialis,  the  head  of  the  bone  appeared. 
The  capsular  ligament  was  torn  along  the  whole 
of  the  inner  side  of  the  glenoid  cavity,  and  the 
opening  would  have  admitted  a much  larger  body 
than  the  head  of  the  humerus.  The  tendon  of  the 
subscapularis,  covering  the  capsule,  was  also  ex- 
tensively torn.  The  opening  of  the  ligament,  through 
which  the  tendon  of  the  long  head  of  the  biceps 
passed,  was  somewhat  lacerated,  but  the  tendon 
itself  was  not  ruptured.  The  head  of  the  os  hu- 
meri was  thrown  on  the  inferior  costa  of  the  scapula, 
between  it  and  the  ribs ; and  the  axis  of  its  new 
situation  was  about  an  inch  and  a half  below  that 
of  the  glenoid  cavity.  The  subject  ot  the  second 
examination  was  a woman,  fifty  years  of  age,  who 
had  had  the  dislocation  in  the  axilla  five  weeks,  and 
seemed  to  have  died  of  violence  used  in  the  exten- 
sion. The  pectoralis  major  was  slightly  lacerated, 
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ana  blood  effused  ; the  supraspinatus  was  lacerated 
in  several  places ; and  the  infraspinatus  and  teres 
minor  torn,  but  less  extensively.  Some  of  the 
fibres,  of  the  deltoid,  and  a few  of  those  of  the 
coraco-brachialis  had  also  suffered  ; but  none  of 
the  muscles  were  so  much  injured  as  the  supra- 
spinatus. The  capsular  ligament  had  given  way 
in  the  axilla  between  the  teres  minor  and  subscapu- 
laris  muscles;  the  tendon  of  the  subscapularis  was 
torn  through  at  its  insertion  into  the  lesser  tuber- 
cle ; and  the  head  of  the  bone  rested  upon  the 
axillary  plexus  of  nerves  and  the  artery.  Sir 
Astley  Cooper  next  endeavoured  to  reduce  the 
bone ; but  finding  the  resistance  too  great,  he  be- 
came anxious  to  ascertain  its  origin,  and  divided 
one  muscle  after  another,  cutting  through  the 
coraco-brachialis,  teres  major  and  minor,  and  in- 
fraspinatus; still  the  opposition  was  but  little 
changed.  He  then  conceived,  that  the  deltoid 
muscle  was  the  cause  of  failure,  and  relaxed  it  by 
elevating  the  arm.  He  next  divided  the  deltoid, 
and  then  found  the  supraspinatus  his  great  oppo- 
nent, until  he  drew  the  arm  directly  upwards,  when 
the  head  of  the  bone  glided  into  the  glenoid  cavity  . 
His  inference  is,  therefore,  that  the  deltoid  and 
supraspinatus  are  the  muscles,  which  most  power- 
fully resist  the  reduction.  He  considers,  also,  that 
the  best  direction  for  the  extension  is  that  of  a 
right  angle  with  the  body,  or  quite  horizontally. 
“ This  dissection  (says  he)  explains  the  reason, 
why  the  arm  is  sometimes  easily  reduced  by  raising 
it  suddenly  above  the  horizontal  line,  and  placing 
the  fingers  under  the  head  of  the  bone ; ” namely, 
because  the  muscles  of  opposition  are  relaxed. 
(See  Sir  Astley  Cooper  on  Dislocations,  p.  386 — 
389.  ed.  4.) 

To  these  interesting  cases,  which  illustrate  many 
important  points  relative  to  the  dislocation  down- 
ward, Mr.  Crampton  has  lately  added  two  others; 
one  of  a recent  dislocation  downward ; the  other 
of  a recent  dislocation  forwards  under  the  pectoral 
muscle,  on  the  sternal  side  of  the  coracoid  process. 
In  the  first  which  occurred  in  1808,  a labouring 
man  was  brought  into  the  county  of  Dublin  In- 
firmary in  a dying  state  from  injuries  received 
by  the  fall  of  a wall  upon  him.  After  death, 
which  happened  in  about  a couple  of  hours,,  the 
right  shoulder-joint,  which  was  dislocated,  was 
carefully  dissected,  and  a drawing  made  of  it. 
On  removing  the  integuments  of  the  axilla,  the 
cellular  membrane,  which  wras  extensively  enchy- 
mosed,  formed  a kind  of  cap,  closely  embracing 
the  head  of  the  os  humeri,  which  was  lodged  on 
the  inferior  costa  of  the  scapula,  or  rather  on  its 
neck.  The  head  of  the  bone,  in  escaping  from  its 
socket,  had  pushed  the  teres  minor  downwards, 
and  burst  through  the  lower  part  of  the  subscapu- 
laris muscle,  some  oj  the  fines  of  which  closely 
embraced  the  neck  of  the  bone,  while  the  bulk  of 
the  muscle  was  pushed  upwards,  and  detached  from 
the  inner  surface  of  the  scapula.  The  short  head 
of  the  biceps  and  the  coraco-brachialis  were  forced 
to  describe  a curve  outwards  over  the  neck  of  the 
humerus  on  the  sternal  side,  while  the  long  head 
of  the  triceps  crossed  the  neck  of  the  bone  ob- 
liquely on  the  dorsal  side.  The  tendon  of  the 
long  head  of  the  biceps  remained  in  its  groove ; but 
the  sheath,  in  which  it  runs,  was  partially  ripped 
up.  The  capsular  ligament  was  completely  torn 
from  the  lower  part  of  the  neck  of  the  humerus 
to  the  extent  of  more  than  half  it?  circumference. 
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The  great  nerves  and  blood  vessels  were  forced  to 
describe  a curve  backwards  by  the  pressures  of  the 
head  of  the  bone,  which  was  in  contact  with  them, 
The  tendons  of  the  supraspinatus,  infraspinatus, 
and  teres  minor,  were  completely  torn  off  from 
the  humerus,  carrying  with  them  the  surface  of 
the  greater  tubercle.  Mr.  Crampton  endeavoured 
to  find  out  what  would  have  caused,  in  this  case, 
the  chief  opposition  to  the  reduction,  which  of 
course  could  not  be  the  muscles  attached  to  the 
greater  tubercle,  which  was  broken  off ; and  he 
found,  that  keeping  the  hand  in  the  supine  posi- 
tion created  a difficulty  by  causing  the  biceps  and 
triceps  to  get  behind  the  head  of  the  bone.  How 
this  position  of  the  radius,  however,  could  in  any 
way  affect  the  triceps,  which  is  inserted  into  the 
olecranon,  seems  to  me  rather  difficult  to  com- 
prehend. (See  Dublin  Journ.  of  Med.  Science, 
vol.  iii.  p.  44.) 

With  respect  to  the  state  of  the  parts,  in  the 
dislocation  forwards,  the  head  of  the  bone  is  thrown 
on  the  inner  side  of  the  neck  of  the  scapula,  be- 
tween it  and  the  second  and  third  ribs.  In  an  old 
case  dissected  by  Mr.  Key,  and  preserved  in  the 
museum  at  St.  Thomas’s  Hospital,  the  head  of  the 
bone  was  thrown  on  the  neck  and  part  of  the 
venter  of  the  scapula,  near  the  edge  of  the  glenoid 
cavity,  and  immediately  under  the  notch  of  the 
superior  costa.  Nothing  intervened  between  the 
head  of  the  humerus  and  scapula,  the  subscapu- 
laris being  partly  raised  from  its  attachment  to  the 
venter.  The  head  was  situated  on  the  inner  side 
of  the  coracoid  process,  and  immediately  under 
the  edge  of  the  clavicle,  without  the  slightest  con- 
nection with  the  ribs.  Indeed,  this  must  have 
been  prevented  by  the  situation  of  the  subscapu- 
laris and  serratus  magnus  between  the  thorax  and 
humerus.  The  tendons  of  all  the  muscles,  attached 
to  the  tubercles,  and  the  tendon  of  the  biceps, 
were  perfect.  The  glenoid  cavity  was  completely 
filled  up  by  ligamentous  structure,  to  which  the 
tendons  of  the  muscles,  attached  to  the  greater 
tubercle,  adhered  by  means  of  bands,  while  in 
the  substance  of  those  tendons  a sesamoid  bone 
had  been  formed  to  prevent  the  effects  of  friction  in 
the  motions  of  the  arm.  The  newly  formed  socket 
reached  from  the  edge  of  the  glenoid  cavity  to 
about  one  third  across  the  venter ; and  its  surface 
was  irregularly  covered  with  cartilage.  The  form 
of  the  head  of  the  bone  was  considerably  altered, 
and  the  cartilage  in  many  places  absorbed.  There 
was  a complete  new  capsular  ligament.  The  pec- 
toralis  minor  must  have  passed  over  the  neck  of 
the  bone.  (See  Ch.  Aston  Key,  in  Sir  A.  Cooper 
on  Dislocations,  p.  400.  ed.  4.) 

The  only  recorded  dissection,  perhaps,  of  the  dis- 
location forwards  in  the  recent  state,  is  that  pub- 
lished by  Mr.  Crampton.  It  is  remarkable,  also,  as 
being  an  instance  of  primary  dislocation  fomards, 
the  head  of  the  bone  having  been  thrown  at  once  on  the 
neck  of  the  scapula,  without  previously  passing  into 
the  axilla.  The  dislocation  was  unattended  with 
the  rupture  of  any  muscle,  or  the  separation  of  any 
tendon  from  its  insertion  into  the  bone.  The  head 
of  the  humerus  was  lodged  on  the  cervix  of  the 
scapula  at  the  root  of  the  coracoid  process,  but 
extending  nearly  as  far  as  the  notch  in  the  superior 
costa.  It  had  passed  out  through  a rent  in  the 
capsular  ligament,  over  the  upper  edge  of  the  tendon 
of  the  subscapularis,  detaching  this  muscle  from 
its  connection  with  the  venter  of  the  scapula,  and 
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pushing  its  fibres  downwards,  so  that  they  formed 
a curve,  which  partly  embraced  the  neck  of  the 
humerus.  The  supraspinatus  and  infraspinatus, 
were  on  the  stretch,  but  not  lacerated.  The 
opening  in  the  capsular  ligament  was  produced 
by  a separation  of  it  from  the  interior  side  of  the 
brim  of  the  glenoid  cavity  from  top  to  bottom,  and 
bounded  on  the  top  by  the  tendon  of  the  supra- 
spinatus, and  at  the  bottom,  by  the  inferior  edge  of 
the  tendon  of  the  subscapularis.  It  was  of  sufficient 
extent,  but  no  more,  to  permit  the  head  of  the  bone 
to  return  easily  through  it.  The  interior  part  of 
the  capsular  ligament,  corresponding  to  the  axilla, 
was  perfect.  The  great  blood-vessels  and  nerves 
lay  on  the  sternal  side  of  the  head  of  the  humerus, 
the  axis  of  which  ivas  scarcely  a quarter  of  an  inch 
higher,  than  that  of  the  glenoid  cavity.  (See 
P/i.  Crampton,  in  Dublin  Journ.  of  Med.  Science, 
vol.  iii.  p.  47.)  The  foregoing  case  settles  the 
long-disputed  question,  whether  the  dislocation 
forwards  is  ever  primitive 1 

When  a dislocation  remains  long  unreduced, 
the  head  of  the  bone  towards  the  scapula  becomes 
flattened,  and  it  becomes  furnished  with  a com- 
plete capsule.  The  glenoid  cavity  is  filled  up  by 
a ligamentous  substance,  in  which  are  found  small 
portions  of  bone.  A new  articular  cavity  is  formed 
on  the  inferior  costa  of  the  scapula.  (See  Sir  A. 
Cooper  on  Dislocations,  p.389.  ed.  4.) 

I shall  conclude  the  subject  of  luxations  of  the 
shoulder  with  the  following  singular  observation, 
recorded  by  Baron  Larrey : — 

“ Among  the  curious  anatomical  preparations, 
(says  he)  which  I saw  in  the  cabinet  of  the  uni- 
versity of  Vienna,  there  was  a dissected  thorax, 
shown  to  me  by  Professor  Prokaska,  in  which 
the  whole  orbicular  mass  of  the  head  of  the  right 
humerus,  engaged  between  the  second  and  third 
true  ribs,  projected  into  the  cavity  of  the  chest. 
This  singular  displacement  was  the  result  of  an 
accidental  luxation,  occasioned  by  a fall  on  the 
elbow,  while  the  arm  was  extended  and  lifted 
from  the  side.  The  head  of  the  humerus,  after 
tearing  the  capsular  ligament,  had  been  violently 
driven  into  the  hollow  of  the  axilla,  under  the 
pectoral  muscles,  so  as  to  separate  the  two  cor- 
responding ribs,  and  pass  between  them.  The 
diameter  of  the  head  of  the  bone  surmounted  this 
obstacle,  and  penetrated  entirely  into  the  cavity 
of  the  thorax,  pushing  before  it  the  adjacent  por- 
tion of  the  pleura.  Every  possible  effort  was 
made  in  vain  to  reduce  this  extraordinary  dis- 
location. The  urgent  symptoms,  which  arose, 
were  dissipated  by  bleeding,  warm  bathing,  and 
antiphlogistic  remedies.  The  arm,  however,  re- 
mained at  a distance  from  the  side,  to  which  con- 
dition the  patient  became  gradually  habituated  ; 
and,  after  several  years  of  suffering  and  oppres- 
sion, he  at  length  experienced  no  inconvenience. 
The  patient  was  about  sixteen  or  seventeen,  when 
he  met  with  the  accident  * and  he  lived  to  the 
age  of  thirty-one,  when  he  died  of  some  disease, 
which  had  no  concern  with  the  dislocation.  His 
physicians  were  anxious  to  ascertain  the  nature  of 
this  curious  case,  of  which  they  had  been  able  to 
form  only  an  imperfect  judgment.  T hey  were 
much  surprised  to  find,  upon  opening  the  body, 
the  head  of  the  humerus  lodged  in  the  chest, 
surrounded  by  the  pleura,  and  its  neck  closely 
embraced  by  the  two  ribs  above  specified.  They 
were  still  more  astonished  to  find,  instead  cf  a 


hard  spherical  body  covered  with  Cartilage,  only  a 
very  soft  membranous  ball,  which  yielded  to  the 
slightest  pressure  of  the  finger.  The  cartilage 
and  osseous  texture  of  the  whole  portion  of  the 
humerus,  contained  within  the  cavity  of  the  chest, 
had  entirely  disappeared.  Of  the  humerus,  there 
remained  only  some  membranous  rudiments  of  its 
head,  and  a great  part  of  these  seemed  to  belong 
to  the  pleura  costalis.”  (Mem.  de  Chir.  Milit.  t.  ii. 
p.  405—407.) 

Dislocations  of  the  Elbow. 

Notwithstanding  the  extent  of  the  articular  sur- 
faces of  the  humerus  and  ulna,  the  strength  of  the 
muscles  and  ligaments  surrounding  the  joint,  and 
the  mutual  reception  of  the  bony  eminences,  ren- 
dering the  articulation  a perfect  angular  gingly- 
mus,  a dislocation  of  both  the  radius  and  ulna 
from  the  humerus,  sometimes  happens.  The  ulna 
is  most  frequently  luxated  backward ; sometimes 
laterally,  and  very  rarely  forward ; which  last 
displacement  cannot  occur  without  a fracture  of 
the  olecranon.  Indeed,  it  is  so  uncommon,  that 
neither  Petit  nor  Desault  ever  met  with  it.  The 
luxation  backwards  is  facilitated  by  the  small  size 
of  the  coronoid  process,  which,  when  the  humerus 
is  forcibly  pushed  downwards  and  forwards,  may 
slip  behind  it,  and  ascend  as  high  as  the  cavity, 
■which  receives  the  olecranon  in  the  extended  state 
of  the  fore-arm. 

Sir  Astley  Cooper’s  experience  has  made  him 
acquainted  with  five  different  luxations  of  the  el- 
bow : — 1.  That  of  the  radius  and  ulna  backwards. 
2.  That  of  both  these  bones  laterally.  3.  That 
of  the  ulna  alone.  4.  That  of  the  radius  alone 
forwards.  5.  That  of  the  radius  backwards.  (On 
Dislocations , p.  467.) 

In  the  luxation  backwards,  both  the  radius  and 
ulna  may  ascend  more  or  less  behind  the  humerus  ; 
but  the  coronoid  process  of  the  ulna  if  not  frac- 
tured, is  carried  above  the  articular  pulley,  and  is 
lodged  in  the  cavity  destined  to  receive  the  ole- 
cranon. The  head  of  the  radius  is  placed  behind 
and  above  the  external  condyle  of  the  humerus. 
The  annular  ligament,  which  confines  the  supe- 
rior extremity  of  the  radius  to  the  ulna,  may  be 
lacerated : in  which  case,  even  when  the  bones 
are  reduced,  it  is  difficult  to  keep  them  in  their 
proper  places,  as  the  radius  tends  constantly  to 
quit  the  ulna. 

This  accident  takes  place  from  a fall  on  the 
hand ; for,  when  we  are  falling,  we  are  led  by  a 
mechanical  instinct  to  bring  our  hands  forwards 
to  protect  the  body.  If,  in  this  case,  the  superior 
extremity,  instead  of  resting  vertically  on  the 
ground  be  placed  obliquely  with  the  hand  nearly 
in  a state  of  supination,  the  repulsion  which  it 
receives  from  the  ground  will  cause  the  two  bones 
of  the  fore-arm  to  ascend  behind  the  humerus, 
whilst  the  weight  of  the  body  pressing  on  the  hu- 
merus, directed  obliquely  downwards,  forces  its 
extremity  to  pass  down  before  the  coronoid  pro- 
cess of  the  ulna. 

The  fore-arm  is  in  a state  of  half  flexion,  and 
every  attempt  to  extend  it  produces  acute  pain. 
The  situation  of  the  olecranon,  with  respect  to 
the  condyles  of  the  humerus  is  changed.  The 
olecranon,  which,  in  the  natural  state,  is  placed 
on  a level  with  the  external  condyle,  which  is 
itself  situated  lower  than  the  internal,  is  even 
higher  than  the  latter.  Posteriorly  a considerable 
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projection  is  formed  by  the  ulna  and  radius,  and 
on  each  side  of  the  olecranon  a hollow  appears. 
A considerable  hard  swelling  is  felt  on  the  fore 
part  of  the  joint,  arising  from  the  projection  of 
the  lower  end  of  the  humerus.  The  hand  and 
fore- arm  are  supine,  and  the  power  of  bending 
the  joint  is  in  a great  measure  lost.  (> Sir  Astley 
Cooper  on  Dislocations,  p.  468.) 

The  swelling  which  supervenes  in  twenty-four 
hours  after  the  accident,  may  obscure  the  dia- 
gnosis ; but,  notwithstanding  the  assertion  of  Boyer, 
1 believe  the  olecranon  and  internal  condyle  are 
never  so  concealed,  that  the  distance  between 
them  cannot  be  felt  to  be  increased.  It  is  true, 
that  the  friction  of  the  coronoid  process  against 
the  humerus  may  cause  a grating  noise,  similar  to 
that  of  a fracture  ; and  some  attention  is  requisite 
to  establish  the  diagnosis  between  a fracture  of  the 
head  of  the  radius,  and  a dislocation  of  the  fore- 
arm backwards.  “ This  dislocation  (says  Sir 
Astley  Cooper),  is  at  first  sometimes  undiscovered, 
in  consequence  of  the  great  tumefaction,  which 
immediately  succeeds  the  injury ; but  this  circum- 
stance does  not  prevent  the  reduction,  even  at  the 
period  of  several  weeks  after  the  accident ; for,  I 
have  known  it  thus  reduced  by  bending  the  limb 
over  the  knee,  even  without  great  violence  being 
employed.”  (On  Disclocations,  fyc.  p.  470.) 

A luxation  backward  must  be  attended  with 
serious  injury  of  the  surounding  soft  parts.  The 
lateral  ligaments  are  constantly  ruptured,  and 
sometimes  the  annular  ligament  of  the  radius.  In 
a case,  dissected  by  Sir  Astley  Cooper,  the  annular 
ligament  was  entire.  The  biceps  muscle  was  only 
slightly  put  upon  the  stretch  ; but  the  brachialis 
was  excessively  so.  Probably  the  lower  insertions 
of  the  biceps  and  brachialis  internus  would  like- 
wise be  more  frequently  lacerated,  by  the  violent 
protrusion  of  the  head  of  the  humerus  forwards, 
were  it  not  that  their  attachments  are  at  some 
distance  from  the  joint.  This  mischief,  however, 
occasionally  takes  place.  The  lower  end  of  the 
humerus,  indeed,  has  been  known  not  only  to 
lacerate  these  muscles,  but  to  burst  the  integu- 
ments, and  present  itself  externally;  an  instance 
of  which  is  recorded  by  Petit,  and  two  such  cases 
I saw  during  my  apprenticeship  at  St.  Bartholo- 
mew’s. Boyer  justly  remarks,  that  it  is  difficult 
to  conceive  how,  under  these  circumstances,  the 
brachial  artery  and  median  nerve  can  escape. 
In  fact,  this  vessel  has  sometimes  been  ruptured, 
and  mortification  of  the  limb  been  the  consequence ; 
but  this  injury  of  the  artery,  and  the  laceration  of 
the  muscles  and  skin,  are  rare  occurrences.  (Mai. 
Chir.  t.  iv.  p.  215.)  Nor,  if  the  artery  were 
wounded,  would  gangrene  be  invariably  the  result ; 
for,  if  my  memory  is  correct,  an  instance,  in  which 
the  limb  was  saved,  notwithstanding  such  a com- 
plication, used  to  be  mentioned  by  Mr.  Abernethy 
in  his  lectures,  and  I shall  presently  quote  a similar 
fact,  from  Cruveilhier. 

The  following  method  of  reducing  the  case  is 
advised  by  Boyer: — The  patient  being  seated, 
an  assistant  is  to  take  hold  of  the  middle  of  the 
humerus,  and  make  counter-extension,  while  an- 
other assistant  makes  extension  at  the  wrist.  The 
surgeon  seated  on  the  outside,  grasps  the  elbow 
with  his  two  hands,  by  applying  the  forefingers 
of  each  to  the  anterior  part  of  the  hnmerus,  and 
the  thumbs  to  the  posterior,  with  which  he  presses 
on  the  olecranon,  in  a direction  downwards  and 
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forwards.  — This  method  will  generally  be  suc- 
cessful. If  the  strength  of  the  patient,  or  the 
long  continuance  of  the  luxation,  render  it  neces- 
sary to  employ  a greater  force,  extension  is  to 
be  made  with  a towel  applied  on  the  wrist,  and  a 
cushion  is  to  be  placed  in  the  axilla,  and  the  arm 
and  trunk  fixed,  as  is  done  in  cases  of  luxation 
of  the  humerus. 

In  Sir  Astley  Cooper’s  method,  the  patient  aits 
in  a chair.  The  surgeon  places  his  knee  on  the 
inner  side  of  the  elbow,  in  the  bend  of  the  joint ; 
and,  taking  hold  of  the  patient’s  wrist,  bends 
the  arm.  At  the  spue  time,  he  presses  on  the 
radius  and  ulna  with  his  knee,  so  as  to  separate 
them  from  the  os  humeri.  Thus  the  coronoid 
process  is  pushed  out  of  the  posterior  fossa  of  the 
humerus;  and  whilst  the  pressure  is  kept  up  with 
the  knee,  the  arm  is  to  be  forcibly,  but  slowly, 
bent,  and  the  reduction  is  soon  effected.  Ac- 
cording to  the  same  authority,  the  bones  may  also 
be  reduced  by  bending  the  arm  over  a bedpost, 
or  by  bending  it,  whilst  it  is  engaged  in  the  open- 
ing of  the  back  of  the  elbow-chair  in  which  the 
patient  sits.  (On  Dislocations,  p.  469.) 

A bandage  may  afterwards  be  applied,  in  the 
form  of  a figure  of  8,  evaporating  lotions  used, 
and  the  arm  kept  in  a sling.  The  swelling,  which 
follows,  is  to  be  combated  by  antiphlogistic  means. 

At  the  end  of  seven  or  eight  days,  when  the  in- 
flammation has  subsided,  the  articulation  is  to  be 
gently  moved,  and  the  motion  is  to  be  increased 
every  day,  in  order  to  prevent  an  anchylosis,  to 
which  there  is  a great  tendency. 

In  this  luxation,  the  annular  ligament,  which 
confines  the  head  of  the  radius  to  the  extremity 
of  the  ulna,  is  sometimes  torn,  and  the  radius 
passes  in  front  of  the  ulna.  In  such  cases,  pro- 
nation and  supination  are  difficult  and  painful  ; 
though  the  principal  luxation  has  been  reduced. 
The  radius  may  be  easily  replaced  by  pressing  it 
from  before  backwards,  and  it  is  to  be  kept  in  its 
place  by  a compress,  applied  to  the  superior  and 
external  part  of  the  fore-arm.  The  bandage  and 
compress  are  to  be  taken  off  every  two  or  three 
days,  and  the  joint  gently  bent  and  extended,  in 
order  to  prevent  anchylosis. 

In  a modern  publication,  an  instance  of  a dis- 
location of  the  heads  of  the  radius  and  ulna  back- 
ward is  related,  where  the  lower  end  of  the  humerus 
protruded  through  the  integuments,  and,  as  it  could 
not  be  reduced,  it  was  sawn  off.  The  patient,  a 
boy,  recovered  the  full  use  of  his  arm.  (Evans, 
Pract.  Obs.  on  Cataract,  Compound  Dislocations,  fyc. 
p.  101.,  1815.) 

A luxation  forwards  should  be  treated  as  a 
fracture  of  the  olecranon,  with  which  it  would  be 
inevitably  accompanied.  Here,  on  account  of  the 
great  injury  done  to  the  soft  parts,  it  would  also 
be  right  to  bleed  the  patient  copiously,  and  put. 
him  on  the  antiphlogistic  regimen. 

With  respect  to  lateral  luxations,  either  inwards 
or  outwards,  they  are  always  incomplete,  and  easily 
discovered.  In  the  case  outwards,  the  coronoid 
process  is  situated  on  the  back  part  of  the  external 
condyle.  The  projection  of  the  ulna  backwards  is 
even  greater,  than  in  the  dislocation  of  both  bones 
directly  backwards,  and  the  radius  forms  a pro- 
tuberance behind,  and  on  the  outer  side  of  the  os 
humeri.  By  moving  the  hand,  the  rotation  of  the 
head  of  the  radius  can  be  distinctly  felt.  In  the 
lateral  dislocation  inwards,  the  ulna  may  be  thrown 
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upon  the  internal  condyle,  so  as  to  produce  an  ap- 
parent hollow  above  it,  and  the  rotation  of  the 
head  of  the  radius  can  be  distinctly  felt.  Some- 
times, when  the  ulna  is  thrown  upon  the  internal 
condyle,  it  still  projects  backwards,  as  in  the  ex- 
ternal lateral  dislocation,  in  which  circumstance, 
the  head  of  the  radius  is  in  the  posterior  fossa  of 
the  humerus,  and  the  outer  condyle  forms  a con- 
siderable projection.  ( Sir  A.  Cooper,  Op. cit.p.  471.) 
Boyer  advises  the  reduction  of  lateral  dislocations 
to  be  effected,  by  extending  the  humerus  and  fore- 
arm, and  at  the  same  time  pushing  the  extremity 
of  the  humerus,  and  the  heads  of  the  ulna  and 
radius,  in  opposite  directions. 

According  to  Sir  Astley  Cooper,  in  each  of 
the  lateral  dislocations,  the  reduction  may  be  per- 
formed, by  bending  the  arm  over  the  knee  ; but  in 
a recent  case,  as  one  which  he  relates  proves,  he 
considers,  that  the  business  may  be  most  readily 
accomplished  by  forcibly  extending  the  arm  ; for 
when  this  is  done,  the  biceps  and  braehialis  draw 
the  heads  of  the  radius  and  ulna  into  their  right 
places  again.  (P.  472.) 

These  luxations  cannot  be  produced  without 
considerable  violence  ; but  when  the  bones  are  re- 
duced, they  are  easily  kept  in  their  place.  It  will 
be  sufficient  to  pass  a roller  round  the  part,  to  put 
the  fore-arm  in  a middle  state,  neither  much  bent 
nor  extended,  and  to  support  it  in  a sling.  But 
much  inflammation  is  to  be  expected  from  the  in- 
jury done  to  the  soft  parts.  In  order  to  prevent, 
or  at  least  to  mitigate  it,  the  patient  is  to  be  bled 
and  put  on  a low  diet,  leeches  applied,  and  the  ar- 
ticulation covered  with  the  lotio  plumbi  acet.  or 
an  emollient  poultice.  It  is  scarcely  necessary  to 
repeat,  that  the  arm  is  to  be  moved  as  soon  as  the 
state  of  the  soft  parts  will  admit  of  it.  (Boyer,  Mai. 
des  Os,  t.  ii.) 

A dislocation  of  the  fore-arm  backward  is  said 
to  occur  ten  times  as  frequently  as  lateral  luxa- 
tions ; and  those  forward  are  so  rare,  that  no  com- 
parison whatever  can  be  made.  ( CE-uvres  Chir.de 
Desault,  t.  i.) 

All  recent  dislocations  of  the  elbow  are  easily 
reduced,  and  as  easily  maintained  so ; for  a dis- 
placement is  prevented  by  the  reciprocal  manner 
m which  the  articular  surfaces  receive  each  other, 
and  by  their  mutual  eminences  and  cavities.  This 
consideration,  however,  should  not  lead  us  to  omit 
the  application  of  a bandage  in  the  form  of  a figure 
of  8,  and  supporting  the  arm  in  a sling. 

Cruveilhier  has  published  an  engraving  of  the 
changes,  which  followed  an  unreduced  dislocation 
of  the  elbow.  The  case  is  a dislocation  of  the 
bones  of  the  fore-arm  from  the  humerus  back- 
ward. The  head  of  the  radius  and  the  olecranon 
project  behind  the  lower  end  of  the  humerus, 
which  bone  is  maintained  in  the  bent  position  by 
deposits  of  osseous  matter,  which  extend  in  a 
pointed  form  to  a considerable  height.  Extension 
and  flexion  of  the  elbow  are  both  equally  impos- 
sible; motion  is  restricted  to  a slight  yielding, 
allowed  by  some  disproportion  between  the  lower 
end  of  the  humerus  and  the  capacity  of  the  osseous 
shell.  The  new  bony  formation  arises  from  the 
radius  and  ulna,  uniting  them  solidly  together, 
embracing  the  lower  end  of  the  humerus  to  which 
it  moulds  itself,  and  ascending  an  inch  and  a half 
above  the  end  of  the  humerus.  There  are  several 
perforations,  or  deficiencies  in  it,  through  which 
the  humerus  is  perceptible.  The  coronoid  process  ! 


of  the  ulna,  which  is  blunted,  is  lodged  in  the  fossa 
behind  the  humerus.  “ The  case  proves  (says 
M.  Cruveilhier)  that,  in  the  dislocation  of  the  fore- 
arm from  the  humerus  backward,  the  displacement 
backward  is  limited  by  the  coronoid  process  meet- 
ing with  the  olecranal  fossa  of  the  humerus  ; that 
there  must  be  a more  or  less  considerable  laceration 
of  the  braehialis  muscle ; and  that  the  tendon  of 
the  biceps  must  generally  remain  entire,  and  make 
a tense  chord,  constituting  a limit  to  the  displace- 
ment forwards.  If  the  violence  occasioning  a dis- 
location backwards,  should  be  carried  farther,  not 
only  may  there  be  laceration  of  the  braehialis,  but 
also  of  the  tendon  of  the  biceps,  the  brachial  ar- 
tery, the  veins,  the  median  nerve,  and  even  the 
skin,  attended  with  protrusion  of  the  bone.  I have 
seen  a case  of  this  kind,  in  a lady  who  was  thrown 
from  her  horse,  and  fell  on  the  palm  of  her  hand. 
When  I arrived,  a profuse  hemorrhage  from  the 
artery  had  just  ceased,  in  consequence  of  syncope. 
The  dislocation  having  been  reduced,  I kept  myself 
ready  to  secure  the  artery,  but  the  bleeding  did 
not  return.”  The  case  terminated  favourably. 
(See  Cruveilhier,  Anat.  Pathol,  livr.  ix.  ch.  iv. 

p.  8.) 

Dislocation  of  the  Radius  from  the  Ulna. 

The  majority  of  writers  on  dislocations  of  the 
fore-arm  have  not  separately  considered  those  of 
the  radius.  The  subject  was  first  well  treated  of 
by  Duverney.  However,  dislocations  of  its  lower 
end  remained  unnoticed,  until  Desault  favoured 
the  profession  with  a particular  account  of  them. 

The  radius,  the  moveable  agent  of  pronation  and 
supination,  rolls  round  the  ulna,  which  forms  its 
support,  by  means  of  two  articular  surfaces  ; one 
above,  slightly  convex,  broad  internally,  narrow' 
outwardly,  and  corresponding  to  the  little  sigmoid 
cavity  of  the  ulna,  in  which  it  is  lodged ; the  other 
below,  concave,  semicircular,  and  adapted  to  re- 
ceive the  convex  edge  of  the  ulna.  Hence,  there 
are  two  joints,  differing  in  their  motions,  articular 
surfaces,  and  ligaments. 

Above,  the  radius  in  pronation  and  supination 
only  moves  on  its  own  axis  ; below,  it  rolls  round 
the  axis  of  the  ulna.  Here,  being  more  distant 
from  the  centre,  its  motions  must  be  both  more 
extensive  and  powerful,  than  they  are  above.  The 
head  of  the  radius,  turning  on  its  own  axis  in  the 
annular  or  coronary  ligament,  cannot  distend  it  in 
any  direction.  On  the  contrary,  below,  the  radius, 
in  performing  pronation,  stretches  the  posterior  part 
of  the  capsule,  and  presses  it  against  the  immoveable 
head  of  the  ulna,  which  is  apt  to  be  pushed 
through,  if  the  motion  be  forced.  A similar  event, 
in  a contrary  direction,  takes  place  in  supination. 
The  front  part  of  the  capsule  being  rendered  tense, 
may  now  be  lacerated. 

Add  to  this  disposition,  the  difference  of  strength 
between  the  ligaments  of  the  two  joints.  Delicate 
and  yielding  below',  thick  and  firm  above,  their 
difference  is  very  great.  The  upper  head  of  the 
radius,  supported  on  the  smaller  immoveable  arti- 
cular surface  of  the  ulna,  is  protected  from  dislo- 
cation in  most  of  its  motions.  On  the  contrary,  its 
lower  end,  carrying  along  with  it,  in  its  motions, 
the  bones  of  the  carpus,  which  it  supports,  cannot 
itself  derive  any  solid  stability  from  them. 

Some  instances  of  dislocation  of  the  upper 
head  of  the  radius  suddenly  produced  by  external 
causes,  are  recorded  by  Duverney ; and  the  parti- 
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culars  of  another  were  transmitted  to  the  French 
Academy  of  Surgery. 

Examples  have  also  occurred  in  the  practice  of 
Mr.  Dunn,  of  Scarborough  ; Mr.  Lawrence ; and 
Mr.  Earle.  Sir  Astley  Cooper  has  seen  six  exam- 
ples of  the  dislocation  of  the  head  of  the  radius 
forwards.  Boyer  says,  that  many  instances  are 
now  known,  in  which  the  upper  head  of  the  radius 
was  dislocated  backwards  ; indeed,  in  opposition 
to  what  Desault  has  stated,  he  correctly  asserts 
that  dislocations  of  the  lower  joint  between  the 
radius  and  ulna  are  more  rare,  than  those  of  the 
upper  joint.  The  latter  accident  he  had  twice 
seen.  (Mai.  Chir.  t.  iv.  p.  248.)  Two  other  ex- 
amples have  been  recently  published  by  Mr.  Col- 
lier, of  Brackley.  (See  Lond.  Med.  Gas.  vol.  xviii. 
p.  918.)  In  December  1830,  I attended  a boy 
about  fifteen  years  of  age,  who  fell  down  in  at- 
tempting to  leap  over  a post  with  his  hands  placed 
upon  it,  and  forced  the  head  of  the  radius  upon 
the  outside  of  the  external  condyle  of  the  humerus. 

Into  the  North  London  Hospital,  a lad  was  ad- 
mitted in  1836,  the  upper  head  of  whose  radius 
had  been  thrown  considerably  above  the  external 
condyle  for  some  years  ; and  the  motions  of  whose 
elbow  were  but  little  impaired  by  the  accident.  I 
have  also  seen  two  or  three  instances  in  children 
of  dislocations  of  the  upper  head  of  the  radius 
from  weakness,  or  relaxation  of  the  annular  liga- 
ment. 

The  displacement  backwards  is  described  as  oc- 
curring more  frequently  in  children,  than  adults. 
The  reason  of  this  circumstance  is  ascribed  to  the 
lesser  firmness  both  of  the  ligaments  and  of  the 
tendinous  fibres  of  the  extensor  muscles,  which 
fibres,  in  a more  advanced  age,  contribute  greatly 
to  strengthen  the  external  lateral  ligament.  In  a 
child,  also,  the  little  sigmoid  cavity  of  the  ulna  is 
smaller,  and  the  annular  ligament,  extending  round 
the  head  of  the  radius,  is  longer,  and  more  apt 
to  give  way.  Hence  in  a subject  of  this  descrip- 
tion, efforts,  which  may  not  at  first  produce  a dis- 
location, if  frequently  repeated,  cause  a gradual 
elongation  of  the  ligaments,  a change  in  the  natural 
position  of  the  bones,  and,  at  length,  a degree 
of  displacement  as  great  as  in  a case  of  luxation, 
suddenly  and  immediately  effected.  (Mai.  Chir. 
t.  iv.  p.  239.) 

Another  fact,  mentioned  by  Boyer,  is,  that  the 
dislocation  of  the  upper  head  of  the  radius  back- 
wards is  always  complete,  its  articular  surfaces 
being  perfectly  separated  both  from  the  lower  end 
of  the  humerus,  and  from  the  little  sigmoid  cavity 
of  the  ulna.  The  usual  cause  of  the  accident  is  a 
pronation  of  the  fore-arm,  carried  with  great  vio- 
lence beyond  the  natural  limits. 

In  a dislocation  of  the  head  of  the  radius  back- 
wards, the  fore-arm  is  bent,  and  the  hand  fixed 
in  the  state  of  pronation.  Supination  can  neither 
be  performed  by  the  action  of  the  muscles,  nor  by 
external  force  ; and  every  attempt  to  execute  this 
movement  produces  a considerable  increase  of 
pain.  The  hand  and  fingers  are  moderately  bent, 
and  the  upper  head  of  the  radius  may  be  observed 
forming  a considerable  projection  behind  the  exter- 
nal condyle  of  the  humerus.  In  the  case,  which 
was  mentioned  to  me  by  Mr.  Lawrence,  and  in 
that  which  I attended  in  December  1830,  the  head 
of  the  radius  lay  upon  the  outside  of  the  external 
condyle.  • 

Sir  Astley  Cooper  has  never  seen  a dislocation 
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[ of  the  upper  head  of  the  radius  backwards  in  the 
living  subject;  but  a man  was  brought  for  dis- 
section into  the  theatre  of  St.  Thomas’s  Hospital, 
who  had  such  a dislocation,  which  had  never  been 
reduced.  The  head  of  the  radius  was  thrown  be- 
hind the  external  condyle,  and  rather  to  the  outer 
side  of  the  lower  extremity  of  the  humerus.  The 
fore  part  of  the  coronary  ligament  was  torn  through, 
as  well  as  the  oblique  one,  and  the  capsular  was 
partially  lacerated. 

The  reduction  is  to  be  accomplished,  by  ex- 
tending the  fore-arm  and  endeavouring  to  bring 
it  into  the  supine  posture,  at  the  same  time,  that 
the  surgeon  tries  to  press  with  his  thumb  the  head 
of  the  radius  forwards,  towards  the  lesser  tubercle 
of  the  humerus,  and  into  the  little  sigmoid  cavity 
of  the  ulna  again.  Success  is  indicated  by  the  pa- 
tient being  now  able  to  perform  the  supine  motion 
of  the  hand,  and  to  bend  and  extend  the  elbow 
with  freedom. 

For  the  purpose  of  preventing  a return  of  the 
displacement,  and  giving  nature  an  opportunity  of 
repairing  the  torn  ligaments,  measures  must  be 
taken  to  hinder  the  pronation  of  the  hand,  Boyer 
recommends,  with  this  view,  a roller,  compresses, 
and  a sling  ; but,  it  appears  to  me,  that  a splint, 
extending  nearly  to  the  extremity  of  the  fingers, 
and  laid  along  the  inside  of  the  fore-arm,  with 
a pad  of  sufficient  thickness  to  keep  the  hand  duly 
supine,  would  be  right,  in  addition  to  the  sling, 
roller,  &c. 

As  facts  of  pathological  anatomy  relating  to 
this  dislocation,  Cruveilhier  informs  us,  that  he  is 
acquainted  with  only  the  two  cases,  of  which 
Sandifort  has  given  engravings.  (Museum  Anat. 
ch.  103.)  In  both  instances  the  head  of  the  ra- 
dius is  luxated  backward,  and  the  radius  and 
ulna  cross  at  their  upper  part,  as  in  extreme 
pronation,  and  are  there  anchylosed  to  one  an- 
other. In  one  of  these  examples  the  head  of  the 
radius  is  diminished;  the  lesser  articular  sur- 
face of  the  humerus  has  disappeared,  and  been 
confounded  with  the  trochlea,  so  as  to  correspond 
to  the  enlargement  of  the  greater  cavity  of  the 
ulna.  The  connection  of  the  radius  to  the  sigmoid 
cavity  of  the  ulna  extends  a good  way  along  the 
inner  side  of  the  coronoid  process  and  front  surface 
of  the  ulna.  Directly  below  this  connection,  the 
radius  is  increased  in  size,  and  is  much  deformed. 

In  consequence  also  of  the  lower  end  of  the 
ulna  having  lost  its  relations  to  the  corresponding 
cavity  of  the  radius,  it  no  longer  exists.  In  the 
second  example,  the  radius  and  ulna,  where  they 
cross,  are  soldered  together ; and  the  lower  end  of 
the  ulna  is  considerably  deformed,  and  its  head 
converted  into  a mere  tubercle ; while  the  head  of 
the  radius,  which  is  displaced  outwards  and  back-, 
wards,  is  divided  into  two  parts  ; one,  still  corre* 
sponding  to  the  lesser  articular  surface  of  the 
humerus  ; the  other  not  touching  that  surface  ex* 
cept  in  extreme  flexion  of  the  joint, 

Cruveilhier  refers  to  a case  reported  in  the 
Journ.  Hebdom.  de  Med.  as  a congenital  dislocation 
of  the  upper  head  of  the  radius  in  each  arm,  and 
also  allusion  is  made  by  M.  Paillard  to  another  in- 
stance of  the  same  kind,  which  was  met  with  many 
years  ago  by  Dupuytren.  Cruveilhier  does  not 
concur  in  regarding  these  eases  as  congenital ; 
and  adverts  to  the  frequency  of  incomplete  dis- 
placements of  the  head  of  the  upper  radius  back- 
wards in  young  children,  owing  to  the  imperfect 
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development  of  the  lesser  sigmoid  of  the  ulna,  the 
consequent  looseness  of  the  annular  ligament,  and 
the  frequently  forcible  pronation  of  their  hand, 
when  held  by  it  to  keep  such  young  subjects  from 
falling.  In  Cruveilhier’s  Livraison  ix.  pi.  3.  are 
given  representations  of  an  old  unreduced  dislo- 
cation of  the  head  of  the  radius,  which  lies  behind 
and  to  the  outer  side  of  the  lower  end  of  the  hu- 
merus, and  is  lodged  in  a little  cup  of  a fibrous 
structure,  formed,  as  Cruveilhier  suspects,  at  the 
expense  of  the  anconaeus,  and  its  aponeurosis,  or 
else  of  the  remains  of  the  external  lateral  and  an- 
nular ligaments.  The  head  of  the  radius  has  un- 
dergone a change  of  shape,  and  become  convex 
and"  oblong.  The  neck  is  slender,  and  projected 
outwards,  and  the  tuberele  very  diminutive. 

Fig.  4.  of  the  same  plate  illustrates  the  pathology 
of  another  unreduced  dislocation  of  the  upper  head 
of  the  radius  backwards,  which,  as  well  as  in  the 
foregoing  example,  lies  on  the  same  level  as  the 
apex  of  the  olecranon,  in  consequence  of  an  elong- 
ation of  the  head  and  neck  of  the  bone,  and  not  of 
its  ascent.  The  tubercle  of  the  radius,  which  is 
nearly  effaced,  and  the  insertion  of  the  biceps,  are 
on  a level  with  the  coronoid  process  of  the  ulna. 
There  is  a little  cup  of  fibrous  structure  for  the 
head  of  the  bone,  which  last  part  has  a thin  invest- 
ment of  cartilage.  The  lesser  sigmoid  cavity  of 
the  ulna  is  obliterated.  (See  Cruveilhier,  Anat. 
Pathol.  Livr.  ix.  PI.  3.,  Fol.  Paris  1829  — 
1832.) 

In  the  dislocation  of  the  head  of  the  radius  for- 
wards, this  part  is  thrown  into  the  hollow  above 
the  external  condyle,  and  upon  the  coronoid  pro- 
cess of  the  ulna.  According  to  Sir  Astley  Cooper,, 
the  fore-arm  is  slightly  bent,  but  cannot  be  bent 
to  a right  angle,  nor  completely  extended.  When 
it  is  suddenly  bent,  the  head  of  the  radius  strikes 
against  the  fore  part  of  the  os  humeri.  The  hand 
is  in  the  prone  position,  and,  if  rotated,  the  cor- 
responding motion  of  the  head  of  the  radius  can 
be  felt  at  the  upper  and  front  part  of  the  elbow 
joint.  The  coronary  or  annular,  the  oblique  liga- 
ment, the  front  of  the  capsular,  and  a portion  of 
the  interosseous  ligament,  are  torn. 

Sir  Astley  Cooper  refers  the  cause  of  this  accident 
to  a fall  upon  the  hand,  when  the  arm  is  extended ; 
in  which  event,  the  radius  receives  the  weight  of 
the  body,  and  is  forced  up  by  the  side  of  the  ulna, 
and  thrown  over  the  external  condyle  upon  the 
coronoid  process.  In  two  of  the  cases  recorded 
by  him,  the  reduction  could  not  be  accomplished ; 
in  the  third,  it  was  effected  during  a syncope,  by 
extending  the  fore-arm,  while  the  olecranon  rested 
on  Sir  Astley’s  foot.  In  the  fourth,  the  patient 
was  placed  on  a sofa,  and  his  arm  bent  over  the 
back  of  it,  in  which  state,  extension  was  made  from 
the  hand,  without  including  the  ulna.  The  sofa 
fixed  the  os  humeri,  and  the  reduction  was  accom- 
plished in  a few  minutes.  The  chief  things  to  be 
observed  are,  to  let  the  extension  act  upon  the 
radius  alone,  without  the  ulna,  and  during  the  ex- 
tension to  let  the  hand  be  supine.  ( Dislocations , 
p.  474 — 477.)  In  the  latter  posture,  the  fore-arm 
should  also  be  kept  by  means  of  a splint,  pad,  and 
bandage,  until  the  torn  parts  are  healed. 

Dislocation  of  the  lower  End  of  the  Ulna. 

Desault  gives  the  case  of  a laundress,  who  dis- 
located the  lower  end  of  the  ulna  backwards,  by  a 
powerful  pronation  of  her  hand  in  twisting  a wet 


sheet.  ( Boyer,  Mai.  Chir.  t.  iv.  p.  249.)  Another 
case,  much  more  rarely  met  with,  is  that  in  which 
the  lower  extremity  of  the  ulna  is  dislocated  forwards ; 
for  in  the  course  of  a long  experience,  Dupuytren 
had  seen  but  two  instances  of  it.  One  happened  to 
an  officer  of  the  gendarmerie,  whose  horse  fell  with 
him,  and  the  right  fore-arm  was  injured  between 
the  horse’s  head  and  the  ground.  On  presenting 
himself  at  the  Hotel-Dieu,  about  thirty-four  hours 
after  the  accident,  the  fore-arm  appeared  very  much 
swoln ; the  hand  was  in  the  midstate  between  pro- 
nation and  supination ; there  was  an  unusual  pro- 
jection of  the  skin  at  the  middle  of  the  front  of  the 
wrist,  while,  at  its  inner  part,  the  styloid  process 
was  not  perceptible;  and  behind,  instead  of  the 
customary  prominence,  formed  by  the  head  of  the 
ulna,  there  was  a depression.  W hen  the  ulna  was 
traced  from  the  elbow  to  the  hand,  the  direction  of 
it  was  felt  to  be  forwards  and  outwards,  crossing 
over  and  above  the  lower  end  of  the  radius.  As 
the  latter  bone  continued  free  from  displacement, 
the  carpus  did  not  project  either  backwards  or  for- 
wards. No  crepitus  was  distinguishable,  and  the 
prone  and  supine  movements  of  the  hand  were  en- 
tirely obstructed.  ( Dupuytren , Clin.  Chir  t.  iv. 
p.  503 — 506.)  Sir  Astley  Cooper  has  not  recorded 
any  example  of  this  rare  dislocation  of  the  end  of 
the  ulna  forwards,  which  never  presented  itself  to 
Desault  but  onee,  and  that  was  in  the  dead  body 
of  a man,  both  of  whose  arms  were  dislocated,  and 
of  whom  no  particulars  could  be  learnt.  The  end 
of  the  ulna  was  placed  in  front  of  the  sigmoid  cavity 
of  the  radius,  and  in  contact  with  the  os  pisiforme, 
to  which  it  was  connected  by  a capsular  ligament. 
(Boyer,  Mai.  Chir.  t.  iv.  p.249.)  The  latter  writer 
has  also  recorded  one  instance  of  the  accident. 
(Vol.  cit.  p.  253.) 

The  luxations  of  the  lower  head  of  the  radius, 
described  by  Desault,  are  the  same  as  those  named 
by  Sir  Astley  Cooper  and  Dupuytren  dislocations 
of  the  lower  end  of  the  ulna  from  the  radius;  and 
differ  from  a luxation  of  the  radius  at  the  wrrist, 
inasmuch  as  the  hand  is  not  thrown  in  the  opposite 
direction  to  that  of  the  radius,  which  bone  is  merely 
displaced  from  the  convex  articular  surface  of  the 
ulna,  the  hand  going  along  with  it.  This  circum- 
stance makes  a material  difference  in  the  mode  of 
reduction,  with  reference  to  the  direction  in  which 
the  hand  is  to  be  pushed.  In  the  luxation  of  the 
lower  end  of  the  ulna  backward  the  symptoms 
are,  constant  pronation  of  the  fore-arm ; an  in- 
ability to  perform  supination,  and  great  pain  on 
its  being  attempted ; an  unusual  projection  at  the 
back  of  the  joint,  in  consequence  of  the  protrusion 
of  the  little  head  of  the  ulna  through  the  capsule  ; 
the  position  of  the  radius  is  more  forward  than  na- 
tural ; constant  adduction  of  the  thumb,  which  is 
almost  always  extended,  and  a half  bent  state  of 
the  fore-arm. 

When  the  dislocation  is  forward,  an  assistant  is 
to  take  hold  of  the  elbow,  and  raise  the  arm  a little 
from  the  body;  while  another  is  to  support  the 
hand  and  fingers. 

The  surgeon  is  to  take  hold  of  the  end  of  the 
fore-arm  with  both  his  hands  ; one  applied  to  the 
inside,  the  other  to  the  outside,  in  such  a manner, 
that  the  two  thumbs  meet  each  other  in  front  of  the 
limb,  between  the  ulna  arid  radius,  while  the  fin- 
gers are  applied  to  the  back  of  the  wrist.  He  is 
then  to  endeavour  to  separate  the  two  bones  from 
each  other,  pushing  the  radius  backward  and  out- 
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ward,  while  the  ulna  is  held  in  its  proper  place. 
At  the  same  time,  the  assistant,  holding  the  hand, 
should  try  to  bring  it  into  a state  of  supination  and 
consequently  the  radius,  which  is  its  support.  Thus 
pushed,  in  the  direction  contrary  to  that  of  the  dis- 
location, by  two  powers,  the  radius  is  moved  out- 
ward, and  the  ulna  returns  into  the  opening  of  the 
capsule,  and  into  the  sigmoid  cavity. 

Sir  A.  Cooper  reduces  a dislocation  of  the  lower 
end  of  the  ulna  backward,  by  pressing  the  bone 
forwards,  and  maintains  the  reduction  with  splints, 
well  padded,  and  a compress  of  leather  over  the 
end  of  the  ulna.  (On  Dislocations,  p.  505.) 

If  chance  should  present  a dislocation  of  the 
lower  end  of  the  ulna  forwards,  the  same  proceed- 
ings, executed  in  the  opposite  direction,  would  ac- 
complish the  reduction.  (See  CEuvres  Chir.  de 
Desault,  t.  i.) 

In  one  example  of  this  very  rare  accident,  which 
was  under  Dupuytren,  counter-extension  with  the 
elbowr  bent  to  a right  angle  over  a folded  cloth, 
and  extension,  made  from  the  wrist  itself,  failed  to 
reduce  the  bone  ; but,  as  soon  as  Dupuytren  made 
extension,  from  the  hand  and  pressed  this  part 
strongly  outwards,  while,  with  both  his  thumbs, 
he  propelled  the  ulna  inwards  and  backwards,  the 
reduction  was  effected.  (Dupuytren,  Clin.  Chir. 
t.  iv.  p.  507.) 

A protrusion  of  the  small  end  of  the  ulna  through 
the  skin  forwards  must  be  excessively  rare,  owing 
to  the  strength  of  the  ligaments,  and  the  thickness  of 
the  integuments  themselves,  in  this  direction  ; but, 
in  the  dislocation  backwards,  the  ligaments  make 
less  resistance,  and  the  skin  is  almost  close  to  the 
bone,  so  that,  in  this  case,  the  protrusion  is  more 
likely  to  happen.  If  the  dislocation  were  com- 
pound, ought  the  end  of  the  bone  to  be  sawn  off,  or 
amputation  performed  ? Dupuytren  is  in  favour 
of  immediately  reducing  the  end  of  the  ulna,  and 
making  free  incisions  for  the  relief  of  the  tension 
and  strangulation  likely  to  ensue.  He  would  not 
saw  off  the  end  of  the  ulna — much  less  would  he 
amputate.  (Clin.  Chir.  t.  iv.  p.  510.)  The  free 
incisions,  I think,  would  be  early  enough  when  the 
confinement  of  the  inflamed  parts  by  the  fascia 
had  actually  come  on,  and  threatened  mischievous 
consequences. 

Cruveilhier  gives  an  engraving  of  a fore-arm,  in 
which  the  radio-carpal  articulation  had  been  dis- 
located by  the  force  of  the  contraction  of  the  cica- 
trix of  an  extensive  burn.  The  end  of  the  radius 
was  in  front  of  the  carpal  bones.  (See  Anat. 
Pathol.  Mat.  des  Articulations,  Fol.  Paris,  1829. 
— 1832.)  This  example,  however,  does  not  affect 
the  general  accuracy  of  Dupuytren’s  observations, 
with  regard  to  the  excessive  rarity  of  dislocation  of 
this  joint  by  external  violence. 

Dislocations  of  the  Wrist. 

The  carpal  bones  are  usually  described  as  being 
capable  of  being  luxated  from  the  lower  end  of  the 
radius  forwards  or  backwards,  inwards  or  outwards. 
The  case  backwards,  which  has  been  stated  to  be 
the  most  frequent,  is  facilitated  by  the  direction  of 
the  convex  articular  surfaces  of  the  scaphoid,  lunar, 
and  cuneiform  bones,  which  slope  more  backwards 
than  forwards.  According  to  Sir  Astley  Cooper, 
the  direction  of  the  force  determines  the  direction 
in  which  the  carpal  bones  are  thrown : thus,  if  a 
person,  in  falling,  put  out  his  hand  to  save  himself, 
and  fall  upon  the  palm,  a dislocation  may  happen, 
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the  radius  and  ulna  being  forced  forwards  upon 
the  annular  ligament,  and  the  carpal  bones  thrown 
backwards.  A considerable  swelling  is  produced 
by  the  radius  and  ulna  on  the  fore  part  of  the  wrist, 
and  a similar  protuberance  upon  the  back  of  the 
wrist  by  the  carpus,  with  a depression  above  it,  and 
the  hand  is  bent  back.  When  the  carpal  bones  are 
dislocated  forwards  under  the  flexor  tendons,  and 
the  radius  and  ulna  backwards  upon  the  posterior 
part  of  the  carpus,  the  accident  has  been  caused  by 
a fall  on  the  back  of  the  hand.  In  each  of  these 
cases,  two  swellings  are  produced ; one  by  the 
radius  and  ulna ; the  other,  by  the  bones  of  the 
carpus.  Sprains  will  often  cause  a great  swelling 
over  the  flexor  tendons,  and  give  rise  to  the  sus- 
picion of  a luxation,  from  which  they  may  be 
known  by  the  swelling  being  single,  and  its  not 
having  made  its  appearance  directly  after  the  in- 
jury. 

Notwithstanding  these  statements,  respecting  dis- 
locations of  the  wrist,  Dupuytren  invariably  found, 
that  these  pretended  accidents  always  turned  out  to 
be  fractures  of  the  radius  near  the  articulation;  and 
he  was  of  opinion,  that  there  is  not  a single  unequi- 
vocal instance  on  record  of  a dislocation  of  the  radio- 
carpal articulation.  Fie  had  dissected  numerous 
wrists,  but  never  observed  a luxation  of  them  from  a 
fall  on  the  palm.  The  only  cases,  which  he  met  with, 
were  consequent  to  diseases  of  the  articulation,  or 
symptomatic  of  other  lesions.  (Clin.  Chir.  t.  iv. 
p.  162.)  Dupuytren  quotes  the  following  lines 
from  a memoir  on  fractures  of  the  fore-arm  by  Pou- 
teau  : — “ Ces  fractures  sont  le  plus  souvent  prises 
pour  des  entorses,  pour  des  luxations  incompletes,  ou 
pour  un  ecartement  ou  du  cubitus,  ou  du  radius  a leur 
jonclion  vers  le  poignet.”  Desault  likewise,  in  no- 
ticing fractures  of  the  lower  end  of  the  radius,  ad- 
verts to  their  having  sometimes  been  mistaken  for 
dislocations  : — “At  the  present  time  (says  Dupuy- 
tren) there  can  be  no  doubt  about  the  frequency 
of  fractures  of  the  lower  end  of  the  radius,  and 
about  the  impossibility,  or  at  all  events,  the  ex- 
treme rarity  of  dislocations.”  This  celebrated  sur- 
geon dwells  upon  a variety  of  anatomical  circum- 
stances, which  seem  to  account  for  the  rarity  of 
the  latter  kind  of  accident ; and  explains  how  in 
a fall  upon  the  hand  or  front  of  the  wrist,  the  force 
acts  upon  the  radius,  and  is  very  likely  to  break  its 
lower  end,  which,  though  thick,  is  of  a soft  spongy 
structure.  The  resistance  to  the  dislocation  for- 
wards, made  by  the  several  flexor  tendons,  which 
pass  under  the  annular  ligament  is  also  taken  into 
the  account.  So  considerable  is  the  total  resistance, 
when  the  wrist  is  very  much  extended,  that  Dupuy- 
tren was  convinced,  that  a force  of  2000  pounds 
would  not  overcome  it.  As  for  a dislocation  back- 
wards from  a fall  on  the  back  of  the  hand,  Dupuy- 
tren conceived,  that  there  was  effectual  resistance 
made  to  its  occurrence  by  the  extensor  tendons. 
So  strong  were  Dupuytren’s  doubts  of  the  possibility 
of  a dislocation  of  the  lower  end  of  the  radius  for- 
wards, that  he  was  induced  to  examine  very  care- 
fully the  only  case  of  it  recorded  with  any  details 
in  modern  times,  namely  that  published  by  Profes- 
sor Cruveilhier.  (Anat.  Pathol.  Mai.  des  Articu- 
lations.) The  subject  was  an  adult  female,  about 
whom  no  information  could  be  obtained.  The 
fore-arm  seemed  shorter,  than  natural ; the  lower 
ends  of  the  radius  and  ulna  formed  a considerable 
prominence  under  the  skin ; but  the  radius  pro- 
jected less  than  the  ulna,  and  did  not  descend  so 
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far.  The  upper  extremity  of  the  carpus  was  on  a 
plane  superior  and  anterior  to  that  of  the  lower 
extremity  of  the  bones  of  the  fore-arm.  The  hand 
formed  a right  angle  with  the  fore-arm,  and  inclined 
towards  the  radial  side.  Extension  was  impossible; 
but  flexion  could  be  carried  much  beyond  a right 
angle.  In  the  dissection,  Cruveilhier  found  all  the 
muscles  of  the  arm  in  a state  of  atrophy,  and  es- 
pecially, the  radial  and  ulnar  extensors  and  flexors, 
and  the  pronators  and  supinators.  The  upper  row 
of  carpal  bones  were  remarkably  altered  in  shape, 
aud,  with  the  exception  of  the  pisiform  bone,  re- 
duced in  size  by  one-half.  The  second  row  was 
likewise  altered,  and,  indeed,  of  the  great  and 
unciform  bones  the  mere  rudiments  remained ; 
while  the  upper  part  of  the  trapezium  and  trapezoid 
bones,  which  should  correspond  to  the  scaphoid, 
was  diminished.  The  ulna,  but  slightly  altered 
in  shape,  reached  five  or  six  lines  beyond  the  lower 
end  of  the  radius.  The  radius  was  shortened  and 
deformed,  principally  at  its  lower  end,  which  was 
large  and  irregular,  and  grooved  on  its  posterior 
surface  for  the  lodgment  of  the  extensor  muscles. 
Erom  these  and  some  other  particulars,  M.  Cru- 
veilhier concluded,  that  the  accident  had  been  a 
dislocation  of  the  bones  of  the  fore-arm  backwards, 
or  of  the  carpus  forwards.  On  the  contrary,  Du- 
puytren  suspected,  that  the  case  had  been  a fracture, 
which,  from  the  atrophy  of  the  carpal  bones,  had  pro- 
bably taken  place  in  infancy.  Amongst  other  con- 
siderations, which  influenced  Dupuytren  in  regard- 
ing the  case  as  a fracture,  was  the  shortened  state 
of  the  radius ; while  the  ulna,  which  was  also  lux- 
ated, and  even  less  active  than  it,  was  half  an  inch 
longer  than  it.  On  the  presumption  of  the  case  being 
a fracture,  or  a detachment  of  the  epiphysis,  every 
thing  is  readily  explicable.  The  epiphysis  of  the  radius 
was  believed  by  Dupuytren  to  have  been  separated 
by  a fall  on  the  back  of  the  hand,  and  the  violence 
seemed  to  him  to  have  thrown  it  with  the  carpus 
and  hand  forwards.  The  union  of  the  epiphysis 
to  the  bone  appeared  to  him  to  account  for  the  un- 
usual process,  which  supports  the  new  articulation ; 
and  the  ulna  itself  really  dislocated,  was  longer 
than  the  radius,  which,  besides  being  broken,  had 
been  shortened  by  the  displacement  of  the  frag- 
ments. According  toM.  Malgaigne,  the  shorten- 
ing of  the  radius,  on  the  supposition  of  the  case 
being  a dislocation,  was  inexplicable. 

Many  years  ago,  a bricklayer  was  taken  to  the 
Hotel-Dieu  with  several  dangerous  injuries  received 
in  a fall.  His  skull  was  fractured,  and  there  was 
a good  deal  of  deformity  about  the  wrist.  Some 
surgeons  thought  that  there  was  a dislocation  of  the 
carpus  backwards.  On  the  contrary,  Dupuytren 
pronounced  the  case  to  be  a fracture  of  the  inferior 
part  of  the  fore-arm.  The  patient  having  died  of 
the  consequences  of  the  injury  of  the  head,  the 
correctness  of  Dupuytren’s  diagnosis  was  verified 
in  the  post  mortem  examination.  M.  Marjolin  was 
mistaken  in  a similar  case,  as  was  likewise  proved 
by  dissection. 

Another  source  of  occasional  deception  is  a par- 
ticular conformation  of  the  wrist  in  certain  classes 
of  workmen,  whose  employments  lead  them  to 
make  sudden,  violent,  and  repeated  extensions. 
In  consequence  of  these  efforts,  the  ligaments  of 
the  wrist  not  unfrequently  become  relaxed,  so  as  to 
allow  the  bones  to  move  more  extensively  than  in 
the  natural  state.  The  carpus,  being  then  not  firmly 
fixed  to  the  fore-arm,  yields  to  the  action  of  the 


flexor  muscles,  and  becomes  displaced  in  front 
of  the  lower  ends  of  the  radius  and  ulna.  De- 
formity, and  some  degree  of  weakness  are  the  only 
inconveniences  of  this  state  of  the  wrist,  which  rarely 
obliges  the  individuals  to  discontinue  work.  (See 
Diet,  des  Sciences  Med.)  When  a fracture  of  the 
lower  end  of  the  radius  is  mistaken  for  a disloca- 
tion, or  neglected,  the  interosseous  space  becomes 
effaced ; the  fore-arm,  instead  of  its  proper  flat 
form  in  this  situation,  acquires  a cylindrical  shape ; 
and  the  movements  of  pronation  and  supination 
are  destroyed.  (Dupuytren,  Clin.  Chir.  t.  iv.  p. 
211.)  I have  seen  two  cases,  within  a recent 
period,  where  the  epiphysis  of  the  lower  end  of  the 
radius  was  separated  from  the  rest  of  the  bone  by 
a fall.  Both  the  patients  were  boys,  who  had 
sustained  other  severe  injuries.  One  died  in  the 
North  London  Hospital;  and  the  joint,  having 
been  dissected,  is  preserved  in  University  College 
museum. 

If  a dislocation  of  the  radio-carpal  joint  were  to 
be  met  with,  gentle  extension  and  counter-exten- 
sion would  be  requisite,  while  the  two  surfaces  of 
the  joint  should  be  made  to  slide  on  each  other  in 
a direction  contrary  to  what  they  took  when  the 
accident  occurred. 

Dislocation  of  the  Carpus,  Metacarpus, 
Lingers,  and  Thumb. 

A simple  dislocation  of  the  carpal  bones  from 
each  other  seems  almost  impossible.  The  os  mag- 
num, however,  is  sometimes  partially  luxated  from 
the  deep  cavity  formed  for  it  in  the  os  scaphoides 
and  os  lunare.  This  displacement  is  produced  by 
too  great  a flexion  of  the  bones  of  the  first  phalanx 
on  those  of  the  second,  and  the  os  magnum  forms 
a tumour  on  the  back  of  the  hand.  (Chopart, 
Boyer,  Richerand.)  Chopart  once  met  with  a 
partial  luxation  of  the  os  magnum.  Boyer  had 
seen  several  examples  of  the  accident,  which,  he 
says,  is  more  common  in  women  than  men  ; a 
circumstance  which  he  imputes  to  the  ligaments 
being  looser  in  females,  and  to  the  bones  of  the 
carpus  in  them  having  naturally  a greater  degree 
of  motion.  The  tumour  increases,  when  the  hand 
is  bent,  and  diminishes,  when  it  is  extended.  The 
case  does  not  produce  any  serious  inconvenience. 
It  the  wrist  be  extended,  and  pressure  be  made  on 
the  head  of  the  os  magnum,  the  reduction  is  easily 
accomplished;  though  a renewal  of  the  displace- 
ment cannot  be  prevented,  unless  the  extension 
and  compression  be  kept  up  by  means  of  a suitable 
apparatus,  during  the  vvhole  time  requisite  for  the 
healing  of  the  torn  ligaments.  As  the  inconveni- 
ences.of  the  accident  are  slight,  few  patients  will 
submit  to  any  tedious,  irksome  treatment;  and 
sometimes  the  surgeon  is  never  consulted,  till  it  is 
too  late  to  think  of  replacing  the  bone. 

Sir  Astley  Cooper  has  seen  two  cases  of  displace- 
ment of  the  os  magnum  in  females ; the  accidents 
produced  a weakness  of  the  hand,  and  arose  from 
relaxation  of  the  ligaments.  One  example  is  also 
given  of  a dislocation  of  the  os  scaphoides,  which 
was  thrown  backward  upon  the  carpus,  with  the 
lower  portion  of  the  broken  radius.  (On  Disloca- 
tions, p.  514,  515.)  Compound  dislocations  of 
the  carpal  bones  generally  arise  from  gunshot 
violence,  or  other  great  mechanical  injury.  In 
these  cases,  it  is  sometimes  necessary  to  take  away 
the  displaced  bones  altogether;  and,  too  frequently, 
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the  accident  is  complicated  with  so  much  additional 
mischief,  as  to  require  amputation. 

The  connection  of  the  metacarpal  bones  with 
one  another,  and  with  those  of  the  carpus,  is  so 
close,  and  the  degree  of  motion  so  slight,  that  a 
dislocation  can  hardly  take  place.  Thus,  Sir  Ast- 
ley  Cooper,  in  his  vast  experience,  has  never  seen 
them  dislocated,  except  by  the  bursting  of  guns, 
or  by  the  passage  of  heavy  carriages  over  the  hand ; 
cases  frequently  demanding  amputation.  (On  Dis- 
locations, p.  519.)  The  first  metacarpal  bone, 
which  is  articulated  with  the  os  trapezium,  and 
admits  of  the  movements  of  flexion,  extension, 
abduction,  and  adduction,  is  capable  of  being 
luxated;  but  the  accident  is  uncommon.  Al- 
though, from  the  nature  of  the  joint,  between  the 
first  metacarpal  bone  and  the  trapezium,  one 
might  infer,  that  a dislocation  is  possible  in  four 
directions,  some  of  these  varieties  must  be  very 
rare.  The  dislocation  backwards  is  produced 
by  the  application  of  external  force  to  the  back 
of  the  metacarpal  bone,  which  is  violently  bent, 
the  case  usually  arising  from  a fall  on  the  outer 
edge  of  the  hand.  The  capsular  ligament  is  lace- 
rated, the  extensor  tendons  of  the  thumb  are  pushed 
up,  and  the  head  of  the  bone  slips  behind  the  tra- 
pezium. 

In  the  cases,  which  Sir  Astley  Cooper  has  seen, 
the  metacarpal  bone  was  thrown  inwards,  between 
the  trapezium  and  the  root  of  the  metacarpal  bone  of 
the  fore-finger,  so  as  to  form  a protuberance  towards 
tne  palm ; the  thumb  was  extended  backwards,  and 
it  could  not  be  brought  towards  the  little  finger. 
Considerable  pain  and  swelling  followed  the  acci- 
dent. In  the  reduction,  Sir  Astley  Cooper  deems 
it  best  to  make  extension  with  the  thumb  inclined 
towards  the  palm,  in  order  to  lessen  the  resistance  of 
the  flexor  muscles.  Steady  extension  must  be  unre- 
mittingly kept  up  ; and,  if  the  reduction  cannot  be 
accomplished  in  this  way,  the  same  experienced 
surgeon  considers  it  advisable  “ to  leave  the  case 
to  the  degree  of  recovery,  which  nature  will  in  time 
produce,  rather  than  divide  the  muscles,  or  run 
any  risk  of  injuring  the  nerves  and  blood-vessels.” 
In  a compound  dislocation,  produced  by  the  burst- 
ing of  a gun,  the  bone  is  to  be  reduced,  the  integu- 
ments brought  together,  and  the  part  poulticed. 
When  the  muscles  are  severely  torn,  amputation  of 
the  thumb  may  be  necessary,  in  which  case  Sir 
Astley  Cooper  recommends  the  removal  of  the 
articular  surface  of  the  trapezium  with  a saw. 
(On  Dislocations,  p.  488.  ed.  4.)  The  cutting 
pliers  would  perhaps  answer  better. 

The  first  phalanges  of  the  fingers  may  be  dis- 
located backwards  off  the  heads  of  the  metacarpal 
bones.  A luxation  forwards  would  be  difficult; 
because  the  articular  surfaces  of  the  metacarpal 
bones  extend  a good  way  forwards,  and  the  palm 
of  the  hand  makes  resistance  to  such  an  accident. 
According  to  Sir  Astley  Cooper,  dislocation  of  the 
fingers  more  frequently  happens  between  the  first 
and  second  phalanges,  than  between  the  second 
and  third ; the  second  being  thrown  forward,^  to- 
wards the  theca,  and  the  first  backwards.  The 
reduction  is  effected  by  making  extension  with  a 
slight  inclination  forward,  so  as  to  relax  the  flexor 
muscles.  When  reduction  is  impracticable  by 
common  means,  or  frbm  the  oldness  of  the  dis- 
location, Sir  Astley  Cooper  disapproves  of  the 
scheme  of  dividing  the  ligaments,  in  order  to  suc- 
ceed. The  mischief,  which  he  has  known  arise 
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from  injuries  of  tendons  and  ligaments,  deters  him 
from  advocating  the  practice.  (On  Dislocations, 
p.  485,  486.  ed.  4.) 

The  first  phalanx  of  the  thumb  is  often  dislocated 
backwards,  behind  the  head  of  the  first  metacarpal 
bone,  in  which  case  it  forms  a projection  backwards, 
and  remains  extended,  while  the  second  phalanx  is 
bent.  The  motion  of  this  joint  is  lost,  but  that 
between  the  metacarpal  bone  and  the  os  trapezium 
continues  free. 

This  dislocation  should  be  speedily  reduced  ; 
for,  after  eight  or  ten  days,  it  becomes  irreducible. 
Sir  Astley  Cooper  recommends  the  extension  to  be 
made,  while  the  thumb  is  bent  towards  the  palm, 
and  the  flexor  muscles  relaxed ; and  the  following 
is  his  method  of  applying  the  extending  force,  which 
he  adopts  also  for  dislocations  of  the  toes,  thumb, 
and  fingers  in  general : — “ The  hand  is  to  be  first 
steeped  in  warm  water,  for  a considerable  time,  to 
relax  the  parts,  as  much  as  possible.  Then  a piece 
of  thin  wetted  leather,  (wash  leather  for  instance), 
is  to  be  put  around  the  first  phalanx,  and  as  closely 
adapted  to  the  thumb  as  possible.  A portion  of 
tape,  about  two  yards  in  length,  is  then  to  be  ap- 
plied upon  the  surface  of  the  leather  in  the  knot, 
which  is  called  by  the  sailors,  the  clove-hitch,  for 
this  becomes  tighter  as  the  extension  proceeds.  An 
assistant  places  his  middle  and  fore-finger  between 
the  thumb  and  fore-finger  of  the  patient,  and  makes 
the  counter-extension,  whilst  the  surgeon,  assisted 
by  others,  draws  the  first  phalanx  from  the  meta- 
carpal bone,  directing  it  a little  inwards,  towards 
the  palm  of  the  hand.  The  extension  should  be 
supported  for  a considerable  length  of  time,  and  if 
success  does  not  attend  the  surgeon’s  efforts,  it  is 
right  to  adopt  the  following  plan  : — The  leather 
and  sailor’s  knot  are  to  be  applied  as  before  directed, 
and  a strong  worsted  tape  is  to  be  carried  between 
the  metacarpal  bone  of  the  thumb  and  the  fore- 
finger. The  arm  is  then  to  be  bent  around  a bed- 
post, and  the  worsted  tape  fixed  to  it.  A pulley  is 
then  to  be  hooked  to  the  tape,  which  surrounds  the 
first  phalanx,  and  extension  is  to  be  made.  This 
mode  is  almost  sure  to  succeed.”  (Sir  A.  Cooper, 
Op.  cit.  p.  493.  ed.  4.)  In  a luxation  of  the  first 
bone  of  the  thumb,  which  was  too  old  to  be  easily 
reduced,  and  where  the  part  was  thrown  behind 
the  head  of  the  metacarpal  bone,  Desault  proposed 
cutting  down  to  the  dislocation,  and  pushing  the 
head  of  the  bone  into  its  place  with  a spatula. 
Even  in  cases,  which  are  quite  recent,  this  kind  of 
dislocation  sometimes  cannot  be  reduced  without 
the  utmost  difficulty ; and  the  different  proposals 
which  have  been  made,  respecting  this  particular 
accident,  by  Mr.  Evans,  the  late  Mr.  Hey,  Sir 
C.  Bell,  and  Boyer,  deserve  the  notice  of  the  sur- 
gical practitioner.  On  this  subject,  however,  Sir 
Astley  Cooper  remarks,  that  he  has  seen  too  much 
mischief  arise  from  injury  to  the  tendons  and  liga- 
ments, ever  to  recommend  their  division,  in  order 
to  facilitate  the  reduction,  when  extension  will  not 
succeed.  (On  Dislocations,  p.523.)  Dislocations 
of  the  thumb  and  little  finger  inwards,  and  that  of 
the  thumb  outwards  (which  are  possible  cases), 
and  luxations  of  the  first  phalanges  of  the  other 
fingers  backwards,  and  of  their  second  phalanges 
forwards,  are  all  reduced  by  making  extension  on 
the  lower  end  of  the  affected  thumb,  or  finger,  and 
at  the  same  time  pressing  the  head  of  the  bone  to- 
wards its  natural  situation. 
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Dislocations  of  the  Bones  of  the  Pelvis. 

Experience  proves,  that  the  bones  of  the  pelvis, 
4 '.t withstanding  the  vast  strength  of  their  ligaments, 
may  be  dislocated  by  violence  : thus,  the  os  sacrum 
viay  be  driven  forwards  towards  the  interior  of  the 
pelvis  ; the  ossa  ilium  may  be  displaced  forwards 
and  upwards ; and  the  bones  of  the  pubes  may  be 
totally  separated  at  the  symphysis,  and  an  evident 
degree  of  moveableness  occur  between  them.  For 
the  production  of  these  accidents,  however,  the 
operation  of  enormous  force  is  requisite ; and,  in 
fact,  their  usual  causes  are  falls  from  a great  height ; 
the  fall  of  a very  heavy  body  against  the  sacrum, 
at  a period  when  the  body  is  fixed ; and  the  pres- 
sure of  the  pelvis  between  a wall,  or  post,  and  the 
wheel  of  a carriage,  or  waggon.  Hence,  the  dis- 
location is  generally  the  least  part  of  the  mischief 
occasioned  by  such  kinds  of  violence,  and  the  case 
is  often  attended  with  concussion  of  the  spinal  mar- 
row, injury  of  the  sacral  nerves,  extravasation  of 
blood  in  the  cellular  substance  of  the  pelvis  or 
cavity  of  the  peritoneum,  injury  of  the  kidneys, 
and  fracture  of  one  or  more  of  the  bones  of  the 
pelvis.  Sir  A.  Cooper  has  remarked,  that  some 
of  these  cases,  complicated  with  fracture,  are 
liable  to  be  mistaken  for  dislocations  of  the 
thigh  : — “ When  a fracture  of  the  os  innominatum 
happens  through  the  acetabulum,  the  head  of  the 
femur  is  drawn  upwards,  and  the  trochanter  some- 
what forwards,  so  that  the  leg  is  shortened,  and  the 
knee  and  foot  is  turned  inwards.  Such  a case, 
therefore,  may  be  readily  mistaken.  If  the  os  in- 
nominatum is  disjointed  from  the  sacrum,  and  the 
pubes  and  ischium  are  broken,  the  limb  is  slightly 
shorter  than  the  other ; but  the  knee  and  foot  are 
not  turned  inwards.  These  accidents  may  generally 
be  detected  by  a crepitus  perceived  in  the  motion 
of  the  thigh,  when  the  surgeon  applies  his  hand  to 
the  crista  of  the  ilium,  and  there  is  greater  motion, 
than  in  a dislocation  of  the  thigh.”  ( Surgical 
Essays,  part  i.  p.  49.)  In  a subsequent  article, 
I shall  notice  Mr.  Earle’s  observations  on  this  sub- 
ject. See  Fracture. 

In  addition  to  the  complications,  which  may 
attend  a dislocation  of  the  bones  of  the  pelvis,  and 
arise  immediately  from  the  external  violence,  the 
case  is  always  followed  by  inflammation,  the  con- 
sequences of  which  may  be  very  serious,  not  only 
on  account  of  the  extent  of  the  articular  surfaces 
affected,  but  because  such  inflammation  may  extend 
to  the  peritoneum,  and  viscera  of  the  abdomen  and 
pelvis,  of  which  1 have  myself  seen  instances. 

Louis  relates  a case,  in  which  the  os  ilium  of  the 
right  side  was  separated  from  the  sacrum,  so  as  to 
project  nearly  three  inches  behind  it.  The  accident 
was  caused  by  a heavy  sack  of  wheat  falling  on  a 
labourer.  ( Mim . de  l’  Acad,  de  Chir.  t.  iv.  4to.) 

In  a case,  recorded  by  Sir  A.  Cooper,  the  pos- 
terior part  of  the  acetabulum  was  broken  off,  and 
the  head  of  the  thigh-bone  had  slipped  from  its 
socket ; the  fracture  extended  across  the  os  innom- 
inatum to  the  pubes,  the  bones  of  which  were 
separated  at  the  symphysis  nearly  an  inch  asunder. 
The  ilia  were  separated  on  each  side,  and  the  left 
os  pubis,  ischium,  and  ilium  broken.  ( Surgical 
Essays,  part  i.  p.  50.)  In  the  same  work  may  be 
perused  another  case  of  fracture  of  the  body  of  the 
os  pubis  and  ramus  of  the  ischium,  combined  with 
a luxation  of  the  right  os  innominatum  from  the 


sacrum,  and  laceration  of  the  ligaments  of  the 
symphysis  of  the  pubes. 

When  these  cases  do  not  prove  fatal  from  the 
direct  effect  of  the  great  violence  committed  on 
many  parts,  or  from  peritonitis,  the  same  un- 
pleasant event  sometimes  follows  rather  later  from 
suppuration  of  the  articular  surfaces  taking  place, 
and  abscesses  forming  in  the  cellular  tissue  of  the 
pelvis.  (Boyer,  Mai.  Chir.  t.  iv.  p.  147.) 

A case,  in  which  a dislocation  of  the  left  os 
innominatum  upwards  had  a successful  termin- 
ation, was  attended  by  Enaux,  Hoin,  and  Chaus- 
sier,  and  is  published  in  a modern  work.  (Mem. 
de  V Acad,  des  Sciences  de  Dijon.)  As  the  reduc- 
tion could  not  be  accomplished  at  first,  antiphlogis- 
tic treatment  was  followed  for  some  days,  when  new 
attempts  to  replace  the  bone  were  made,  but  could 
not  be  continued,  as  they  caused  a recurrence  of  pain 
and  other  bad  symptoms.  A third  trial,  made  at  a 
later  period , was  not  more  effectual ; and  all  thoughts 
of  reduction  were  then  abandoned.  After  the  pa- 
tient had  been  kept  quiet  some  time,  though  not  so 
long  as  was  wished,  he  quitted  his  bed,  and  began 
to  walk  about  on  crutches.  I do  not  understand, 
however,  as  is  asserted,  how  the  weight  of  the  body 
could  now  bring  about  the  reduction,  which  had 
been  previously  attempted  in  vain.  Be  this  as  it 
may,  the  result  was  the  patient’s  recovery.  The 
fact  clearly  proves,  as  Bover  observes,  that,  in 
cases  of  this  description,  the  most  important  object 
is  not  to  aim  at  the  reduction,  but  rather  to  oppose, 
by  every  means  in  our  power,  inflammation  and  its 
consequences.  Frequently,  the  use  of  the  catheter 
is  necessary,  and,  sometimes  an  incontinence  of 
urine,  or  the  involuntary  discharge  of  the  feces, 
demands  the  strictest  attention  to  cleanliness.  In 
these  cases,  if  the  patient  live  any  time,  there  is 
also  another  source  of  danger,  consisting  in  a ten- 
dency to  sloughing  in  the  soft  parts,  on  which 
the  patient  lies,  and  which,  when  they  have  been 
bruised,  require  still  greater  vigilance. 

The  os  coccygis  is  not  so  easily  dislocated  as 
fractured.  Boyer  had  seen  it'  displaced  in  a man, 
who  had  extensive  ulcerations,  by  which  it  was 
laid  bare.  There  was  an  interspace  of  nearly 
two  inches,  between  the  sacrum  and  base  of  the  os 
coccygis.  In  proportion  as  the  man  regained  his 
strength,  the  bone  recovered  its  right  position,  and 
at  length  united  to  the  os  sacrum,  notwithstanding 
the  action  of  the  levatores  ani,  which  are  inserted 
into  it.  This  case,  however,  was  not  an  accidental 
luxation  ; but  arose  from  the  destruction  of  the 
ligaments  by  disease. 

Authors  mention  two  kinds  of  dislocation,  to 
which  the  os  coccygis  is  liable  ; one,  inward  ; the 
other,  outward.  The  first  is  always  occasioned  by 
external  violence ; the  second,  by  the  pressure  of 
the  child’s  head  in  difficult  labours.  Pain,  dif- 
ficulty of  voiding  the  feces  and  urine,  tenesmus 
and  inflammation,  sometimes  ending  in  abscesses, 
which  interest  the  rectum,  are  symptoms,  said  to 
follow  such  dislocations. 

All  schemes  for  the  reduction  are  useless,  as  the 
bone  will  spontaneously  return  into  its  place  as 
soon  as  the  cause  of  displacement  ceases ; and  the 
introduction  of  the  finger  within  the  rectum,  and 
handling  of  the  painful  and  injured  parts,  are  more 
likely  to  increase  the  subsequent  inflammation,  and 
produce  abscesses,  than  have  any  beneficial  effect. 
The  wisest  plan  is  to  be  content  with  enjoining 
quietude,  and  adopting  antiphlogistic  measures. 
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Dislocation  of  the  Ribs. 

J.  L.  Petit  believed  such  a case  never  occurred. 
Buttet  related  an  instance,  which  he  supposed  to 
be  a dislocation  of  the  posterior  extremity  of  the 
rib  from  the  vertebrae  ; but  Boyer  clearly  proved, 
that  no  true  reasons  existed  for  this  opinion,  and 
that  the  case  was  only  a fracture  of  the  bone,  near 
the  spine.  (MaZ,  Chir.  t.  iv.  p.  123.)  Pare, 
Barbette,  Juncker,  Platner,  and  Heister,  not  only 
admit  the  occurrence  of  luxations  of  the  ribs,  but 
describe  different  species  of  them.  Lieutaud  ex- 
tended the  term  luxations  to  cases,  in  which  the 
head  of  the  rib  is  separated  by  disease,  the  pressure 
of  aneurisms,  &c. 

In  a modern  work  may  be  read  the  particulars 
of  a case,  where  all  the  ribs  were  dislocated  from 
their  cartilages,  in  consequence  of  the  chest  being 
violently  compressed  between  the  beam  ot  a mill 
and  the  wall.  In  such  a case  there  is  no  means  of 
reduction,  except  the  effect  produced  by  forcible 
inspirations  ; nor  are  there  any  modes  of  relief  , but 
bleeding,  and  the  application  of  a roller  round  the 
chest.  (See  C.  Bell’s  Surg.  Obs.  p.  171.) 

Dislocations  of  the  Thigh-Bone. 

The  head  of  the  thigh-bone  may  be  dislocated 
upwards  on  the  dorsum  of  the  ilium  ; upwards  and 
forwards,  on  the  body  of  the  os  pubis  ; downwards 
and  forwards,  on  the  foramen  ovale  ; backwards, 
on  the  ischiatic  notch  ; and,  on  very  rare  occasions, 
behind  the  tuberosity  of  the  ischium.  The  disloc- 
ation upwards,  and  that  downwards  and  forwards, 
are  the  most  frequent. 

The  dislocation  upwards , on  the  dorsum  of  the 
ilium , is  attended  with  the  following  symptoms:  — 
The  limb  is  from  one  inch  and  a half  to  two  inches 
and  a half  shorter  than  its  fellow,  the  thigh  a little 
bent,  and  carried  inwards.  The  knee  inclines  more 
forwards  and  inwards  than  the  opposite  one ; the 
leg  and  thigh  are  turned  inwards,  and  the  foot 
points  in  this  direction ; the  toe  resting,  as  Sir  A. 
Cooper  remarks,  against  the  tarsus  of  the  other  foot. 
( Surgical  Essays,  part  iv.  p.  27.)  There  is  an  ap- 
proximation of  the  trochanter  major  to  the  anterio) 
superior  spinous  process  of  the  ilium  ; and,  at  the 
same  time,  it  is  elevated  and  carried  a little  for- 
wards. It  is  also  less  prominent,  than  that  on  the 
opposite  side,  and  the  natural  roundness  of  the  hip 
has  disappeared.  The  natural  length  oi  the  limb 
cannot  be  restored,  without  reducing  the  luxation  ; 
the  foot  cannot  be  turned  outwards,  without  great 
difficulty,  and  any  attempt  to  do  so  causes  pain  ; 
but,  the  inclination  of  the  foot  inwards  may  be 
increased.  Thus,  in  Dr.  Scott’s  case,  “ Every 
attempt  at  rotation  outwardly  caused  extieme  pain 
in  the  groin,  at  the  hip,  and  in  the  course  of  the 
sciatic  nerve.  When,  however,  with  difficulty  and 
much  suffering  to  the  patient,  a certain  degree  of 
rotation  was  effected,  the  trochanter  descnbed  a 
segment  of  a large  circle.”  (See  Dublin  Hospital 

Reports,  vol.  iii.  p.  390.) 

When  an  attempt  is  made  to  draw  the  leg  away 
from  the  other,  it  cannot  be  accomplished  ; but  the 
thigh  may  be  slightly  bent  across  its  fellow. 

In  general,  a dislocation  on  the  dorsum  of  the 
ilium  is  at  once  readily  discriminated  from  a frac- 
ture of  the  neck  of  the  thigh-bone,  within  the  cap- 
sular ligament,  by  the  rotation  of  the  limb  inwards  ; 
a position,  which  is  unusual  in  a fracture  of  any 


part  of  the  os  femoris.  “ In  a fracture  of  the  neck 
of  the  thigh-bone,  the  knee  and  foot  are  generally 
turned  outwards  ; the  trochanter  is  drawn  back- 
wards; the  limb  can  be  readily  bent  towards 
the  abdomen,  although  with  some  pain  ; but,  above 
all,  the  limb,  which  is  shortened  from  one  to  two 
inches  by  the  contraction  of  the  muscles,  can  be 
made  of  the  length  of  the  other  by  a slight  exten- 
sion, and  when  the  extension  is  abandoned,  the  leg 
is  again  shortened.  If,  when  extended,  the  limb 
is  rotated,  a crepitus  can  often  be  felt,  which  ceases 
when  rotation  is  performed  under  a shortened  state 
of  the  limb.  The  fractured  neck  of  the  thigh-bone, 
within  the  capsular  ligament,  rarely  occurs  but  in 
advanced  age,  and  often  is  the  effect  of  the  most  tri- 
fl  ing  accidents,  owing  to  the  absorption  which  this  part 
of  the  bone  undergoes  at  advanced  periods  of  life. 
Fractures,  external  to  the  capsular  ligament,  occur 
at  any  age ; but  generally  in  the  middle  periods 
of  life  ; and  these  are  easily  distinguished  by  the 
crepitus  which  attends  them,  if  the  limb  is  rotated 
and  the  trochanter  is  compressed  wdth  the  hand. 
The  position  is  the  same  as  in  fractures  within  the 
ligament.  The  proportion  of  fractures  of  the  neck 
of  the  thigh-bone,  which  I have  seen,  is  at  least 
four  cases  to  one  of  dislocation.”  ( Sir  A.  Cooper, 
Surg.  Essays,  parti,  p.  28.)  The  rotation  of  the 
limb  inward,  in  eases  of  fracture  of  the  neck  of  the 
thigh-bone,  is  uncommon,  though  sometimes  met 
with  : Sir  Astley  Cooper  saw  one  example  of  it 
under  the  care  of  Mr.  Langstaff. 

To  reduce  this  dislocation,  the  patient  should  be 
placed  on  his  back  upon  a table  firmly  fixed,  or  a 
large  four-posted  bedstead.  A sheet  folded  long- 
itudinally, is  first  to  be  placed  under  the  perineum ; 
and  one  end  being  carried  behind  the  patient  the 
other  before  him,  they  are  to  be  fastened  to  one  of 
the  legs,  or  posts  of  the  bed.  Thus  the  pelvis  will 
be  fixed,  so  as  to  allow  the  necessary  extension  of 
the  thigh-bone  to  be  made.  Great  care  must  be 
takea  during  the  extension  to  keep  the  testicles,  or 
the  pudenda  in  women,  from  being  hurt  by  the 
sheet  passed  under  the  perineum.  The  patient 
must  be  further  fixed  by  the  assistants. 

In  France,  Germany,  and  Ireland,  the  ex- 
tending force  is  applied  to  the  inferior  part  of  the 
leg,  in  order  that  it  may  be  as  far  as  possible  from 
the  parts  which  resist  the  return  of  the  head  of  the 
bone  into  its  natural  situation.  In  this  country, 
surgeons  generally  prefer  making  the  extension  by 
means  of  a sheet,  or  the  strap  of  a pulley,  fas- 
tened round  the  limb  just  above  the  condyles  of 
the  os  femoris.  The  direction  in  which  Sir  A. 
Cooper  makes  the  extension,  is  in  the  line  made  by 
the  limb,  when  it  is  brought  across  the  other  thigh 
a little  above  the  knee.  As  soon  as  the  head  of 
the  bone  has  been  brought  on  a level  with  the 
acetabulum  by  the  assistants,  who  are  making  the 
extension,  the  surgeon  is  to  force  it  into  this  cavity 
by  pressing  on  the  great  trochanter;  or  by  ro- 
tating the  knee  and  foot  gently  outw  ards,  as 
practised  by  Sir  A.  Cooper. 

The  extension  should  always  be  made  in  a 
gradual  and  unremitting  manner : at  first,  gently, 
but  afterwards  more  strongly;  never  violently. 
The  difficulty  of  reduction  arises  from  the  great 
power  and  resistance  of  the  muscles,  especially 
the  glutei  and  triceps,  which  will  at  length  be 
fatigued,  so  as  to  yield  to  the  extending  force,  if 
care  be  taken  that  it  be  maintained  the  necessary 
time,  without  the  least  intermission.  Sometimes, 
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when  there  is  difficulty  in  bringing  the  head  of  the 
bone  over  the  lip  of  the  acetabulum.  Sir  A. 
Cooper  raises  it  by  placing  his  arm  under  it  near 
the  joint. 

The  disappearance  of  all  the  symptoms,  and 
the  noise  made  by  the  head  of  the  bone,  when  it 
slips  into  the  acetabulum,  denote  that  the  reduction 
is  effected.  This  noise,  however,  is  not  always 
made  when  pulleys  are  used  or  the  patient  is  faint. 
The  bone  is  afterwards  to  be  kept  from  slipping 
out  again,  by  tying  the  patient’s  thighs  together  with 
a bandage  placed  a little  above  the  knees.  The 
patient  should  be  kept  in  bed  at  least  three  weeks  ; 
live  low;  and  rub  the  joint  with  a camphorated 
liniment.  Due  time  must  be  given  for  the  lacerated 
ligaments  to  unite,  and  the  sprained  parts  to  re- 
cover ; for  premature  exercise  may  bring  on  ir- 
remediable disease  in  the  joint. 

Mr.  Hey  sometimes  made  the  extension  in  a 
right  line  with  the  trunk  of  the  body  ; and,  at  the 
same  time,  directed  the  head  of  the  bone  outwards 
as  well  as  downwards.  A rotatory  motion  of  the 
os  femoris  on  its  own  axis,  towards  the  spine,  (the 
patient  lying  prone,)  seemed  to  him  likely  to 
elevate  the  great  trochanter,  bring  it  nearer  to  its 
natural  position,  and  direct  the  head  of  the  bone 
towards  the  acetabulum.  (Hey’s  Practical.  Obs. 
p.  313.)  He  has  given  a case,  in  which  the 
reduction  was  accomplished  on  these  principles; 
the  pelvis  being  fixed  by  the  patient  being  put 
astride  the  bed-post,  with  the  limb  on  the  outside 
of  the  bed.  Dr.  James  Scott,  of  Dublin,  in  one 
instance  combined  Hey’s  method  of  fixing  the 
pelvis,  by  placing  the  patient  astride  a bed-post, 
with  extension  from  the  ankle.  (See  Buhl.  Hos- 
pital Reports,  vol.iii.  p.  391.)  However,  as  tartar 
emetic  had  been  given,  the  success  of  the  plan, 
after  the  failure  of  the  common  one,  may  have 
been  rather  owing  to  the  influence  of  that  me- 
dicine, than  to  any  superiority  of  Hey’s  mode. 

Tor  the  purpose  of  facilitating  the  reduction, 
surgeons  often  endeavour  to  produce  a temporary 
faintness  by  a copious  venesection,  immediately 
before  the  extension  is  begun ; a practice  which, 
when  the  patient’s  state  of  health  does  not  forbid 
it,  is  E advisable,  as  materially  lessening  the  re- 
sistance of  the  muscles.  Sir  A.  Cooper  gives  it 
his  general  approbation,  as  well  as  the  warm 
bath,  and  nauseating  doses  of  tartarised  antimony. 
After  taking  away  from  twelve  to  twenty  ounces 
of  blood,  he  places  the  patient  in  a bath  heated  to 
100  degrees,  and  gradually  raised  to  110  degrees, 
until  faintness  is  induced.  While  in  the  bath  the 
patient  is  also  to  take  a grain  of  tartarised  an- 
timony every  ten  minutes,  until  nausea  is  excited, 
when  he  is  to  be  removed  from  the  bath,  put  in 
blankets,  and  placed  between  two  strong  posts,  in 
each  of  which  a staple  is  fixed,  or  he  may  be 
placed  on  the  floor,  into  which  two  rings  may  be 
screwed.  Of  Mr.  Hey’s  plan,  especially  the  di- 
rection of  the  limb  in  it,  he  entertains  an  unfavour- 
able opinion,  as  little  calculated  to  answer  where 
the  reduction  has  been  at  all  delayed.  (On  Dis- 
locations, p.  45.)  In  this  sentiment  I fully  concur. 
In  all  cases  of  difficulty,  the  above-mentioned 
debilitating  means,  the  intoxicating  effect  of  a 
liberal  dose  of  opium,  and  the  use  of  pulleys  for 
the  reduction,  deserve  recommendation. 

An  instance  of  dislocation  of  the  thigh-bone 
on  the  dorsum  of  the  ilium,  with  fracture  of  the 
former  bone,  is  recorded  by  Sir  Astley  Cooper : 


the  dislocation  was  not  at  first  detected,  and 
afterwards  no  attempt  to  reduce  the  bone  was 
considered  prudent : — “ The  probability  is  that 
dislocation,  thus  complicated  with  fracture,  will 
generally  not  admit  of  reduction,  as  an  extension 
cannot  be  made  until  three  or  four  months  have 
elapsed  from  the  accident,  and  then  only  with 
strong  splints  upon  the  thigh,  to  prevent  the  risk 
of  disuniting  the  fracture.”  (On  Dislocations,  fyc, 
p.  62.) 

Mr.  C.  II.  Todd  had  an  opportunity  of  dissecting 
the  hip-joint  of  a man,  after  the  femur  had  been 
dislocated,  on  the  dorsum  of  the  ilium,  the  patient 
having  died  on  the  day  after  the  accident  from  an 
injury  of  the  head.  The  luxation  had  been  reduced. 
“ On  raising  the  the  gluteus  maximus,  a large 
cavity,  filled  with  coagulated  blood,  was  found 
between  that  muscle,  and  the  posterior  part  of  the 
gluteus  medius.  This  was  the  situation,  which 
had  been  occupied  by  the  dislocated  extremity  of 
the  femur.  The  gluteus  medius  and  minimus  were 
uninjured.  The  pyriformis,  gemini,  obturatores, 
and  quadratus,  were  completely  torn  across.  Some 
fibres  of  the  pectinalis  were  also  torn.  The  iliacus, 
psoas,  and  adductors  were  uninjured.  The  orbicu- 
lar ligament  was  entire  at  the  superior  and  anterior 
part  only,  and  it  was  irregularly  lacerated  through- 
out the  remainder  of  its  extent.  The  inter-articular 
ligament  was  tom  out  of  the  depression  on  the 
head  of  the  femur.  The  bones  had  not  sustained 
any  injury.”  Mr.  Todd  conceives,  that,  when  this 
dislocation  takes  place,  the  force  is  applied  to  the 
inferior  and  external  part  of  the  limb,  the  thigh 
being  at  the  time  in  the  state  of  demiflexion ; the 
head  is  thus  pushed  through  the  posterior  and 
upper  part  of  the  orbicular  ligament,  passes  under 
the  posterior  edge  of  the  gluteus  minimus,  separat- 
ing it  from  the  pyriformis,  and  forms  a cavity  for 
itself  under  the  gluteus  maximus,  or  between  the 
gluteus  medius  and  minimus.  (See  Dublin  Hospi- 
tal Reports,  vol.  iii.  p.  396- — 401.) 

In  an  old  unreduced  partial  dislocation  on  the 
dorsum  of  the  ilium,  dissected  by  Mr.  Wallace, 
and  of  which  he  has  published  many  interesting 
particulars,  the  posterior  edge  of  the  gluteus  me- 
dius ran  exactly  over  the  head  of  the  femur.  The 
case  had  been  attended  with  a fracture  of  the  supe- 
rior edge  of  the  acetabulum.  In  consequence  of 
the  interruption  of  the  natural  movements  of  the 
limb,  its  muscles  had  become  generally  wasted, 
especially  the  rotators  of  it  outwards,  and  the  ob- 
turator internus  had  been  transformed  into  a pecu- 
liar substance,  resembling  a mixture  of  fat  and 
fibro-cartilage.  It  appeared  to  Mr.  Wallace  from 
what  was  noticed  in  this  instance,  that  “ nature 
does  not  appear  to  possess  the  power  of  forming 
articular  cartilage  in  those  accidental  joints,  which 
result  from  unreduced  dislocations.  The  new  ar- 
ticular surfaces  are  always  covered  by  a lamina  of 
bone,  which  resembles  in  appearance  that  ivory- 
like substance  sometimes  found  on  natural  articular 
surfaces.  As  a cartilaginous  surface  cannot  play 
easily  on  a bony  surface,  the  original  cartilage, 
which  may  have  covered  the  head  of  the  dislocated 
bone,  becomes  absorbed,  and  its  situation  occupied 
by  the  same  kind  of  tissue,  as  that  which  forms  the 
new  surface,  upon  which  the  head  of  the  bone  may 
be  applied.  In  accidental  joints,  the  result  of  dis- 
united fracture,  the  ends  of  the  bones  appear  to  be 
covered  by  an  articular  cartilage  of  original  form- 
ation ; it  corresponds  in  its  character  to  the  tern- 
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porary  cartilage  of  bones,  or,  more  properly  speak- 
ing, it  is  bone  in  a state  of  imperfect  formation.” 
(W.  Wallace,  in  Trans,  of  King  s and  Queen’s  Col- 
lege, Ireland,  vol.  v.  p.  250.)  The  usual  change  in 
the  shape  of  the  unreduced  head  of  the  femur  is  notic- 
ed by  this  gentleman  : in  the  case,  adduced  by  him, 
one  remarkable  circumstance  was  the  considerable 
elevation  of  the  pelvis  on  the  injured  side  ; a fact, 
which  seems  not  to  agree  with  a common  descrip- 
tion of  the  cause  of  the  opposite  kind  of  obliquity  in 
the  position  of  the  pelvis  in  disease  of  the  hip.  With 
respect  to  the  changes,  which  take  place  in  the  head 
of  a dislocated  bone,  and  the  kind  of  accidental 
joint  which  often  follows,  Sir  Astley  Cooper  has 
adverted  to  certain  differences  depending  on  the 
texture,  whether  muscular,  or  osseous,  on  which 
the  head  of  the  bone  is  lodged. 

Dr.  James  Scott  had  an  opportunity  of  dissecting 
a hip,  in  an  example  of  dislocation  of  the  femur, 
upwards  and  backwards,  where  the  patient  had 
died,  in  consequence  of  a laceration  of  the  intestines, 
forty-eight  hours  after  the  accident,  and  forty  hours 
after  the  reduction.  Amongst  other  particulars,  the 
following  are  recorded  : — “ The  gluteus  maximus 
being  raised  from  its  origin,  a considerable  extrava- 
sation was  found  in  the  loose  cellular  tissue  under  the 
gluteus  medius.  A cavity,  capable  of  containing 
a pullet’s  egg,  was  also  brought  into  view.  This 
cavity  was  situated  directly  where  the  great 
ischiatic  nerve  passes  under  the  pyriform  muscle  ; 
it  contained  fluid  blood ; its  boundaries  were  the 
pyriformis  above,  the  sciatic  nerve  before  (sup- 
posing the  body  upright),  the  trochanter  major 
and  insertion  of  the  gluteus  medius  external  and 
posterior.  Here  the  displaced  head  of  the  bone 
had  been  lodged.  The  fleshy  substance  of  the 
gemini  and  quadratus  muscles  was  found  torn 
across.  The  pyriformis  and  obturator  internus 
were  perfect.  The  internal  and  upper  part  of 
the  capsular  ligament  was  ruptured ; the  external 
portion  remained  unbroken.”  The  ligamentum 
teres  was  torn  from  its  insertion  into  the  dimple  of 
the  head  of  the  femur,  but  not  itself  ruptured. 
The  same  fact  was  exemplified  in  Mr.  Todd’s  case. 
The  brim  of  the  acetabulum  at  the  upper  part 
was  fractured,  to  the  extent  of  about  an  inch ; 
and  the  fragment  lay  loose,  and  nearly  uncon- 
nected. A fracture  also  traversed  the  aceta- 
bulum. 

A case  is  recorded  by  Sir  Astley  Cooper,  where 
a portion  of  the  edge  of  the  acetabulum  was 
broken  off.  Dr.  James  Scott  thinks  it  probable, 
that,  in  many  instances  of  dislocation  upwards, 
the  brim  of  the  acetabulum  is  fractured,  and  to 
this  circumstance  he  ascribes  the  occasional  tedi- 
ousness of  the  recovery  after  reduction.  (See 
Dublin  Hospital  Repoi'ts,  vol.  iii.  p.  389.)  Pro- 
bably, if  the  head  of  the  femur  had  been  replaced 
soon  after  the  occurrence  of  the  injury,  it  would 
have  been  exceedingly  difficult  to  maintain  it  in 
this  state ; but,  as  Mr.  W ormald  has  remarked, 
the  difficulty  would  have  depended  upon  the  size 
of  the  portion  of  the  acetabulum  broken  off. 

Luxations  downwards  and  forwards,  upon  the 
obturator  foramen,  .are  the  next  in  frequency  to 
those  upon  the  dorsum  of  the  ilium.  The  ac- 
cident is  facilitated  by  the  great  extent  to  which 
the  abduction  of  the  thigh  can  be  carried,  and  by 
the  weakness  of  the  orbicular  ligament,  which  in 
this  direction  is  torn  through.  According  to  Sir 
Astley  Cooper,  “The  dislocation  in  the  foramen  j 
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ovale  happens  whilst  the  thighs  are  widely  sepa" 
rated,  during  which  the  ligamentum  teres  is  upon 
the  stretch ; and  when  the  head  of  the  bone  is 
thrown  from  the  acetabulum,  the  ligament  is  torn 
through  before  it  entirely  quits  the  cavity.”  (On 
Dislocations,  &;c.  p.  65.)  It  seems  also  that  the 
pectinalis  and  adductor  brevis  muscles  are  some- 
times lacerated.-  (See  Case,  vol.  cit.  p.  66.)  The 
head  of  the  bone  is  thrown  between  the  obturator 
ligament,  and  obturator  externus  muscle. 

The  symptoms  are  as  follows  -The  injured  limb 
is  two  inches  longer  than  its  fellow,  the  head  of 
the  femur  being  lower  than  the  acetabulum  ; the 
trochanter  major,  which  is  less  prominent  than 
natural,  is  removed  to  a greater  distance  from  the 
anterior  superior  spinous  process  of  the  ilium, 
and  the  thigh  is  flattened  in  consequence  of  the 
elongation  of  the  muscles.  A hard  round  tumour, 
formed  by  the  head  of  the  femur,  is  felt  at  tha 
inner  and  superior  part  of  the  thigh,  towards  the 
perineum.  The  leg  is  slightly  bent  ; and  the  foot, 
though  widely  separated  from  the  other,  is  gene- 
rally turned  neither  outwards  nor  inwards;  but, 
there  may  be  a little  variation  in  this  respect,  in 
different  instances.  Hence,  Sir  A.  Cooper  prefers 
as  the  diagnostic  symptoms,  the  bent  position  of 
the  body,  caused  by  the  psoas  and  iliacus  muscles 
being  on  the  stretch  ; the  separated  knees ; and 
the  increased  length  of  the  limb.  (Essays,  part  1. 
p.  37.)  The  latter  symptom  alone  is  a sufficient 
indication  of  the  case  not  being  a fracture. 

In  general,  dislocations  on  the  obturator  for- 
amen, are  easy  of  reduction.  The  pelvis  having 
been  fixed,  the  extension  is  to  be  made  downwards 
and  outwards,  so  as  just  to  dislodge  the  head  of 
the  bone.  The  muscles  then  generally  draw  it 
into  the  acetabulum,  on  the  extending  force  being 
gradually  relaxed,  if  the  upper  part  of  the  bone 
be  pulled  outward,  with  a bandage,  and  the  ankle 
be  at  the  same  time  inclined  inwards.  Thus 
the  limb  is  used  as  a lever,  with  very  considerable 
power. 

Mr.  Hey  says,  that  “ in  this  species  of  dislo- 
cation (downwards  and  forwards,)  as  the  head  of 
the  bone  is  situated  lower  than  the  acetabulum, 
it  is  evident,  that  an  extension  made  in  a right  line 
with  the  trunk  of  the  body,  must  remove  the  head 
of  the  bone  farther  from  its  proper  place,  and 
thereby  prevent,  instead  of  assisting,  reduction. 
The  extension,  he  conceives,  ought  to  be  made 
with  the  thigh  at  a right  angle,  or  inclined  some- 
what less  than  a right  angle,  to  the  trunk  of  the 
body.  When  the  extension  has  removed  the  head 
of  the  bone  from  the  external  obturator  muscle, 
which  covers  the  great  foramen  of  the  os  inno- 
minatum,  the  upper  part  of  the  os  femoris  must 
then  be  pushed  or  drawn  outwards;  which  motion 
will  be  greatly  assisted  by  moving  the  lower  part 
of  the  os  femoris  at  the  same  moment,  in  a con- 
trary direction  ; and,  by  a rotatory  motion  of  the 
bone  upon  its  own  axis,  turning  the  head  of  the 
bone  towards  the  acetabulum.”  (Hey,  p.  316.) 

The  thigh-bone  is  sometimes  luxated  upivards 
and  forwards  on  the  pubes.  The  whole  limb  is 
turned  outwards,  and  cannot  be  rotated  inwards  : 
it  is  shortened  by  one  inch;  the  trochanter  major 
is  nearer  the  anterior  superior  spinous  process  of 
the  ilium  than  natural ; the  head  of  the  bone 
forms  a tumour  in  the  groin  above  the  level  of 
Poupart’s  ligament,  on  the  outer  side  of  the 
femoral  artery  and  vein,  where  it  can  be  perceived 
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to  move  when  the  thigh-bone  itself  is  moved.  By 
the  stretching  of  the  anterior  crural  nerve,  which 
lies  over  the  neck  of  the  bone,  (see  A.  Cooper,  on 
Dislocations,  p.  95.)  great  pain,  numbness,  and 
even  paralysis,  are  liable  to  be  produced.  1 he 
knee  is  generally  carried  backwards.  Sir  A. 
Cooper  remarks,  that  there  is  a slight  flexion  of 
the  limb  forwards  and  outwards.  ( Surgical  Essays, 
part  i.  p.  45.) 

The  head  of  the  bone  felt  in  the  groin,  and  the 
impossibility  of  rotating  the  limb  inward,  distin- 
guish this  case  from  a fracture  of  the  neck  of  the 
bone. 

In  the  reduction,  Sir  A.  Cooper  recommends 
the  extension  to  be  made  in  a line  behind  the  axis 
of  the  body,  so  as  to  draw  the  thigh-bone  back- 
wards ; and,  when  such  extension  has  been  con- 
tinued some  time,  a napkin  is  to  be  put  under  the 
upper  part  of  the  bone,  and  its  head  lifted  over  the 
pubes  and  edge  of  the  acetabulum. 

In  the  dislocation  of  the  thigh  backwards  on  the 
ischiatic  foramen,  the  head  of  the  bone  is  placed 
on  the  pyriformis  muscle,  between  the  edge  of  the 
bone  which  forms  the  upper  part  of  the  ischiatic 
notch  and  the  sacrosciatic  ligament,  being  behind 
the  acetabulum,  and  a little  above  the  level  of  the 
middle  of  that  cavity.  The  limb  is  generally  not 
more  than  half  an  inch  shorter  than  its  fellow; 
and  the  knee  and  foot  are  turned  inwards,  but  not 
nearly  in  so  great  a degree  as  in  the  dislocation  on 
the  dorsum  of  the  ilium.  The  thigh  inclines  a 
little  forward,  the  knee  is  slightly  bent,  and  the 
limb  is  so  fixed,  that  flexion  and  rotation  are  in  a 
great  measure  prevented. 

Sir  A.  Cooper  considers  this  dislocation  as  the 
most  difficult,  both  to  detect  and  reduce  : difficult 
to  detect,  because  the  length  of  the  limb,  and  the 
position  of  the  knee  and  foot,  are  but  little 
changed ; difficult  to  reduce,  because  the  head  of 
the  bone  is  placed  deeply  behind  the  acetabulum, 
and  requires  to  be  drawn  over  the  edge  of  the 
socket,  as  well  as  towards  it.  In  thin  subjects,  a 
hard  tumour  is  felt  at  the  posterior  and  inferior 
part  of  the  buttock,  and  the  great  trochanter  is 
removed  further  from  the  spine  of  the  ilium. 

The  pelvis  being  fixed,  the  extension  is  to  be 
made  downwards  and  forwards,  across  the  middle 
of  the  other  thigh,  so  as  to  dislodge  the  head  of 
the  bone,  while  the  surgeon,  with  a napkin,  placed 
just  below  the  trochanter  minor,  pulls  the  upper 
part  of  the  femur  towards  the  acetabulum.  In 
this  case  pulleys  are  preferable  for  making  the 
extension. 

A dislocation  on  the  tuber  ischii  is  exceedingly 
uncommon.  The  particulars  of  such  a case  were 
published  a few  years  ago  by  Mr.  Keate.  A 
gentleman’s  horse  fell  with  him  into  a ditch,  and 
he  lay  under  the  animal  for  some  time.  It  seems 
that,  during  his  efforts  to  release  himself,  the  head 
of  the  femur,  which  had  been  first  thrown  upon 
the  obturator  foramen,  was  forced  behind  the 
tuberosity  of  the  ischium,  where  it  could  be  plainly 
felt.  The  limb  was  lengthened  and  everted.  In 
the  reduction,  the  head  of  the  bone  was  brought 
first  on  the  obturator  foramen,  and  thence  into  the 
acetabulum,  without  any  particular  difficulty. 
(See  Lond.  Med.  Gaz.)  But  it  appears,  from  a 
case  lately  recorded,  that  the  head  of  the  femur 
may  be  primarily  dislocated  downwards  and 
backwards  upon  the  tuberosity  of  the  ischium. 
A maniac  leaped  from  a third  story  window ; and 


died,  in  about  an  hour,  from  the  injuries  which 
he  received.  One  of  the  thighs  was  considerably 
shortened  and  inverted,  forming  about  half  a right 
angle  with  the  body.  The  shaft  of  the  femur,  cross- 
ing the  symphysis  pubis,  was  immoveably  fixed 
in  this  situation.  “ Twelve  hours  after  death  (says 
Mr.  Wormald)  I commenced  the  dissection  by 
reflecting  the  gluteus  maximus,  when  I found  some 
of  the  fibres  of  the  gluteus  medius  and  minimus 
ruptured  at  their  posterior  edge.  The  pyriformis 
and  the  gemelli  were  also  partially  torn;  but  the 
four  portions  of  the  tendon  of  the  obturator  inter- 
nus,  which  pass  through  the  lesser  sacro-ischiatic 
notch,  were  drawn  out,  and  separated  from  their 
connections  with  the  muscular  fibres.  The  head  of 
the  femur  presented  itself  through  a rent  of  the  cap- 
sule, opposite  to  the  upper  part  of  the  tuber  ischii, 
above  the  quadratus,  so  that  the  great  ischiatic 
nerve  was  somewhat  displaced,  and  pressed  against 
the  tuber  ischii.”  JThe  head  of  the  bone  lay  under 
the  outer  edge  of  the  gluteus  maximus.  Mr. 
Wormald  expresses  his  belief,  that,  if  this  man  had 
been  in  a state  to  admit  of  an  attempt  at  reduc- 
tion, it  might  have  been  accomplished,  without 
any  unusual  difficulty,  by  fixing  the  pelvis,  and 
employing  extension  in  the  direction  of  the  shaft, 
and  everting  the  limb,  so  as  to  bring  the  head  of 
the  femur  opposite  the  rent  in  the  capsule.  (See 
Lond . Med.  Gaz.  for  1836,  1837.  p.  657.)  The 
position  of  the  limb  in  this  case  seems  to  have 
been  very  different  from  what  it  was  in  the  case 
of  secondary  displacement  of  the  head  of  the  femur 
behind  the  tuber  ischii,  recorded  by  Mr.  Keate. 

Mr.  Wormald  has  published  the  following  case, 
in  which  there  was  a dislocation  of  the  head  of  the 
femur,  with  displacement  of  a portion  of  the  coty- 
loid ligament,  without  rupture  of  the  ligamentum 
teres: — In  the  summer  of  1829,  a man  about  forty 
years  of  age,  was  admitted  into  St.  Bartholomew’s 
Hospital,  for  pneumonia,  of  which  he  died.  On. 
examining  his  body,  Mr.  Wormald  noticed,  that 
the  left  lower  extremity  was  somewhat  everted,  a 
little  separated  from  the  right,  and  shortened  to 
the  extent  of  half  an  inch  : and,  on  dissection,  the 
head  of  the  femur  was  found  resting  upon  the 
ilium,  between  the  acetabulum  and  the  anterior 
inferior  spine,  in  a cavity  formed  partly  by  a 
growth  of  bone  and  partly  by  what  seemed  to 
Mr.  Wormald  to  be  the  upper  portion  of  the 
original  cotyloid  ligament ; the  acetabulum  was 
contracted,  and  filled  up  by  a fibrous  substance. 
The  ligamentum  teres  was  entire,  elongated,  and 
flattened.  Fourteen  years  before  the  patient  died, 
he  had  met  with  the  injury  of  his  hip  by  a fall 
from  a ladder ; but  eventually  recovered  from  the 
accident,  and  was  able  to  follow  the  employment 
of  carrying  out  beer.  Mr.  Wormald  thinks  it 
probable,  that  a portion  of  the  acetabulum  had 
been  separated,  as  well  as  the  cotyloid  ligament. 
(See  Lond.  Med.  Gaz.  for  1836,  1837.  p.  658.) 

Since  this  sheet  was  sent  to  the  press,  I have 
perused  some  interesting  remarks  on  an  unusual 
dislocation  of  the  thigh-bone,  by  Mr.  Travers, 
junior.  It  was  produced  by  a fall  into  the  hold 
of  a ship.  The  “ buttock  is  flattened  ; the  tro- 
chanter is  felt  rather  below,  and  to  the  outer  side  of 
the  anterior  and  superior  spinous  process  of  the 
ilium.  The  neck  of  the  bone  lies  apparently  be- 
tween the  two  anterior  spinous  processes,  so  that, 
when  the  patient  is  erect,  the  limb  appears  slung  or 
suspended  from  this  point.  The  head  of  the  bone 
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cannot  be  felt ; it  is  invested  by  an  abundance  of 
bony  matter,  &c.  There  is  complete  eversion, 
slight  mobility,  and  imperfect  progression  with  the 
aid  of  a crutch.”  (See  Med.  Chir.  Trans,  vol.xx. 
p.  113.)  A similar  case  has  been  recorded  by 
Mr.  Morgan.  (See  Guy’s  Hospital  Reports.)  Mr. 
Travers,  junior,  refers  also  to  Mr.  Bransby  Cooper’s 
instance,  published  in  this  last  work,  of  a partial 
dislocation  upwards ; and  he  mentions  two  prepar- 
ations in  the  Museum  of  St.  Bartholomew’s  Hos- 
pital, exhibiting  the  head  of  the  dislocated  femur 
in  new  and  unusual  situations,  not  merely  back- 
wards, but  downwards.  “ In  the  first,  which  was 
removed  one  week  after  the  receipt  of  the  injury, 
the  head  of  the  bone  is  seen  resting  upon  the  sci- 
atic spine,  and  lesser  sciatic  opening.  The  lower 
border  of  the  cervix  femoris  being  partially  in  con- 
tact with  the  upper  and  outer  edge  of  the  tuber- 
osity, the  small  rotator  muscles  are  lacerated. 
The  lesser  glutoei,  and  pyriform  muscles  are  entire 
at  their  place  of  insertion.”  In  this  case,  a frac- 
ture of  the  os  innominatum  traverses  the  bottom  of 
the  acetabulum.  The  trochanter  lies  considerably 
higher,  than  the  head  of  the  bone.  In  the  second 
specimen,  the  bone  had  been  reduced,  but  the  rent 
is  manifest  at  the  back  and  outer  part  of  the  cap- 
sule, through  which  the  head  of  the  bone  had 
passed  to,  and  been  found  moveable  upon,  a spot 
corresponding  to  the  root  of  the  spine  of  the  is- 
chium. Mr.  Travers,  junior,  infers  from  these  cases, 
that,  in  addition  to  the  four  kinds  of  luxations  of  the 
head  of  the  femur  usually  described,  we  must  now 
admit  the  possibility  of  other  rarer  displacements  of 
it,  where  it  assumes  a position  either  directly  above 
or  below  the  acetabulum. 

The  subject  of  congenital,  or  original,  disloca- 
tions of  the  thigh-bone,  was  first  taken  up  by 
Palletta  ( Adversaria  Chirurgica  Prim  a • et  Exer- 
citatio  de  Claudicatione  Congenita,  fyc.  ab.  Ed. 
Sandifort  edit.  8vo.  Lugd.  1788.)  Delpech 
afterwards  made  some  observations  upon  it  ( De 
rOrthomorphie,  fyc.  2 tomes,  8vo.  1828);  but  the 
most  important  article,  yet  extant  on  congenital, 
or  original,  dislocations  of  the  hip,  is  that  by  the 
celebrated  Dupuytren.  (See  Repertoire  Gen. 
d’Anat.  t.  ii.;  also  Clin.  Chir.  t.  iii.  art.  8.) 
Cruveilhier  has  given  the  engraving  of  a skeleton, 
in  which,  amongst  other  peculiarities,  is  exhibited 
a congenital  displacement  of  the  thigh-bones. 
(Anat.  Pathol,  livr.  ii.  pi.  2.)  The  case  consists 
in  a displacement  of  the  head  of  the  femur  from 
the  acetabulum  to  the  dorsum  of  the  ilium,  existing 
from  birth,  and  appearing  to  be  the  result  of  a 
want  of  depth,  or  of  the  incomplete  formation  of 
the  acetabulum,  rather  than  of  any  accident  or 
disease.  The  displacement  corresponds  to  that 
termed  upwards  and  outwards,  and  would  appear 
sometimes  to  prevail  in  certain  families.  (See 
Clin.  Chir.  t.  iii.  p.  216.)  According  to  Dupuy- 
tren, the  characters  of  this  dislocation  are  ; a short- 
ening of  the  limb  ; an  ascent  of  the  head  of  the 
bone  upon  the  external  fossa  of  the  ilium  ; a pro- 
jection of  the  great  trochanter;  a retraction  of 
almost  all  the  muscles  of  the  upper  part  of  the 
thigh  towards  the  crista  of  the  ilium,  where  they 
form  round  the  head  of  the  femur  a kind  of  cone, 
the  base  of  which  is  in  the  os  ilium,  and  the  apex 
at  the  great  trochanter.  The  tuberosity  of  the 
ischium,  quitted  by  these  muscles,  is  nearly  un- 
covered. The  limb  is  rotated  inwards,  and  con- 
sequently the  heel  and  ham  are  turned  outwards, 


and  the  knee  and  toes  inwards.  The  position  of 
the  thigh  is  oblique  from  above  downwards,  and 
from  without  inwards ; which  obliquity  is  greater, 
the  older  the  individual  is,  and  the  wider  the 
pelvis.  Hence,  there  is  a tendency  in  the  thigh- 
bones to  cross  one  another  below.  There  is  a 
meagreness  of  the  limb,  and  especially  of  its  upper 
part,  out  of  all  proportion  to  the  trunk  and  upper 
extremities. 

The  separate  movements  of  limbs,  with  this 
conformation,  are  generally  very  limited,  and,  in 
particular,  those  of  abduction  and  rotation.  As 
the  patient  is  standing  still,  one  is  struck  with 
the  want  of  proportion  between  the  upper  and 
lower  parts  of  this  body,  with  the  imperfection  of 
his  lower  limbs,  and  the  attitude  which  he  as- 
sumes. The  trunk  is  fully  developed,  while  the 
lower  extremities  are  short  and  slender,  as  if  they 
belonged  to  another  person.  This  appearance  of 
the  lower  limbs  is  rendered  still  more  conspicuous 
by  the  breadth  of  the  pelvis.  One  is  also  struck 
with  the  projection  of  the  great  trochanters.  The 
upper  part  of  the  trunk  inclines  a good  way  back, 
while  the  lumbar  portion  of  the  spine  advances  far 
forwards,  and  is  very  much  excavated  behind. 
The  pelvis  is  placed  almost  horizontally  on  the 
thigh-bones ; and  the  ground  is  only  touched  with 
the  point  of  the  foot.  It  appears  from  Dupuytren’s 
observation,  that  a person,  with  congenital  dis- 
location of  the  hips,  runs  and  jumps,  with  less 
difficulty  than  he  walks.  When  he  is  placed 
upon  his  back,  the  signs  of  the  malformation  dimi- 
nish, and  are  nearly  effaced ; because,  in  this  pos- 
ture of  repose,  the  muscles  no  longer  draw  the 
thigh-bones  upwards,  and  the  weight  of  the  upper 
parts  of  the  body  ceases  to  press  the  pelvis  down 
between  the  heads  of  those  bones.  In  this  pos- 
ture, the  limbs  may  be  lengthened,  or  shortened, 
with  perfect  facility ; and  this  from  one  to  three 
inches,  according  to  the  age  and  stature  of  the 
individual,  and  the  extent  of  displacement.  These 
changes  in  the  length  of  the  limb,  are  not  only 
made  with  great  ease,  but  without  any  pain ; so 
as  to  prove  the  absence  of  every  kind  of  disease, 
as  well  as  of  a cavity  proper  for  receiving  and 
retaining  the  head  of  the  bone. 

In  twenty-six  cases,  met  with  by  Dupuytren, 
the  luxation  existed  on  both  sides,  with  the  ex- 
ception of  two  or  three.  Most  of  the  individuals, 
who  have  had  the  infirmity,  have  been  females ; 
and,  in  the  above  twenty-six,  there  were  only  three 
or  four  males.  (Clin.  Chir.  t.  iii.  p.  251.) 

Of  course,  the  treatment  can  be  but  palliative. 
As  the  weight  of  the  trunk  aggravates  the  dis- 
placement, repose  may  be  useful;  but  it  is  not 
necessary  to  keep  the  patient  in  the  recumbent 
position  ; because,  in  the  sitting  posture,  there  is  no 
stress  upon  the  thigh-bones,  the  body  resting  en- 
tirely on  the  tuberosities  of  the  ischia.  Let  these 
individuals,  therefore,  choose  a profession,  which 
will  keep  them  a good  deal  in  the  sitting  posture. 
Dupuytren  also  commends  cold  bathing,  and  a 
bandage,  or  belt,  round  the  pelvis,  by  which  the 
trochanters  may  be  combined  and  kept  steadily  at 
a uniform  height.  (See  Dupuytren  Op.  et  vol. 
cit.  art.  8.)  Besides  the  sources  of  information 
already  quoted,  I refer  to  Caillard  Billoniere  sur 
les  Luxations  originelles,  ou  Congenitales  des  Femurs 
8vo.  Paris,  1828;  John  North,  in  Med.  Chir. 
Trans,  vol.  19.  Rolade  Lafonde  ; sur  les  Principals 
Difformites  du  Corps  Humain,  fyc.  2 vols.  4to. 
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Paris,  1819  ; and  to  W.  Coulson  on  Disease  of  the 
Hip-joint,  p.  68.  4to.  Lond.  1837. 

Dislocations  of  the  P atella. 

The  patella  may  be  luxated  outwards,  or  even 
inwards,  when  violently  pushed  in  this  direction. 
It  is  also  liable  to  a displacement  upwards,  in 
consequence  of  its  ligament  being  sometimes 
ruptured  by  the  action  of  the  extensor  muscles. 
It  is  most  frequently  thrown  on  the  external  con- 
dyle, where  it  produces  a projection  ; and  this 
circumstance,  with  an  incapacity  of  bending  the 
knee,  is  evidence  of  the  nature  of  the  injury. 
(Sir  A.  Cooper,  Surgical  Essays,  part  i.  p.  66.) 
The  accident  is  most  common  in  persons,  whose 
knees  incline  inwards ; a condition  that  accounts 
for  the  tendency  of  the  patella  to  be  drawn  out- 
wards by  the  action  of  the  extensor  muscles.  The 
dislocation  inwards,  which  is  much  less  frequently 
met  with,  is  produced  either  by  a fall  upon  a pro- 
jecting body,  which  strikes  the  outer  edge  of  the 
patella,  or  by  the  foot  being  turned  inwards  at  the 
time  of  the  fall. 

In  each  case,  if  there  be  no  previous  morbid 
relaxation  of  the  parts,  a portion  of  the  capsular 
ligament  will  be  torn.  (A.  Cooper,  on  Dislocations, 
fyc.  p.  179.)  When  the  extensors  of  the  leg  have 
been  completely  relaxed  by  position,  the  reduction 

is,  for  the  most  part,  easily  accomplished  by  press- 
ing the  patella  towards  its  right  place  with  one  or 
both  thumbs.  In  a case,  under  Mr.  George 
Young,  success  could  not  be  obtained,  except  by 
extending  the  leg,  and  placing  the  heel  on  the 
surgeon’s  shoulder,  who,  with  the  limb  thus  fixed, 
was  enabled  to  make  the  requisite  pressure  on  the 
patella  advantageously  with  both  his  thumbs. 
Owing  to  a lax  state  of  the  ligament  of  the  patella, 
or  other  predisposing  causes,  the  bone  is  sometimes 
difficultly  kept  in  its  proper  situation,  unless  a roller 
be  applied.  The  inflammatory  affection  of  the 
joint  is  to  be  opposed  by  bleeding,  purging,  and 
the  use  of  the  lotio  plumbi  subacetatis.  The  joint 
must  be  kept  quiet  a few  days,  and  then  gently 
moved  in  order  to  prevent  stiffness.  When  the 
relaxation  of  the  ligaments  is  such,  that  a relapse 
is  likely  to  ensue  from  slight  causes,  a laced  knee- 
cap, with  a strap  and  buckle,  above  and  below 
the  patella,  should  be  worn  as  recommended  by 
Sir  Astley  Cooper.  (On  Dislocations,  p.  181.) 
The  luxation  of  the  patella  upwards,  from  a 
rupture  of  its  ligament,  is  a case  followed  by  a 
considerable  degree  of  inflammation.  Hence,  Sir 
Astley  Cooper  particularly  recommends  early  de- 
pletion, the  use  of  evaporating  lotions  from  four 
to  seven  days,  and  then  a roller  to  the  foot  and 
leg.  The  leg  is  to  be  kept  extended  by  means  of 
a splint  behind  the  knee  j a leather  strap  is  to  be 
buckled  round  the  lower  part  of  the  thigh,  and  to 

it,  on  each  side,  another  is  buckled,  which  extends 
from  the  sole  of  the  foot,  and  is  carried  up  each 
side  of  the  leg.  Thus  the  patella  is  kept  down, 
and  an  opportunity  is  afforded  for  the  ligament  to 
unite.  In  a month,  the  knee  may  be  gently  moved 
every  day.  (On  Dislocations,  p.  182.) 

Dislocations  of  the  Knee. 

The  upper  head  of  the  tibia  may  be  luxated 
forward,  backward,  or  to  either  side.  Complete 
dislocations  are  exceedingly  rare  ; because  the  arti- 
cular surface  of  the  condyles  of  the  femur  is  so 
extensive,  that  the  tibia  cannot  be  entirely  removed 


from  it,  without  a prodigious  laceration  of  the 
ligaments,  tendons,  and  all  the  rest  of  the  soft 
parts. 

The  condyles  of  the  femur  are  disposed  in  such 
a manner,  that,  in  the  extreme  flexion  of  the  leg, 
the  articular  cavities  of  the  upper  head  of  the  tibia 
are  still  in  contact  with  those  bony  eminences ; 
and  this  circumstance,  together  with  the  resistance 
made  by  the  ligament  of  the  patella,  the  patella 
itself,  and  the  tendon  of  the  extensor  muscles  of 
the  leg,  renders  a sudden  dislocation  of  the  tibia 
backwards  so  difficult,  that  Boyer  seems  even  to 
question  the  possibility  of  the  accident,  notwith- 
standing the  case  recited  by  Heister.  (Traits  des 
Mai.  Chir.  t.  iv.  p.  366.)  That  this  accident,  how- 
ever, sometimes  really  happens,  no  longer  admits 
of  dispute  : the  case  is  noticed  by  Sir  A.  Cooper  as 
producing  the  following  appearances:- — A short- 
ened state  of  the  limb  ; a projection  of  the  condyles 
of  the  os  femoris ; a depression  in  the  situation  of 
the  ligament  of  the  patella  ; and  a bending  of  the 
leg  forwards:  which  last  statement  differs  from 
that  of  Boyer,  who  declares,  that  the  leg  is  bent  to 
a very  acute  angle,  and  cannot  be  extended  again. 
(Mai.  Chir.  t.  iv.  p.  369.)  It  appears  further, 
from  the  particulars  of  the  example  of  this  acci- 
dent seen  by  Dr.  W alshman,  that  the  dislocation 
may  even  be  complete,  the  head  of  the  tibia  being 
thrown  behind  the  condyles  of  the  femur  into  the 
ham.  The  tendinous  connection  of  the  patella  to 
the  rectus ' muscle  was  ruptured ; and,  probably, 
without  a laceration  of  that  tendon,  or  of  the  liga- 
ment of  the  patella,  such  a degree  of  displacement 
could  scarcely  have  happened.  (Surgical  Essays, 
part  ii.  p.  74.) 

But,  if  a sudden  dislocation  of  the  tibia  from  the 
femur  backwards  is  uncommon,  the  same  remark 
cannot  be  made  respecting  a displacement  in  that 
direction,  gradually  produced  by  the  effects  of 
disease.  Several  cases  of  the  latter  kind  have 
fallen  under  my  own  observation. 

A dislocation  of  the  head  of  the  tibia  forwards, 
from  the  condyles  of  the  femur,  cannot  happen, 
without  the  greatest  difficulty ; for  the  accident 
would  be  likely  to  be  attended  with  a laceration 
of  the  lateral,  crucial,  and  oblique,  or  posterior 
ligaments,  all  which  tend  to  prevent  the  leg  from 
being  too  far  extended  ; and  in  addition  to  all  this 
injury,  Boyer  calculates,  that  the  heads  of  the  gas- 
trochemius,  the  popliteus,  and  the  extensor  tendons 
of  the  leg,  would  be  immoderately  stretched,  and 
even  torn.  However,  it  deserves  notice,  that,  in 
one  compound  luxation  of  the  knee,  where  the  os 
femoris  was  thrown  behind  the  outer  side  of  the 
head  of  the  tibia,  the  external  condyle  being  dis- 
located backwards  and  outwards,  and  the  internal 
one  thrown  forwards  upon  the  head  of  the  tibia, 
the  dissection  proved,  that  “ neither  the  sciatic 
nerve*  the  popliteal  artery  and  vein,  the  lateral, 
nor  the  crucial  ligaments  were  ruptured.”  (Sir 
A.  Cooper,  on  Dislocations,  p.  197.)  Both  heads  of 
the  gastrocnemius  were  lacerated,  and  the  back 
portion  of  the  capsular  ligament  extensively  torn. 
In  1802,  an  instance  of  a luxation  of  the  tibia  for- 
wards was  seen  in  Guy’s  Hospital.  According 
to  Sir  Astley  Cooper,  while  the  tibia  projects 
forward  the  thigh-bone  is  depressed,  and  thrown 
somewhat  laterally  as  well  as  backwards.  The  os 
femoris  makes  such  pressure  on  the  popliteal  artery, 
as  to  prevent  the  pulsation  of  the  anterior  tibia! 
artery  on  the  instep  ; and  the  patella  and  tibia  are 


drawn  forwards  by  the  rectus  muscle. 

Essays,  part  ii.  p.  73.) 

Dislocations  inwards  or  outwards,  though  more 
frequent  than  the  foregoing  cases,  are  still  to  be 
considered  as  rare,  and  are  always  incomplete. 
In  the  dislocation  inwards,  the  condyle  of  the  os 
femoris  is  thrown  upon  the  external  semilunar 
cartilage,  and  the  tibia  projects  at  the  inner  side  of 
the  joint,  so  as  at  once  to  disclose  the  nature  of 
the  accident ; and  a depression  may  be  felt  under 
the  external  condyle.  Such  a case  was  brought 
into  the  North  London  Hospital  in  the  autumn  of 
1836;  and  was  easily  reduced  by  Mr.  Hallam, 
then  one  of  the  house  surgeons.  In  the  luxation 
of  the  head  of  the  tibia  outwards,  the  condyle 
of  the  os  femoris  is  thrown  upon  the  inner  semi- 
lunar cartilage,  or,  as  Sir  Astley  Cooper  says, 
rather  behind  it.  In  both  these  cases,  this  gentle- 
man believes,  that  the  tibia  is  rather  twisted  upon 
the  os  femoris,  so  that  the  condyle  of  the  latter 
bone  is  thrown  somewhat  backwards,  as  well  as 
outwards,  or  inwards. 

I have  stated,  that  lateral  luxations  of  the  tibia 
from  the  femur  are  almost  always  incomplete ; 
but,  the  possibility  of  a complete  dislocation  in- 
wards seems  to  be  established  by  the  402d  Obs. 
of  Lamotte. 

Whenever  the  tibia  is  dislocated  from  the  femur, 
the  accident  has  generally  happened  either  while 
some  force  was  operating  upon  that  bone,  at  a 
period  when  the  femur  was  fixed  and  immoveable, 
or  else  while  the  thigh-bone  was  propelled,  or 
twisted  with  great  violence,  while  the  leg  itself 
was  firmly  fixed. 

These  accidents  are  all  easily  reduced  by  making 
gentle  extension,  and  pushing  the  head  of  the  tibia 
in  the  proper  direction.  The  grand  object,  after 
the  reduction,  is  to  avert  inflammation  of  the  knee, 
and  promote  the  union  of  the  torn  ligaments.  The 
first  demands  the  rigorous  observance  of  the  anti- 
phlogistic plan — bleeding,  leeches,  low  diet,  open- 
ing medicines,  and  a cooling  evaporating  lotion  ; 
both  require  the  limb  to  remain  perfectly  motion- 
less. With  respect  to  splints,  I conceive,  that 
their  pressure  would  be  objectionable.  As  soon  as 
the  ligaments  have  grown  together,  and  the  danger 
of  inflammation  is  over,  which  will  be  in  about 
three  weeks,  the  joint  should  be  gently  bent 'and 
extended  every  day,  in  order  to  prevent  stiffness. 
Liniments  will  afterwards  be  of  service. 

I have  next  to  notice  the  cases,  which  were  first 
described  by  the  late  Mr.  Hey,  and  are  named  by 
Sir  A.  Cooper  partial  luxations  of  the  thigh-bone 
from  the  semilunar  cartilages.  Mr.  Hey  observes, 
that  the  disorder  may  happen  either  with  or  with- 
out contusion.  When  no  contusion  has  occurred, 
or  the  effects  of  it  are  removed,  the  joint,  with  re- 
spect to  shape,  appears  uninjured.  If  there  is  any 
difference  from  its  usual  appearance,  it  is  that  the 
ligament  of  the  patella  seems  rather  more  relaxed 
than  that  of  the  sound  limb.  The  leg  is  readily 
bent,  or  extended  by  the  hands  of  the  surgeon,  and 
without  pain  to  the  patient : at  most,  the  degree  of 
uneasiness,  caused  by  this  flexion  and  extension,  is 
trifling.  But,  the  patient  himself  cannot  freely 
bend,  nor  perfectly  extend  the  limb  in  walking ; 
and  he  is  compelled  to  walk  with  an  invariable  and 
small  degree  of  flexion.  Yet,  though  the  leg  is 
stiff  in  walking,  it  may  be  freely  moved,  while  the 
patient  is  sitting  down. 

Mr.  Hey  ascribed  this  complaint  to  any  causes 
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which  had  the  effect  of  hindering  the  condyles  of 
the  os  femoris  from  moving  truly  in  the  hollow 
formed  by  the  semilunar  cartilages,  and  articular 
depressions  of  the  tibia  ; an  unequal  tension  of 
the  lateral,  or  crucial  ligaments  ; or  some  slight 
derangement  of  the  semilunar  cartilages.  ( Pract . 
Obs.  p.  333.  ed.  2.)  Sir  A.  Cooper  says,  the 
most  frequent  cause  of  the  accident  is  the  point  of 
the  foot,  while  averted,  striking  against  any  pro- 
jection, when  pain  is  immediately  felt  in  the  knee, 
and  the  patient  becomes  incapable  of  perfectly  ex- 
tending the  leg.  He  has  also  known  the  case 
produced  by  a person  suddenly  turning  in  bed, 
and  the  clothes  not  suffering  the  foot  to  turn  as 
quickly  as  the  rest  of  the  body.  A sudden  twist 
of  the  knee  inwards  may  also  displace  the  semilunar 
cartilages. 

Sir  A.  Cooper  gives  the  following  explanation 
of  the  case : — The  semilunar  cartilages  are  united 
to  the  tibia  by  ligaments,  which,  when  relaxed, 
allow  the  cartilages  to  be  easily  pushed  from  their 
natural  situation  by  the  condyles  of  the  femur, 
which  then  come  into  contact  with  the  head  of 
the  tibia  ; and  now,  upon  an  attempt  being  made 
to  extend  the  leg,  a complete  movement  of  this 
kind  is  prevented  by  the  edges  of  the  semilunar 
cartilages.  (Surgical  Essays,  part  ii.  p.  76.)  In 
several  examples  recorded  by  Mr.  Hey,  a cure 
was  effected  by  placing  the  patient  upon  an  ele- 
vated seat,  extending  the  joint,  while  one  hand 
was  placed  above  the  knee,  and  then  suddenly 
moving  the  leg  backwards,  so  as  to  make  as  acute 
an  angle  with  the  thigh  as  possible.  (Pract.  Obs . 
p.  337,  &c.)  This  manoeuvre  seems  to  have  the 
effect  of  restoring  the  semilunar  cartilages  to  their 
natural  position.  Sometimes,  however,  it  will 
not  answer ; and,  in  one  such  case,  mentioned 
by  Sir  A.  Cooper,  the  patient  used  to  accomplish 
the  reduction  by  sitting  upon  the  ground,  and  then 
bending  the  thigh  inwards  and  pulling  the  foot 
outwards.  A knee-cap  laced  tightly,  and  fur- 
nished with  a strong  leather  strap  just  below  the 
patella,  was  requisite  in  this  instance  for  prevent- 
ing a return  of  the  displacement.  In  another 
case,  subject  to  frequent  relapses,  these  were  at 
length  hindered  by  a bandage  with  four  rollers 
attached  to  it,  which  were  tightly  applied  above 
and  below  the  patella,  (Sir  A.  Cooper , Surgical 
Essays,  part  ii.  p.  77.) 

Compound  dislocations  of  the  knee  generally 
demand  immediate  amputation. 

Dislocations  of  the  Fibula. 

According  to  Sir  A.  Cooper,  luxations  of  the 
upper  head  of  the  fibula,  from  relaxation  of  the 
ligaments,  are  more  frequent  than  those  from 
violence.  The  head  of  the  bone  is  thrown  back- 
wards. The  bone  is  easily  replaced,  but  imme- 
diately slips  behind  the  tibia  again.  When  the 
case  is  attended  with  disease,  repeated  blisters  are 
recommended  ; and,  afterwards,  a strap  to  con- 
fine the  bone  in  its  natural  situation.  (Surg. 
Essays,  part  ii.  p.  105.)  In  other  instances,  a 
roller,  a compress  applied  over  the  head  of  the 
fibula,  and  a splint  along  this  bone,  would  be 
proper.  (Boyer,  Mai.  Chir.  t,  iv.  p.  374.)  The 
latter  author  has  seen  a displacement  of  the  whole 
fibula  upwards,  accompanying  a dislocation  of  the 
foot  outwards.  This  case  must  be  exceedingly 
unfrequent,  as  it  is  resisted  not  only  by  the  liga- 
ments of  the  upper  joint  of  the  fibula,  but  also  by 
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those  very  strong  ligamentous  bands,  which  bind 
the  malleolus  externus  to  the  astragalus  and  os 
calcis.  In  all  the  cases  which  I have  seen,  the 
pressure  of  the  astragalus,  when  driven  outwards, 
has  broken  the  fibula.  In  the  instance  mentioned 
by  Boyer,  the  double  luxation  of  the  fibula  was 
readily  reduced,  by  rectifying  the  position  of  the 
foot,  and  bringing  the  astragalus  into  its  proper 
place  again  with  respect  to  the  tibia. 

Dislocation  of  the  Foot. 

The  tibia  may  be  dislocated  from  the  astragalus 
inwards,  or  outwards  ; forwards,  or  backwards ; 
and  either  of  these  luxations  may  be  complete  or 
incomplete.  The  dislocation  inwards  is  the  most 
common ; the  foot  being  thrown  outwards,  and 
its  inner  edge  resting  upon  the  ground,  while  the 
fibula  is  broken  about  two  or  three  inches  above 
the  ankle.  Upon  dissection,  as  Sir  A.  Cooper 
observes,  the  end  of  the  tibia  is  found  resting  upon 
the  inner  side  of  the  astragalus;  and,  if  the 
accident  has  been  produced  by  a jump  from  a 
considerable  height,  the  lower  end  of  the  tibia, 
where  it  is  connected  to  the  fibula  by  ligament, 
is  split  off,  and  remains  attached  to  the  latter 
bone.  The  broken  end  of  the  fibula  itself  is 
carried  down  upon  the  astragalus,  occupying  the 
natural  situation  of  the  tibia.  The  malleolus  ex- 
ternus remains  in  its  natural  situation,  with  two 
inches  of  the  fibula,  and  the  piece  of  the  tibia, 
which  is  split  off.  The  capsular  ligament,  at- 
tached to  the  fibula,  and  the  three  strong  fibular 
tarsal  ligaments,  are  uninjured.  (Surgical  Essays, 
part  ii.  p.  107.) 

One  thing  very  essential  to  be  understood  in 
this  case,  is,  that  the  fracture  of  the  fibula  is  here 
the  first  mischief,  without  which  the  dislocation 
could  not  have  happened.  The  fibula  may  easily 
be  fractured  without  any  luxation  of  the  foot,  but 
the  above-described  dislocation  can  never  take 
place  unpreceded  by  a fracture  of  the  fibula  ; 
and,  grave  and  serious  as  the  displacement  of  the 
joint  is,  it  is  always  a secondary  event.  (Dupuy- 
tren,  Annuaire  Mid,  Chir.  1819.  p.  3.) 

It  was  to  this  particular  case,  joined  with  the 
fracture  of  the  fibula,  that  Mr.  Pott  drew  the  at- 
tention of  surgeons,  as  affording  a striking  example 
of  the  benefit  derived  from  relaxing  the  muscles  : 
I mean  the  instance,  in  which,  “ by  leaping  or 
jumping,  the  fibula  breaks  within  two  or  three 
inches  of  the  lower  extremity.  When  this  hap- 
pens, the  inferior  fractured  end  of  the  fibula  falls 
inwards  towards  the  tibia  ; that  extremity  of  the 
bone  which  forms  the  outer  ankle  is  turned  some- 
what outward  and  upward  ; and  the  tibia  having 
lost  its  proper  support,  and  not  being  of  itself 
capable  of  preserving  its  true  perpendicular  bear- 
ing, is  forced  off  from  the  astragalus  inwards  ; by 
which  means,  the  weak  bursal,  or  common  liga- 
ment of  the  joint,  is  violently  stretched,  if  not 
torn,  and  the  strong  ones,  which  fasten  the  tibia 
to  the  astragalus  and  os  calcis,  are  always  lace- 
rated ; thus  producing,  at  the  same  time,  a perfect 
fracture  and  a partial  dislocation,  to  which  is 
sometimes  added  a wound  in  the  integuments, 
made  by  the  bone  at  the  inner  ankle.  By  this 
means,  and  indeed  as  a necessary  consequence, 
all  the  tendons  which  pass  behind  or  under,  or 
are  attached  to  the  extremities  of  the  tibia  and  the 
fibula,  or  os  calcis,  have  their  natural  direction 
and  disposition  so  altered,  that,  instead  of  perform- 


ing their  appointed  actions,  they  all  contribute  to 
the  distortion  of  the  foot,  and  that  by  turning  it 
outward  and  upward.” 

When  this  accident  is  accompanied,  as  it  some- 
times is,  with  a wound  of  the  integuments  of  the 
inner  ankle,  and  that  made  by  the  protrusion  of 
the  bones,  the  danger  and  difficulties  of  the  case 
are  seriously  increased. 

“ By  the  fracture  of  the  fibula,  the  dilatation  of 
the  bursal  ligament  of  the  joint,  and  the  rupture 
of  those  which  should  tie  the  end  of  the  tibia 
firmly  to  the  astragalus  and  os  calcis,  the  per- 
pendicular bearing  of  the  tibia  on  the  astragalus  is 
lost,  and  the  foot  becomes  distorted ; by  this 
distortion  the  direction  and  action  of  all  the 
muscles  already  recited  are  so  altered,  that  it  be- 
comes (in  the  usual  way  of  treating  this  case)  a 
difficult  matter  to  reduce  the  joint ; and,  the  sup- 
port of  the  fibula  being  gone,  a more  difficult  one 
to  keep  it  in  its  place  after  reduction.  If  it  be 
attempted  with  compress  and  strict  bandage,  the 
consequence  often  is  a very  troublesome,  as  well 
as  painful  ulceration  of  the  inner  ankle,  which 
very  ulceration  becomes  itself  a reason  why  such 
a kind  of  pressure  and  bandage  can  be  no  longer 
continued ; and  if  the  bone  cannot  be  kept  in  its 
place,  the  lameness  and  deformity  are  such  as  to 
be  very  fatiguing  to  the  patient,  and  to  oblige  him 
to  wear  a shoe  with  an  iron,  or  a laced  buskin,  or 
something  of  that  sort,  for  a great  while,  or 
perhaps  for  life. 

“ All  this  trouble,  pain,  difficulty,  and  incon- 
venience, are  occasioned  by  putting  and  keeping 
the  limb  in  such  position  as  necessarily  puts  the 
muscles  into  action,  or  into  a state  of  resistance, 
which  in  this  case  is  the  same.  This  occasions  the 
difficulty  in  reduction,  and  the  difficulty  in  keeping 
it  reduced  ; this  distorts  the  foot ; and  by  pulling 
it  outward  and  upward,  makes  that  deformity 
which  always  accompanies  such  accident : but  if 
the  position  of  the  limb  be  changed  ; if,  by  laying 
it  on  its  outside,  with  the  knee  moderately  bent, 
the  muscles  forming  the  calf  of  the  leg,  and  those 
which  pass  behind  the  fibula,  and  under  the  os 
calcis,  are  all  put  into  a state  of  relaxation  and 
non-resistance,  all  this  difficulty  and  trouble  do  in 
general  vanish  immediately  ; the  foot  may  easily 
be  placed  right,  the  joint  reduced,  and  by  main- 
taining the  same  disposition  of  the  limb,  everything 
will  in  general  succeed  very  happily,  as  I have 
many  times  experienced.”  (Pott.) 

I think  the  profession  are  much  indebted  to  Sir 
A.  Cooper,  for  his  application  of  terms  to  disloca- 
tions of  the  ankle,  which  are  liable  to  no  mistake, 
or  confusion.  Thus,  when  he  speaks  of  a disloca- 
tion of  the  tibia  inwards  or  outwards,  backwards 
or  forwards,  the  case  spoken  of  is  immediately 
known.  On  the  contrary,  when  authors  write 
about  dislocations  of  the  ankle,  or  foot,  in  any 
named  direction,  their  meaning  may  be  various 
and  misinterpreted.  VYe  find  this  exemplified  in 
Dupuytren’s  valuable  memoir  on  fractures  of  the 
lower  end  of  the  fibula ; for,  instead  of  terming 
the  above  case,  a dislocation  of  the  foot  outwards, 
as  the  generality  of  writers  have  done,  he  thinks  it 
should  be  named  a dislocation  of  the  foot  inwards, 
on  account  of  the  direction  in  which  the  astragalus 
is  carried.  (Annuaire  Mid.  Chir.  p.  3.  1819.) 

With  respect  to  the  treatment  of  the  preceding 
case,  Dupuytren  admits  that  Pott’s  method  easily 
effects  a reduction,  though  incapable  of  maintain- 
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ing  it,  and  consequently  he  prefers  a method  of 
treatment,  which  will  be  explained  in  the  part  of 
the  article  Fracture,  relating  to  fractures  of  the 
fibula.  Sir  A.  Cooper  adopts  Pott’s  principles ; 
but  gives  one  essential  piece  of  advice,  which  is, 
that  the  splint  upon  which  the  outer  part  of  the 
limb  rests,  may  have  a foot-piece,  “ to  give  sup- 
port to  the  foot,  prevent  its  eversion,  and  preserve 
it  at  right  angles  with  the  leg.  If  much  inflamma- 
tion succeeds,  leeches  are  to  be  applied  to  the 
parts,  and  the  constitution  will  require  relief  by 
taking  blood  from  the  arm.”  ( Surgical  Essays, 
part  ii.  p.  108.) 

When  the  tibia  is  dislocated  outwards,  the  in- 
ternal lateral  ligaments  are  always  ruptured,  or 
pulled  away  from  the  bones,  and  the  inner  mal- 
leolus broken  previously  to  the  fracture  of  the 
fibula.  On  a part  of  this  statement,  however, 
Dupuytren  and  Sir  A.  Cooper  differ,  as  the  latter 
mentions,  that  the  deltoid  ligament  remains  un- 
broken. In  some  cases,  he  says,  the  fracture  is 
not  confined  to  the  malleolus,  but  passes  obliquely 
through  the  articular  surface  of  the  tibia,  which  is 
thrown  forwards  and  outwards  upon  the  astraga- 
lus, in  front  of  the  malleolus  externus.  Some- 
times, the  astragalus  is  fractured,  and  the  lower 
extremity  of  the  fibula  broken  into  several  splint- 
ers. He  states,  also,  that  when  the  fibula  is  not 
broken,  the  external  lateral  ligaments  are  ruptured. 
The  foot  is  thrown  inwards,  its  outer  edge  resting 
upon  the  ground  ; while  a considerable  projection 
is  made  by  the  malleolus  externus  under  the  skin. 
The  accident  is  generally  caused  by  the  passage  of 
the  wheel  of  a carriage  over  the  leg,  or  a violent 
twist  of  the  foot  inwards  in  jumping,  or  falling. 
(Sir  A.  Cooper,  vol.  cit.  p.  113.) 

The  reduction  is  accomplished  by  relaxing  the 
muscles  of  the  calf,  making  extension  in  the  axis 
of  the  leg,  and  pressing  the  lower  head  of  the  tibia 
inwards  towards  the  stragalus.  “ The  limb  is  to 
be  laid  upon  its  outer  side,  resting  upon  a splint 
with  a foot-piece,  and  a pad  is  to  be  placed  upon 
the  fibula  just  above  the  outer  angle,  and  extend- 
ing a few  inches  upwards,  so  as  in  some  measure 
to  raise  that  portion  of  the  leg,  and  prevent  the 
tibia  and  fibula  slipping  from  the  astragalus,  as 
well  as  lessen  the  pressure  of  the  malleolus  ex- 
ternus upon  the  integuments.”  (Surg.  Essays, 
part  ii.  p.  113.)  Sir  A.  Cooper  also  enjoins 
paying  the  strictest  attention  to  hindering  the  foot 
from  being  twisted  inwards,  or  pointed  down- 
wards. 

A complete  dislocation  of  the  lower  head  of  the 
tibia  forwards  cannot  happen  without  the  nbula 
being  first  broken,  and  either  the  base  of  the  mal- 
leolus internus  fractured,  or  its  point  torn  away. 
The  foot  being  then  acted  upon  by  the  extensor 
and  flexor  muscles,  and  unretained  by  the  mal- 
leoli and  their  ligaments,  yields  to  the  powerful 
operation  of  the  muscles  of  the  calf ; the  astragalus 
passing  behind  the  tibia,  while  this  projects  for- 
ward under  the  tendons  and  skin  of  the  instep. 
(Dupuytren,  Annuaire  Med-  Chir.  p.  187.  4to. 
Paris,  1819.)  The  foot  of  course  is  much  short- 
ened, the  heel  lengthened,  and  firmly  fixed,  and 
the  toes  point  downwards.  Upon  dissection,  the 
tibia  is  found  to  rest  upon  the  upper  surface  of  the 
os  naviculare,  and  os  cuneiforme  internum.  Ihe 
anterior  part  of  the  capsular  ligament  is  torn 
through;  the  deltoid  ligament  is  only  partially 
lacerated ; and  the  three  ligaments  of  the  fibula 
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remain  unbroken.  (Sir  A.  Cooper , vol.  cit. 
p.  109.) 

This  case  is  much  more  difficult  of  reduction 
than  the  instance  in  which  the  foot  is  thrown 
inwards ; and  the  cause  is  owing  to  the  powerful 
manner  in  which  the  muscles  resist  the  extension 
of  the  parts,  and  placing  them  in  then*  natural 
position  again.  As  Dupuytren  observes,  it  is  true 
that  such  resistance  may  be  lessened  by  relaxing 
the  muscles,  and  drawing  the  patient’s  attention 
from  his  limb  ; plans,  which  fully  answer  for  the 
reduction  of  the  above-mentioned  case ; yet,  tn 
that  now  under  consideration,  they  are  insufficient, 
and  here  a greater  effort  is  required  to  bring  the 
foot  from  behind  forwards,  and  to  place  the  astra- 
galus under  the  tibia.  And,  a still  greater 
difficulty  is  to  keep  the  parts  reduced  during  the 
time  necessary  for  the  fibula  and  torn  ligaments  to 
be  firmly  united.  In  fact,  the  upper  surface 
of  the  astragalus,  which  is  convex  from  behind 
forwards,  is  so  slippery,  that  it  is  hard  to  make 
the  tibia  rest  securely  on  the  articular  pulley  of 
that  bone,  which  is  itself  incessantly  acted  upon 
by  the  extensor  muscles  of  the  leg,  so  as  to  have 
a tendency  to  slip  behind  the  lower  head  of  the 
tibia.  In  addition,  therefore,  to  the  bent  posture, 
Dupuytren  deems  it  necessary  here  to  employ  an 
apparatus,  which  propels  the  foot  forward,  and 
the  lower  head  of  the  tibia  backwards.  (Annuaire 
Med.  Chir.  p.  188.) 

Sir  A.  Cooper  prefers  keeping  the  limb  upon 
the  heel,  resting  upon  a pillow.  A splint,  with  a 
suitable  pad,  and  a foot-piece,  is  to  be  applied  to 
each  side  of  the  leg,  care  being  taken  to  keep  the 
foot  well  supported  at  a right  angle  with  the  leg. 
(Surgical  Essays,  part  ii.  p.110.) 

I have  no  doubt  that  placing  the  limb  on 
MTntyre’s  apparatus,  as  done  at  the  North 
London  Hospital,  is  quite  as  good  a method  of 
treating  ail  dislocations  of  the  ankle,  with  fracture 
of  the  fibula,  as  any  yet  proposed,  not  excepting 
even  that  of  Dupuytren  ; which  will  be  noticed  in 
the  article  Fracture. 

Besides  the  complete  dislocation  of  the  tibia 
forwards,  a partial  case  is  sometimes  met  with, 
where  one  half  of  the  articular  surface  of  the  bone 
rests  upon  the  os  naviculare,  and  the  other  on  the 
astragalus.  According  to  Sir.  A.  Cooper,  the 
fibula  is  broken ; the  foot  appears  but  little 
shortened  ; nor  is  there  any  considerable  projec- 
tion of  the  heel.  The  foot  points  downwards ; it 
cannot  be  put  flat  on  the  ground,  and  is  nearly 
stiff ; and  the  heel  continues  drawn  up.  The 
accident,  if  not  detected  and  rectified  in  its  early 
stage,  afterwards  admits  of  no  relief ; the  change 
in  the  state  of  the  muscles,  and  the  position 
in  which  the  fibula  has  united,  not  suffering  any 
reduction,  even  though  great  force  be  em- 
ployed. 

Dislocations  of  the  tibia,  forwards  or  back- 
wards, are  not  common : during  fifteen  years, 
Dupuytren  has  scarcely  met  with  two  or  three 
cases ; though  he  has  seen  some  hundreds  of 
lateral  dislocation.  It  must  be  obvious  to  every 
body,  says  lie,  that  when  the  foot  is  violently 
bent,  or  extended,  many  powerful  muscles  resist 
the  movement  in  question,  and  prevent  the  mis- 
chief, with  which  the  articulation  is  threatened. 
(Annuaire  Med.  Chir.  des  Hopitaux  de  Paris,  p.  34.) 
A luxation  of  the  tibia  from  the  astragalus  back- 
wards, Sir  A.  Cooper  has  never  had  an  opportu- 
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nity  of  observing  ; a proof  of  the  rarity  of  the 
accident. 

- A lu?  ation  of  the  astragalus,  either  simple,  or 
complicated  with  a laceration  of  the  integuments, 
as  Mr.  Hey  has  remarked,  is  an  accident  which 
does  not  often  occur.  Above,  the  astragalus  is 
articulated  with  the  tibia  and  fibula ; below,  it  is 
united,  by  means  of  a capsular  ligament,  to  the 
os  calcis ; while,  in  front,  it  is  connected  to  the 
os  naviculare  by  a capsular,  and  broad  internal 
lateral  ligament.  Thus  situated,  it  is  evident,  that 
its  displacement  is  not  likely  to  happen  with  great 
frequency ; yet  this  observation  must  be  received 
only  as  a comparative  one  ; for,  the  cases  of  dis- 
location of  the  astragalus,  now  upon  record,  are 
rather  numerous. 

When  a dislocation  of  the  lower  head  of  the 
tibia  is  combined  with  one  of  the  astragalus  from 
the  os  calcis,  and  os  naviculare,  and  the  liga- 
ments, which  kept  these  bones  together,  are 
nearly  destroyed,  while  a considerable  portion  of 
the  astragalus  itself  protrudes  through  the  wound 
in  the  integuments,  if  it  be  judged  prudent  to 
attempt  the  preservation  of  the  limb,  it  is  best 
perhaps  to  imitate  Desault,  F err  and,  Try  e,  and 
Evans,  and  extract  the  astragalus  altogether. 

A luxation  of  the  astragalus,  unattended  with 
a wound  in  the  skin,  is  a serious  and  embarrass- 
ing accident ; for,  in  general,  the  reduction  is  so 
difficult,  that  it  is  not  many  years  since  the  case 
was  deemed  a ground  for  amputation.  (See 
Gooch’s  Chir.  Cases,  fyc.)  When  the  displace- 
ment in  question  happens,  the  astragalus  is  ge- 
nerally thrown  foi’wards  upon  the  os  naviculare, 
forming  a tumour  on  the  instep,  and  inclining  a 
little  either  to  the  outer  or  inner  side  of  the  foot. 
In  many  cases  of  this  description,  the  reduction 
is  found  to  be  impracticable.  Here,  as  Boyer 
observes,  the  impediment  does  not  depend  upon 
the  head  of  the  bone  being  constricted  in  the 
narrow  opening  of  the  capsule ; but  rather  upon 
the  impossibility  of  making  the  extending  force, 
and  the  pressure  of  the  surgeon’s  hands,  operate 
with  much  effect  upon  the  displaced  bone.  How- 
ever, an  example  is  recorded  by  Desault,  where 
the  reduction  was  accomplished  by  dividing  the 
skin,  and  then  extending  the  incision  through  a 
part  of  the  ligaments.  In  the  Journ.  de  Chir.  an- 
other case  is  also  related  of  a simple  dislocation  of 
the  astragalus  from  the  os  calcis,  and  os  naviculare, 
where  the  reduction  was  easily  performed  by  com- 
mon means.  Boyer  conceives  it  probable,  that, 
in  these  cases,  most  of  the  ligaments,  uniting  the 
astragalus  to  the  os  calcis,  and  os  naviculare  were 
ruptured,  and  that  the  first  of  those  bones  was 
therefore  sufficiently  moveable  to  admit  of  being 
replaced  by  the  pressure  of  the  fingers.  But,  the 
luxated  astragalus  may  be  so  wedged  between  the 
tibia,  os  calcis,  and  os  naviculare,  that  its  reduc- 
tion is  impossible,  as  Boyer  has  actually  seen. 
In  the  case,  here  referred  to,  things  were  left  to 
take  their  course,  except  that  every  possible 
means  was  employed  to  keep  off  inflammation. 
The  result  was,  that  the  skin  covering  the  pro- 
jection of  the  astragalus  at  the  inner  and  upper 
part  of  the  foot,  sloughed,  and  amputation  was  at 
length  deemed  necessary.  (MaL  Chir.  t.  iv, 
p.  400.)  A similar  example  is  recorded  by  Sir 
Astley  Cooper.  (On  Dislocations,  p.  360.)  In 
another  case,  pressure  was  made  with  a tight 
bandage  on  the  prominence  of  the  astragalus,  and 


the  soft  parts  over  it  became  gangrenous  ; yet,  a 
recovery  followed  without  amputation,  all  the 
projecting  portion  of  the  astragalus  having  gra- 
dually come  away  in  fragments.  ( Hey’s  Pract . 
Ohs.  p.384.  ed.  2.)  In  an  instance  published, 
by  Dupuytren,  a person  dislocated  the  astragalus 
by  alighting  with  great  violence  upon  the  heel, 
the  bone  being  driven  forwards  by  the  pressure 
which  it  had  sustained  between  the  tibia  and  os 
calcis,  so  as  to  form  a protuberance  under  the 
skin  of  the  instep.  As  the  reduction  was  found 
impracticable,  a cut  was  made  down  to  the  dis- 
placed bone,  with  the  intention  of  extracting  it ; 
but,  Dupuytren  found  that  he  could  not  remove  it 
so  readily  as  he  expected ; nor  could  he  replace  it ; 
and  it  was  not  till  after  a tedious  operation  that  he 
succeeded  in  taking  it  away.  The  difficulty  arose 
from  the  upper  surface  of  the  bone  being  turned 
downwards,  while  the  back  projection  of  what 
was  naturally  the  lower  part  of  it  took  hold  of  the 
tibia  in  the  manner  of  a hook.  ( Annuaire 
Med.  Chir.  des  Hopitaux  de  Paris,  1819.  p.  28.) 

In  another  publication,  two  cases  of  dislocation 
of  the  astragalus  are  related.  One  was  a simple 
luxation  of  the  astragalus  inwards,  the  os  calcis, 
and  rest  of  the  foot  being  thrown  outwards.  The 
reduction  was  easily  performed  by  fixing  the 
knee,  then  extending  the  foot  gently  and  directly 
from  the  leg,  by  laying  hold  of  the  heel  with  one 
hand,  and  placing  the  other  on  the  dorsum  of  the 
foot ; and  lastly,  by  pressing  the  foot  inwards, 
whilst  counter-pressure  was  made  with  the  knee 
upon  the  opposite  side  of  the  lower  extremity  of 
the  tibia.  The  other  instance,  alluded  to,  was  a 
compound  luxation,  in  which  the  astragalus  was 
displaced  outwards,  and  the  other  tarsal  bones 
thrown  inwards.  Reduction  was  accomplished, 
first  by  bending  the  leg  so  as  to  relax  the  muscles, 
and  then  by  extending  the  foot,  as  above  ex- 
plained, and  rotating  it  outwards.  ( Sir  A.  Cooper, 
Surgical  Essays,  part  ii.  p.  207.) 

Until  Mr.  B.  Phillips  recorded  two  instances 
of  complete  dislocation  of  the  astragalus  back- 
ward, no  account  of  such  a displacement  had  been 
published.  One  case  happened  in  a gentleman, 
who  threw  himself  from  a carriage,  in  conse- 
quence of  the  horses  becoming  unmanageable, 
and  he  alighted  on  his  feet,  but  immediately  fell. 
A projection  presented  itself  first  above  the  os 
calcis  ; the  tendo  Achillis  was  pressed  backwards 
by  the  displaced  astragalus ; and,  at  one  point, 
had  reached  to  so  near  the  surface,  that  vesication 
was  produced  directly  over  it.  . There  was  no 
fracture  of  the  tibia,  or  fibula;  the  tibia  was 
slightly  displaced  forwards  upon  the  foot,  and  the 
os  calcis  retained  its  natural  position.  The  reduc- 
tion was  found  impracticable  ; but,  in  the  end, 
an  articulation  was  formed  between  the  bones  of 
the  leg  and  the  os  calcis,  and  the  patient  was  able 
to  walk  nearly  upright.  The  second  example 
occurred  in  a gentleman,  who,  as  he  was  running 
with  great  rapidity  after  a cricket-ball,  placed 
his  foot  in  a gutter.  “The  toe  rested  upon  the 
further  side  of  this  gutter,  while  the  heel  was 
jammed  directly  into  it,  and  he  fell  forward. 
The  appearances  were  very  similar  to  those  of  the 
preceding  case.  Some  attempts  at  reduction 
having  proved  ineffectual,  and  the  foot  being- 
much  swollen,  Mr.  Phillips  declined  to  repeat 
them,  and  treated  the  case  with  leeches,  quietude, 
&c.  In  the  end,  scarcely  any  lameness  re- 
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mained  ; though  at  the  time  when  the  particulars 
were  written,  the  patient  was  obliged  to  wear  a 
shoe,  *the  hinder  part  of  which  was  constructed  so 
as  not  to  make  pressure  on  the  projecting  astragalus. 
(See  Loud.  Med.  Gazette,  vol.xiv.  p.596.) 

By  heavy  weights  falling  upon  the  foot,  a dis- 
location is  sometimes  produced  at  the  transverse 
joint  between  the  astragalus  and  os  calcis  behind, 
and  the  os  naviculare  and  os  euboides  in  front. 

Sir  A.  Cooper  has  twice  seen  the  os  cuneiforme 
internum  dislocated,  and,  in  both  cases,  the  head 
of  the  bone  naturally  connected  to  the  os  navi- 
culare projected  inwards  and  somewhat  upwards, 
being  drawn  in  this  direction  by  the  action  of  the 
tibialis  anticus  muscle.  In  neither  instance  was 
the  reduction  accomplished ; and,  in  one,  the 
patient  had  so  trivial  a lameness,  that  the  func- 
tions of  the  foot  were  expected  to  be  in  time 
perfect  again.  (Surgical  Essays,  part  ii.  p.209.) 
With  regard  to  the  treatment.  Sir  Astley  Cooper 
recommends,  first,  confining  the  bone  in  its  place 
with  a roller,  kept  wet  with  spirits  of  wine  and 
water,  and,  when  the  inflammation  is  subdued, 
he  directs  a leather  strap  to  be  buckled  round  the 
foot,  so  as  to  maintain  the  bone  in  its  right  situa- 
tion. (On  Dislocations,  p.334.) 

The  phalanges  of  the  toes  are  sometimes  dis- 
located, and  the  first  bone  of  the  great  toe  is  fre- 
quently luxated  from  the  first  metatarsal  bone  ; 
but,  I am  not  aware,  that  these  cases  are  attended 
with  any  particular  difficulty  in  the  reduction,  like 
some  dislocations  of  the  thumb. 

On  the  subject  of  Dislocations,  consult  A.  Flach,  de 
Luxatione  Ossis  Femoris  rariore,  frequentiore  Colli  frac- 
tura,  Disp.  Argent.  1783.  H.  Linguet , Qusestio,  &c.  An 
in  Humeri  Luxatione  Ambi  potius  quam  ;Scala,  Janua, 
Polyspastusque  iteratio  renovata?  Paris,  1732.  G.  C. 
Reichel , Diss.  de  Epiphysium  ab  Ossium  Diaphysi  Di- 
ductione,  Lips,  1759.  J.  L.  Petit , Traite  des  Maladies 
des  Os,  1725  ; et  Traite  des  Mai.  Chir.  1783.  Duverney, 
Traite  des  Maladies  des  Os.  Richer  and,  Nosographie 
Chir.  t.3.  p.  193,  &c.  edit.  4.  (Euvres  Chir.  de  Desault, 
par  Bichat,  t.  i.  Pott’s  Remarks  on  Fractures  and  Dis- 
locations, 1775.  Kirkland’s  Obs.  upon  Pott’s  General 
Remarks  on  Fractures,  &c.  White's  Cases  in  Surgery. 
Medical  Obs.  and  Inquiries,  vol.  ii.  Bromfield’ s Chir. 
Cases  and  Obs.  1773.  J.  F.  P.  Castella,  Sur  les  Frac- 
tures du  Peront*,  Landshut,  1808.  Sir  C.  Bell,  A System 
of  Operative  Surgery,  1809.  J.  Howship,  Practical  Obs. 
in  Surgery  and  Morbid  Anatomy,  8vo.  Lond.  1816,  Cal- 
lisen,  Systema  Chirurgise  Hodiernse,  t.  ii.  Desault, 
Journ.  de  Chirurgie.  Boyer,  Traite  des  Mai.  Chir.  t.  iv. 
Paris,  1814.  Trye’s  Illustrations  of  some  of  the  Injuries 
to  which  the  lower  Limbs  are  exposed,  &c.  4to.  Lond. 
1802.  Mothe,  Melanges  de  Chir.  &c.  Paris,  1812,  1827. 
W.  Hey,  On  Dislocations  and  Internal  Derangement  of 
the  Knee-joint,  in  Pract.  Obs.  in  Surgery,  ed.  2.  Du- 
puytren,  sur  la  Fracture  de  P Extr^mit^  inferieure  du 
Perone,  les  Luxations,  et  les  Accidens.  qui  en  sont  la 
Suite,  in  Annuaire  Medico- Chir.  des  Hnpitaux  de  Paris, 
1809.  ; or  in  Leqons  Orales  de  Clin.  Chir.  t.  i.  p.  189. 
De  la  Luxation  des  Vertebres  et  des  Maladies,  qui  la 
simulent,  Op.  cit.  t.  i.  p.379.;  also  des  Luxations  de 
1’Humerus,  Op.  cit.  t.  iii.  p.  77.  ; Dela  Luxation  Origin- 
elledes  Femurs  Op.  cit.  t.  iii.  p.  205.  De  la  Fracture  de 
l’Extremite  Inferieure  de  l’Humerus  simulant  la  Lux- 
ations du  Coude  en  arriere,  Op.  cit.  t.  iii.  p.393.  Des 
Fractures  de  l’Extremit£  Inferieure  du  Radius  simulant 
les  Luxations  de  Poignet,Op.  cit.  t.iv.  p.  161.  Des  Lux- 
ation de  l’Extremite  Inferieure  du  Cubitus,  Op.  cit. 
t.iv.  p.  503.  Ricst,  in  Magaz.  fiir  die  Gesammte  Hell- 
kunde,  t.  x.  Ph.  Crampton,  On  the  Pathology  of  Dislo- 
cations of  Shoulder  in  Dublin  Journ.  of  Med.  Science, 
No.  7.  and  8.  Dr.  James  Scott,  On  Dislocation  of  Hip, 
with  manner  of  Reduction  and  Appearances  on  Dissec- 
tion ; Dublin.Hospital  Reports,  vol.  3.,  p.  389.  C.H.  Todd, 
Dissection  after  recent  Dislocation,  Op.  cit.  vol.  iii., 
p.  395.  Wm.  Wallace,  Dissection  of  a Dislocated  Hip, 
Trans,  of  King’s  and  Queen’s  College  of  Physicians, 
vol.  v.,  p.  250.  Thos.  Wormald,  in  Lond.  Med.  Gaz.  for 
1836-37.  J.  F.  Malgaigne,  Gaz.  Med.  de  Paris,  1 Sept. 
1832  ; and  in  Mem.  de  l’Acad.  Royale  de  MtWcine,  t.  5, 
p.  143.  G.  F.  D Evans,  on  Cataract,  Closed  Pupil, 
Amp.  at  the  Shoulder,  &c.  and  Compound  Dislocations, 
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J 8vo.  Wellington,  1815.  Astragalus  removed  ; shattered 
end  of  the  fibula  sawn  off ; protruded  lower  end  of  the 
humerus  similarly  removed  ; a compound  dislocation  of 
the  shoulder-joint,  and  head  of  the  metacarpal  bone  of 
the  thumb,  dislocated,  in  two  instances,  towards  the 
palm,  and,  on  account  of  the  difficulty  of  reduction,  ex- 
posed by  an  incision,  and  sawn  off.  Sir  Astley  Cooper , 
Bart.,  in  Surgical  Essays  ; and  Treatise  on  Dislocations 
and  Fractures  of  the  Joints,  a work  which  abounds  in 
practical  information,  and  does  infinite  credit  to  the 
talents  and  industry  of  its  experienced  author.  J.  Cru- 
veilhier,  a spontaneous  Dislocation  of  the  first  vertebra 
from  the  second,  and  of  the  occiput ; in  Anat.  Pathol. 
Livr.  25.  Fol.  Paris,  1836. 

DISTICHIA,  or  Distichiasis,  (from  twice, 
and  crri xpq,  a row).  A double  row  of  eyelashes, 
the  innermost  ones  of  which  irritate  the  eye.  The 
pseudo-cilia,  which  grow  in  distichiasis,  seldom 
occupy  the  whole  length  of  the  eyelid ; but  are 
mostly  scattered  about  between  the  natural  place 
of  the  cilia  and  the  Meibomian  apertures.  (See 
Trichiasis.)  v 

DURA  MATER,  FUNGOUS  TUMOURS 
OF.  The  disease  arises  gradually,  in  the  form  of  a 
tumour,  which  makes  its  way  through  the  bones  of 
the  cranium,  and  insensibly  blends  itself  with  the 
integuments,  which  seem,  as  it  were,  to  make  a 
part  of  it.  Fungous  tumours  of  the  dura  mater 
may  originate  spontaneously  at  any  part  of  this 
membrane  ; but  they  are  particularly  apt  to  gro 
on  the  surface,  which  is  adherent  to  the  upper 
part  of  the  skull,  or  to  its  basis.  They  are  firm 
indolent,  and  chronic,  seeming  as  if  they  were  the 
consequence  of  slow  inflammation,  affecting  the 
vessels,  which  supply  the  dura  mater,  and  inoscu- 
late with  those  of  the  diploe.  It  is  very  difficult  to 
determine,  whether  the  disease  begins  in  the  dura 
mater,  or  the  substance  of  the  bone  itself.  The 
general  belief,  however,  is  that  the  bone  is  affected 
secondarily,  and  that  the  disorder  originates  in  the 
dura  mater.  The  patient,  the  subject  of  the  first 
case,  related  by  M.  Louis,  imputed  the  complaint 
to  a fall,  which  he  had  met  with  four  or  five  months 
previously,  and  in  which  the  head  itself  had  not 
received  any  violence ; but,  from  this  time,  he  ex- 
perienced a stunning  sensation,  which  continued 
till  he  died.  The  cranium  and  dura  mater  were 
found  both  equally  diseased.  Though  this  case 
may  tend  to  prove,  that  fungous  tumours  of  the 
dura  mater  may  form  spontaneously,  yet,  it  is  not 
the  less  confirmed  by  a vast  number  of  cases,  that 
this  affection  more  frequently  follows  blows  on  the 
head,  than  any  other  cause.  Hence,  a slow  kind 
of  thickening  of  the  dura  mater  is  produced,  which 
ends  in  a sarcomatous  excrescence,  the  formation 
of  which  always  precedes  the  destruction  of  the 
bone.  In  the  memoir,  published  by  M.  Louis  in 
the  fifth  volume,  4to.  of  those  of  the  Royal  Aca- 
demy of  Surgery,  there  is  a very  interesting  case 
illustrating  the  nature  of  the  present  disease. 

The  subject  was  a young  man,  aged  twenty-one 
who  had  a considerable  tumour  on  the  left  side  of 
the  head,  which  was  taken  for  a hernia  cerebri. 
(See  this  Article .)  The  swelling  had  begun  in  the 
region  of  the  temple,  and  had  gradually  acquired 
the  magnitude  of  a second  head.  The  external  ear 
was  displaced  by  it,  and  pushed  down  as  low  as 
the  angle  of  the  lower  jaw.  At  the  upper  part  of 
the  circumference  of  the  base  of  the  tumour  the 
inequalities  of  the  perforated  bone,  and  the  puls- 
ations of  the  brain,  could  be  distinctly  felt.  Some 
parts  of  the  ma« were  elastic  and  hard;  ethers 
sob  and  fluctuating.  A plaster,  which  had  been 
applied,  bi  ought  on  a suppuration  at  some  points 
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from  which  an  ichorous  matter  was  discharged.  ' 
Shiverings  and  febrile  symptoms  ensued,  and  the 
man  died  in  less  than  tour  months,  in  the  year 
1764.  On  dissection,  a sarcomatous  tumour  of  the 
dura  mater  was  detected,  together  with  the  destruc- 
tion of  the  vrhole  portion  ot  the  skull,  correspond- 
ing to  the  extent  of  the  disease. 

When  a tumour  of  this  nature  has  decidedly 
formed,  it  makes  its  way  outward  through  all  the 
parts,  soft  or  hard,  which  are  opposed  to  it.  The 
swelling,  in  becoming  circumscribed,  is  partly 
blended' with  the  dura  mater,  and  its  pressure 
produces  an  absorption  of  such  parts  of  the  skull, 
as  oppose  its  enlargement.  It  unexpectedly  elevates 
itself  externally,  confounding  itself  with  the  scalp, 
and  presents  itself  outwardly  in  the  form  of  a pre- 
ternatural, soft,  yielding  swelling,  which  even 
sometimes  betrays  an  appearance  of  a decided 
fluctuation,  or  a pulsation,  which  may  make  it  be 
mistaken  for  an  aneurismal  tumour.  When  once 
the  swelling  has  made  its  exit  from  the  cavity  of 
the  cranium,  it  expands  on  every  side  under  the 
integuments,  which  readily  make  way  for  its 
growth.  T.  he  scalp  becomes  distended,  smooth, 
and  oedematous  over  the  extent  of  the  tumour,  and 
lastly  it  ulcerates.  The  matter,  discharged  from 
the  ulcerations,  is  thin  and  sanious  : the  outer  part 
of  the  tumour  is  confounded  with  the  integuments 
and  edges  of  the  skull,  on  which  it  rests,  so  that,  m 
this  state,  it  is  easy  to  mistake  the  tumour  for  one, 
whose  base  is  altogether  external.  While  the  swel- 
ling thus  increases  in  size  externally,  it  also  enlarges 
internally.  The  latter  change  takes  place,  in  par- 
ticular, while  the  opening  in  the  cranium  is  not 
]aro-e  enough  to  admit  the  whole  mass  of  the  tu- 
mour, which  then  depresses  the  brain,  and  lodges 
in  an  excavation,  which  it  forms  for  itself.  But 
this  cavity  quickly  diminishes,  and  becomes  re- 
duced almost  to  nothing,  as  soon  as  the  tumour 
projects  outwardly.  The  tables  of  the  skull  are 
absorbed  to  let  the  swelling  arrive  externally  ; but, 
it  is  remarked,  that  the  internal,  or  vitreous  table, 
is  alwavs  found  much  more  extensively  destroyed, 
than  the  external  one.  Sometimes,  new  bony 
matter  is  found  deposited  around  the  opening  in 
the  cranium. 

It  is  asserted,  that,  whatever  maybe  the  situation 
of  a fungous  tumour  of  the  dura  mater,  the  outer 
layer  of  this  membrane,  upon  which  the  disease 
forms,  is  alone  altered,  the  inner  layer  and  the  pia 
mater  being  always  unchanged.  ( Lassus , Patholo- 
gic Chirurgicale,  tom.  i.  p.  501.  ed.  1809.) 

In  one  of  these  cases,  detailed  by  Walther,  the 
inner  layer  of  the  dura  mater  was  quite  natural, 
though  one-half  of  the  tumour,  which  was  large, 
was  within  the  skull,  where  it  had  formed  for  itself 
a deep  excavation  in  the  posterior  lobe  of  the  brain. 
And,  what  is  remarkable,  notwithstanding  this  lat- 
ter change,  the  patient,  the  day  before  her  death, 
retained  all  her  intellectual  faculties,  and  the  power 
of  voluntary  motion.  ( Journ.fur  Chirurgie  von 
C.  Graefe  und  Ph.v.  Walther , b.i.  pp.  64,  65.,  8vo. 
Berlin,  1820.) 

According  to  surgical  writers,  fungous  tumours 
of  the  dura  mater  have  been  caused  by  contusions 
on  the  skull,  falls  on  the  buttocks,  concussions  of 
the  head  or  whole  body,  lues  venerea,  scrofula, 
inveterate  rheumatism,  &c.  The  three  last  of  the 
alleged  causes,  however,  seem  to  be  little  better 
than  mere  conjecture. 

Even  children  of  the  most  tender  years  are  liable 


to  the  disease.  M.  Louis  has  related,  that  a child, 
two  years  of  age,  died  of  a fungous  of  the  dura  mater, 
wfflich  had  produced  a swelling  above  the  right  ear, 
attended  with  a destruction  of  a portion  of  the 
parietal  and  temporal  bones.  (Mem.  de  l’ Acad, 
de  Chirurgie,  tom.  v.  4to.  p.  31.) 

Though  the  common  opinion  is,  that  these  fungi 
grow  entirely  from  the  dura  mater,  Sandifort  asserts, 
that  the  vessels  of  the  diploe  have  a considerable 
share  in  their  production.  (Descriptio  Musei  Anat. 
Acad.  Lugd.  t.  i.  p.  152.) 

A similar  belief  was  entertained  by  Heister  and 
Kaufmann,  and  is  espoused  by  Siebold  and  Walther, 
the  latter  imputing  the  disease  to  a simultaneous 
affection  of  the  vessels  of  the  dura  mater,  and  peri- 
cranium, attended  with  an  absorption  of  the  earthy 
part  of  the  bone.  (Journ.fur  Chir.  von  C.  Graefe , 

6)C. p.91 — 93.)  M.  Chelius  has  written  an  essay, 
in  which  a distinction  is  established  between  tu- 
mours commencing  in  the  bone,  and  others  begin- 
ning in  the  dura  mater  itself.  (See  Archives  de 
Med. ; Mars,  1832.) 

The  existence  of  a fungous  tumour  of  the 
dura  mater  cannot  be  ascertained,  so  long  as 
there  is  no  external  change.  The  effects,  pro- 
duced, may  originate  from  so  many  causes,  that 
there  would  be  great  risk  of  a gross  mistake  in 
referring  them  to  any  particular  ones.  This  is  not 
the  case,  when  there  is  an  opening  in  the  skull. 
Then  a hardness,  felt  from  the  very  first  at  the 
circumference  of  the  tumour,  denotes  that  it  comes 
from  within.  When  the  swelling  is  carefully 
handled,  such  a crackling  sensation  is  perceived, 
as  would  arise  from  touching  dry  parchment 
stretched  over  the  skin.  On  making  much  pres- 
sure, pain  is  occasioned,  and  sometimes  a numb- 
ness in  ail  the  limbs,  stupefaction  and  other  more 
or  less  afflicting  symptoms.  The  tumour,  in  some 
measure  returns  inward,  especially,  when  not  very 
large,  and  gradually  rises  up  and  outward  again, 
when  the  pressure  is  discontinued.  Sometimes  there 
is  pain  ; at  other  times,  there  is  none  ; which  may 
be  owing  to  the  manner,  in  which  the  tumour  is 
affected  by  the  edges  of  the  bone,  through  which 
it  passes.  The  pain  is  often  made  to  go  off  by 
compression,  but  returns  as  soon  as  this  is  taken 
off.  The  tumour  has  an  alternate  motion,  derived 
from  the  pulsation  of  the  brain,  or  of  the  large 
arteries  at  its  base.  This  throbbing  motion  has  led 
many  practitioners  to  mistake  the  disease  for  an 
aneurism,  as  happened  in  the  second  case,  related  | 
in  the  memoir  of  M.  Louis.  When  the  tumour  is 
pushed  sideways,  and  the  finger  carried  between  it 
and  the  edge  of  the  bone,  through  which  the  disease 
protrudes,  the  bony  edge  may  be  felt,  touching 
the  base  of  the  swelling,  and  more  or  less  con-  , 
stricting  it.  This  symptom,  when  distinguishable, 
added  to  a certain  hardness  and  elasticity,  and 
sometimes  a facility  of  reduction,  forms  a patho- 
gnomonic mark,  whereby  fungous  tumours  of  the 
dura  mater  may  be  discriminated  from  herniae  of 
the  brain,  external  fleshy  tumours,  abscesses,  ex- 
ostosis, and  other  affections,  which  at  first  sight 
resemble  them. 

Probably,  however,  some  variety  prevails  in 
different  instances ; for,  in  the  cases  recorded  by 
Walther,  there  was  no  pulsation,  strictly  so  called, 
but  merely  an  obscure  movement,  or  an  alternate 
distension  and  flaccidity,  arising  from  the  influx  of 
blood  into  the  vessels  of  the  diseased  mass ; the 
tumours  could  not  be  pushed  within  the  cranium 
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in  the  slightest  degree ; nor  did  the  attempt  cause 
any  of  the  effects  usually  observed  to  proceed  from 
pressure  on  the  brain.  No  aperture  could  be  felt 
in  the  skull,  much  less  could  the  irregular  edges 
of  the  bone  around  the  tumour  be  distinguished. 
( Journ.fur  Chir.  b.  i.  p.  57  — 61,  &c.  8vo.  Ber- 
lin, 1820.) 

Whatever  movements  also  were  perceptible  in 
the  swellings,  Walther  is  convinced  could  not  be 
communicated  to  them  by  the  pulsations  of  the 
subjacent  brain;  because  they  were  wedged,  as  it 
were,  in  an  aperture  in  the  skull,  and  adherent  to 
the  dura  mater  beneath  them,  and  to  the  superin- 
cumbent periosteum,  so  that,  even  in  the  dead  sub- 
ject, they  did  not  admit  of  being  pushed  in  the  least 
outwards  without  difficulty,  and  the  employment 
of  strong  pressure.  (Vol.  cit.  p.  57.) 

Indeed,  this  tight  constriction  of  the  tumour  not 
only  explains  why  stupor,  paralysis,  Ac.  were 
not  brought  on  in  these  particular  examples  by 
external  pressure,  but  also  why  the  edges  of  the 
hole  in  the  skull  could  not  be  felt ; and  the  small 
size  of  the  same  opening,  in  relation  to  the  magni- 
tude of  the  swelling,  fully  accounts  in  my  opinion 
for  the  circumstance  of  the  swelling  not  sinking 
inwards  under  pressure.  But,  I am  far  from  being 
convinced  with  Walther,  that  fungi  of  the  dura 
mater  are  in  their  nature  always  irreducible  (see 
vol.  cit.  p.  82.)  ; a belief,  which  he  grounds  upon 
the  connection  of  the  diseased  mass  with  the  vessels 
of  the  diploe  ; its  constriction  by  the  bone  ; and 
its  expansion  under,  as  well  as  above,  the  cranium. 
Here  I think  Walther  is  as  wrong  in  saying,  that  none 
o I these  fungi  can  possibly  be  reduced,  as  others 
would  be  in  asserting  that  it  is  their  invariable 
character  to  be  reducible.  These  differences  must 
chiefly  depend  upon  the  size  of  the  swelling,  in 
relation  to  that  of  the  aperture  in  the  skull. 

Generally  speaking,  fungous  tumours  of  the 
dura  mater  are  very  dangerous,  as  well  on  ac- 
count of  their  nature,  as  of  the  difficulty  of  curing 
them  in  any  certain  manner,  and  of  the  internal 
and  external  disorder,  which  they  may  occasion. 
Such  as  have  a pedicle,  the  base  of  which  is  not 
extensive  ; which  are  firm  in  their  texture,  without 
much  disease  in  the  surrounding  bone,  are  move- 
able,  not  very  painful,  and  in  persons,  who  are-in 
other  respects  quite  well,  are  in  general  reputed 
to  be  the  least  perilous.  These  are  the  cases,  in 
which  a cure  may  be  attempted,  with  a hope  of 
success,  though  the  event  is  always  exceedingly 
doubtful. 

When  the  contrary  of  what  has  been  just  related 
occurs,  when  the  disease  is  of  long  continuance, 
and  the  brain  already  affected,  nothing  favourable 
can  be  expected. 

Compression  is  the  most  simple  means  of  cure, 
and  that  which  has  naturally  occurred  to  such 
practitioners,  as  have  mistaken  the  disease  for  an 
aneurism,  or  a hernia  cerebri.  The  efficacy  of  this 
method  has  been  further  misconceived,  because 
the  tumour,  when  not  very  large,  has  sometimes 
been  partly,  or  even  wholly  reduced,  without  any 
bad  consequences.  This  had  no  little  share  in  lead- 
ing to  errors,  concerning  the  true  character  of  the 
disease.  But,  as  might  be  conceived,  this  reduction 
only  being  attended  with  temporary  success,  and 
having  no  effect  whatever  on  the  original  cause  of 
the  affection,  the  symptoms  returned,  and  the  tu- 
mour rose  up  again,  the  moment  the  compression 
was  discontinued.  There  is  a fact  in  the  memoir 


of  M.  Louis,  which  seems  to  evince,  that  good 
effects  may  sometimes  be  produced  by  compression 
judic  ously  employed.  A woman,  brought  to  the 
brink  of  the  grave  by  the  symptoms,  occasioned  by 
a tumour  of  the  above  kind,  having  rested  with  her 
head,  for  some  time,  on  the  same  side  as  the  tumour, 
found  the  swelling  so  suddenly  reduced,  without 
any  ill  effects,  that  she  thought  herself  cured  by 
some  miracle.  Compression  artfully  kept  up,  by 
means  of  a piece  of  tin,  fastened  to  her  cap,  pre- 
vented the  protrusion  of  the  tumour  again.  The 
pressure,  however,  not  having  been  always  very 
exact,  the  symptoms  every  now  and  then  recurred, 
while  the  tumour  was  in  the  act  of  being  depressed 
again,  and  they  afterwards  ceased,  on  the  swelling 
having  assumed  a suitable  position.  The  symptoms 
were,  doubtless,  occasioned  by  the  irritation,  which 
the  tumour  suffered,  in  passing  the  inequalities 
around  the  opening,  through  which  it  protruded. 
The  patient  lived  in  this  state  nine  years,  having 
every  now  and  then  fits  of  insensibility,  in  one  of 
which,  attended  with  hiccough  and  vomiting,  she 
perished. 

As  compression  cannot  be  depended  upon,  the 
following  safer  method  may  be  tried  : - — It  consists 
in  exposing  the  tumour  with  a knife,  which  is  cer- 
tainly preferable  to  caustics,  the  action  of  which  is 
very  tedious  and  painful,  and  can  never  be  limited 
or  extended  with  any  degree  of  precision.  A cru- 
cial incision  may  be  made  through  the  scalp  cover- 
ing the  tumour,  and  the  flaps  dissected  up,  and 
reflected,  so  as  to  bring  all  the  bony  circumference 
into  view.  Then  with  trephines  repeatedly  applied, 
or  with  what  would  be  better,  Mr.  Key’s  saws, 
all  the  margin  of  the  bone  should  be  carefully 
removed.  Now,  if  it  be  true,  that  the  vessels  of 
the  diploe  are  chiefly  concerned  in  the  supply  of 
the  diseased  mass,  we  see  that  this  source  of  its 
growth  must  be  destroyed  by  the  foregoing  pro- 
ceeding. 

The  tumour,  thus  disengaged  on  all  sides,  may 
be  cut  off  with  a scalpel ; and  such  arteries  as  bleed 
much  should  be  tied.  Then,  instead  of  applying 
caustic,  as  sometimes  advised,  perhaps,  it  would 
be  better  to  remove  every  part  of  both  layers  of 
the  dura  mater  immediately  under  the  situation  of 
the  excrescence.  By  this  means,  and  the  removal 
of  the  surrounding  bone  and  diploe,  all  chance  of 
the  regeneration  of  the  tumour  would  be  prevented. 
In  attempting  the  excision  of  a fungous  of  the  dura 
mater,  it  is  certainly  an  interesting  point  to  know, 
whether  the  tumour  has  an  intimate  vascular  con- 
nection with  the  diploe,  and  pericranium,  as  asserted 
by  Siebold,  Walther,  and  some  other  respectable 
authorities  ; though  the  importance  of  the  inform- 
ation on  this  subject  to  the  practitioner  is  somewhat 
lessened  by  his  being  aware,  that  it  is  necessary 
always  to  begin  with  sawing  away  the  bone  in  the 
immediate  vicinity  of  the  diseased  mass.  In  the 
dissection  of  one  case,  Walther  found  the  peri- 
cranium thickened  for  a considerable  extent  around 
the  disease,  and  closely  connected  with  the  tumour 
by  vessels.  (Vol.  cit.  p.  100.) 

When  the  tumour  is  sarcomatous,  and  its  pedi- 
cle small  and  narrow,  as  sometimes  happens,  one 
should  not  hesitate  to  cut  it  off. 

This  method  is  preferable  to  tying  its  base  with 
a ligature;  apian  which  could  not  be  executed, 
without  dragging,  and  seriously  injuring  the  dura 
mater ; and  the  fatal  effects  of  which  I saw  exem- 
plified in  one  case  that  occurred  many  years  ago  m 
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St.  Bartholomew’s  Hospital,  and  was  operated 
upon  by  the  late  Mr.  Ramsden.  Excision  is  also 
preferable  to  caustics,  which  cause  great  pain,  and 
very  often  convulsions.  In  performing  the  extir' 
pation,  we  should  remove  the  whole  extent  of  the 
tumour,  and,  if  possible,  its  root,  even  though  it 
may  extend  as  deeply  as  the  internal  layer  of  the 
dura  mater.  This  step  must  not  be  delayed,  for 
the  disease  will  continue  to  increase,  so  as  to  affect 
the  brain,  become  incurable,  and  even  mortal.  It 
is  to  such  decision,  that  we  must  impute  the  suc- 
cess, which  attended  the  treatment  of  the  Spaniard 
Avalos,  of  whom  Marcus  Aurelius  Severinus  makes 
mention-.  The  above  nobleman  was  afflicted  with 
intolerable  headachs,  which  no  remedy  could  ap- 
pease. It  was  proposed  to  him  to  trepan  the 
cranium,  an  operation  to  which  he  consented, 
This  proceeding  brought  into  view,  under  the  bone, 
a fungous  excrescence,  the  destruction  of  which 
proved  a permanent  cure  of  the  violent  pains, 
w'hich  the  disease  had  occasioned.  It  is  not  men- 
tioned in  this  ease,  whether  the  internal  layer  of 
the  dura  mater  was  healthy,  or  not ; but  there  is 
foundation  for  believing,  that  if  the  extirpation  of 
these  tumours  be  undertaken  in  time,  and  bold 
measures  be  pursued,  as  in  the  instance  just  cited, 
success  would  often  be  obtained.  Indeed,  reason 
would  support  this  opinion ; for,,  when  the  disease 
is  not  extensive,  it  is  necessary  to  expose  a much 
smaller  surface  of  the  dura  mater. 

It  appears  to  me,  however,  that  trepanning  can 
never  be  warrantable,  unless  the  disease  be  indi- 
cated by  some  external  changes.  I saw  my  late 
master,  Mr.  Ramsden,  trepan  a man  for  a mere 
fixed  pain  in  one  part  of  the  head,  on  the  sup- 
position, that  there  was  a tumour  under  the  bone  •' 
but  no  tumour  was  found,  and  the  operation  caused 
inflammation  of  the  dura  mater,  and  proved  fatal. 

No  doubt,  in  some  cases,  the  hemorrhage  will 
be  considerable,  as  was  exemplified  in  the  in- 
stance in  which  Walther  made  an  incision  at 
the  base  of  one  of  these  fungi,  in  order  to  ascertain 
its  nature.:  two  pints  of  blood  being  lost  from  se- 
veral vessels  of  large  size  ere  they  could  be  secured.; 
and  the  further  use  of  the  knife  discontinued. 

M.  Louis  has  described  other  tumours,  which 
grow  from  the  surface  of  the  dura  mater,  when 
this  membrane  has  been  denuded,  as  after  the 
application  of  the  trephine.  They  only  seem  to 
differ  from  the  preceding  in  not  existing,  before 
the  opening  was  made  in  the  skull.  Tumours  of 
the  dura  mater  should  not  be  confounded  with 
hernia  cerebri.  {See  this  Article .) 

See,  on  the  preceding  subject,  Mem.  sur  les  Tumeurs, 
fongueuses  de  la  Dure-Mere,  par  M.  Lout's,  in  Mem.  de 
l’Acad.  de  Chir.  t.  v.  4to.  EncyclopMie  Methodique, 
Partie  Chir.  art.  Dure-Mere.  J.  P.  Kaufmann,  de  Tu- 
more  Capitis  fungoso  post  Cariem  Cranii  exorto.  Helmst. 
1743.  Lassus,  Pathologie  Chir,  t.  1.  p.  497.  ed.  1809. 
J.  and  C.  Wenzel,  fiber  die  Schwammigen  Auswuchse 
auf der  aussern  Hirnhaut.  Fol.  Mainz.  1811.  Ph.  v. 
Walther,  in  Journ.  fur  Chir.  von  C.  Graefe,  &c.  b.l. 
p.  55.  c.  8vo.  Berlin,"  1820.  Professor  Chelius,  in  Ar- 
chives de  Med.  Mars,  ) 832. 

For  inflammation  of  the  dura  mater,  see  Head, 
Injuries  of. 

DYNAMOMETER.  An  instrument,  employed 
by  M.  Malgaigne  for  measuring  the  degree  of  ex- 
tension made  with  pulleys  in  the  reduction  of  dis- 
locations. (See  Mem.  de  l’ Acad.  R.  de  Med.  t.  v. 
p.  143.)  It  will  serve  also  to  measure  the  force 
exerted  in  lithotrity. 


EAR 

Ear,  Diseases  of. 

An  organ,  so  valuable  and  necessary  to  the  per- 
fection of  our  existence,  as  the  ear,  should  have 
all  the  resources  of  surgery  exerted  for  the  preserv- 
ation of  its  integrity,  and  the  removal  of  the  dis- 
eases, with  which  it  may  be  affected.  What,  indeed, 
would  have  been  our  lot,  if  nature  had  been  less 
liberal,  and  not  endued  us  with  the  sense  of  hear- 
ing ? As  Leschevin  has  observed,  we  should  then 
have  been  ill  qualified  for  the  receipt  of  instruction ; 
a principal  inlet  of  divine  and  human  knowledge 
would  have  been  closed  ; and  there  being  no  re- 
ciprocal communication  of  ideas,  our  feeble  reason 
could  never  have  approached  perfection.  Even 
our  life  itself  being  as  it  were  dependent  upon  all 
such  bodies  as  surround  us,  would  have  been  in- 
cessantly exposed  to  dangers.  The  eyesight  serves 
to  render  us  conscious  of  objects,  which  present 
themselves  before  us,  and,  when  we  judge  them 
to  be  hurtful,  we  endeavour  to  avoid  them.  But, 
to  say  nothing  of  our  inability  to  look  on  all  sides 
at  once,  our  eyes  become  of  no  service  to  us,  when- 
ever we  happen  to  be  enveloped  in  darkness.  The 
hearing  is  then  the  only  sense,  that  watches  over 
our  safety.  It  warns  us,  not  only  of  every  thing, 
which  is  moving  about  us,  but  likewise  of  noises, 
which  are  more  or  less  distant.  Such  are  the  in- 
estimable advantages,  which  we  derive  from  this 
organ.  Its  importance,  when  healthy,  makes  it 
worthy  of  the  utmost  efforts  of  surgery,  when  dis- 
eased. (See  Med.  sur  les  Sujets  proposes  pour  le 
Prix  de  V Acad.  Royale  de  Chirureie.  t.  ix.  pp.  111. 

112.  ed.  12mo.) 

It  is  not  many  years  since  the  diseases  of  the 
ear  were  a subject,  on  which  the  greatest  igno- 
rance and  the  most  mistaken  opinions  prevailed  ; 
and,  indeed,  how  could  any  correct  pathological 
information  be  expected,  while  anatomists  had  not 
given  a complete  and  accurate  description  of  the 
organ  itself?  Also,  notwithstanding  what  has  now 
been  made  out,  respecting  disorders  of  the  ear, 
it  is  generally  admitted,  that  they  still  require 
much  further  investigation.  Though  Duverney, 
Valsalva,  Morgagni,  &c.  dispelled  some  of  the 
darkness,  which  covered  this  branch  of  surgery, 
they  left  a great  deal  undone.  Since  their  time, 
science  has  been  enriched  with  the  valuable  dis- 
coveries of  Cotunni,  Meckel,  Scarpa,  and  Com- 
paretti ; the  two  first  of  whom  demonstrated,  that 
the  labyrinth  is  filled  with  a limpid  fluid,  and  not 
(as  was  pretended)  with  confined  air;  while  the 
two  last  distinguished  anatomists  favoured  the  'h 
public  with  the  first  very  accurate  description  of 
the  parts  composing  the  labyrinth,  especially,  the 
semicircular  canals. 

In  1763,  the  French  Academy  of  Surgery 
offered  a prize  for  the  best  essay  on  diseases  of 
the  ear,  and  two  years  afterwards,  the  honour  was 
adjudged  to  that  of  Leschevin,  senior  surgeon  of 
the  hospital  at  Rouen.  This  memoir  is  still  of 
great  value,  few  modern  treatises  being  more  £ 
complete.  The  most  useful  contributors  to  our  n 
stock  of  information  on  the  pathology  of  the  ear, 
subsequently  to  M.  Leschevin,  have  been  Kritter, 
and  Lenten  ( Ueber  das  schwere  Gehoer,  Leipz. 
1794)  ; Trampel  ( Arnemann’s  Magaz.  b.ii.  1798)  ; 
Pfingsten  ( Vieljahrige  ErJ'ahrung  ueber  die  Ge- 
hoer {elder,  Kiel,  1802);  Alarcl  ( Sur  le  Catarrhe 
de  C Oreille,  8vo.  Paris,  1807,  6dit.  2.);  Sir  A.  i 
Cooper  ( Phil.  Trans.  1802);  Portal  ( Anut. . Med.  b 
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1803)  ; J.  C.  Saunders  (Anat.  and  Dis.  of  the  Ear, 
1806);  Boyer  (Mai.  Chir.  t.  vi.)  ; Itard  (Traite 
des  Mai.  de  l’ Oreille,  8vo.  2 tomes)  ; Saissy,  in  an 
essay,  which  received  the  approbation  of  the  Medi- 
cal Society  of  Bourdeaux ; Rosenthal  in  a short, 
but  sensible  tract  on  the  pathology  of  the  ear  (see 
Journ.  Complem.  t.  vi.  1820);  and  Kramer  in  a 
treatise  recently  published. 

But,  notwithstanding  the  laudable  endeavours 
' of  so  many  men  of  eminence,  the  pathology  of  the 
internal  ear,  and  the  treatment  of  its  diseases,  are 
far,  I may  say,  very  far  from  a high  state  of  im- 
provement. To  further  advances,  indeed,,  some 
discouraging  obstacles  present  themselves : the 
auditory  apparatus  is  extremely  complicated  ; the 
most  important  parts  of  it  are  entirely  out  of  the 
reach  of  ocular  inspection  the  anatomy  of  the 
organ  is  perhaps  not  yet  completely  unravelled ; 
the  exact  uses  and  action  of  several  parts  of  it, 
anatomically  known,  are  still  involved  in  mystery ; 
the  opportunities  of  dissecting  the  ear  in  a state 
of  disease  are  neither  frequent,  nor  duly  watched ; 
and  even  when  they  are  taken,  and  when  vestiges 
of  disease,  or  imperfection  are  traced  to  particular 
parts  of  the  organ,  the  utmost  difficulty  is  expe- 
rienced in  drawing  any  useful  practical  conclusion, 
because  the  natural  uses  of  those  parts,'  and  the 
prec’se  manner  in  which  they  contribute  to  the 
perfection,  of  the  ear  are  not  known  to  the  most 
enlightened  physiologists.  We  are  here  nearly 
in  the  same  helpless  dilemma  as  a watchmaker 
would  be,  were  he  in  examining  the  interior  of  a 
watch,  to  find  parts  broken  and  out  of  order,  the 
exact  uses  of  which,  in  the  perfection  of  the  in- 
strument, he  had  not  first  studied  and  compre- 
hended. In  fact,  the  physiology  of  the  ear  is  but 
imperfectly  understood ; and,  as  Rosenthal  re- 
marks (Journ.  Complem.  t.  vi.  p.  17.)  if,  not- 
withstanding the  progress  made  in  optics,  and  the 
complete  knowledge  of  the  structure  of  the  eye,  a 
perfect  explanation  has  not  yet  been  given  of  the 
phenomena  of  this  organ,  as  an  instrument  of 
vision,  we  cannot  wonder,  that,  with  far  more 
circumscribed  information  about  acoustics,  and 
the  greater  difficulty  of  unravelling  the  structure 
of  the  ear,  so  little  progress  should  have  been 
made  in  the  physiology  of  the  latter  organ.  Were 
it  practicable  in  acoustics  to  arrive  at  that  pre- 
cision and  certainty,  which  would  enable  us  to 
establish  laws  in  the  theory  of  sound,  as  fixed  as 
those  which  relate  to  light,  this  void  in  physiological 
science  might  perhaps  be  obviated.  But,  Rosen- 
thal justly  argues,  that  hitherto  the  approach  to 
perfection  has  not  been  made,  and  this  notwith- 
standing the  learned  and  valuable  labours  of 
Chladni.  (Akustik.  4to.  Leipz.  1802.)  Some 
facts,  however,  are  admitted  to  be  well  ascer- 
tained, and  the  researches  of  Autenrieth  and 
Kerner  (ReiCs  Archiv.  fur  die  Physiol,  t.  ix. 
p.  313 — 376.)  are  honourably  mentioned;  for, 
though  they  only  elucidate  the  function  of  the 
conductor  part  of  the  ear,  they  are  of  unquestion- 
able importance  to  the  medical  practitioner.  It  is 
clearly  proved,  that  the  difference  in  the  length 
and  breadth  of  the  meatus  auditorius,  the  form  of 
the  rnembrana  tympani,  and  the  make  of  the  cavity 
of  the  tympanum,  modify  sound ; that  is  to  say, 
that  the  differences  of  structure  of  the  auricle  and 
meatus  auditorius  externus  which  merely  receive 
and  concentrate  the  sonorous  undulations,  as  these 
emanate  from  a vibrating  body,  can  only  influence 


the  degree  of  orce,  or  weakness  of  the  sound ; 
while,  on  the  contrary,  the  differences  of  structure 
in  the  membrane  and  cavity  of  the  tympanum  are 
not  limited  to  this  effect,  but  the  greater  or  less 
tension  of  the  one,  and  the  more  or  less  consider- 
able capacity  of  the  other,  appear  to  alter  in  a 
greater  or  lesser  degree  the  particular  character  of 
the  sound.  (Journal  Complem.  t.  vi.  p.  20.) 

L Wounds  and  Defects  of  the  external  Ear. 

The  external  ear,  which  is  a sort  of  instrument 
calculated  for  concentrating  the  undulations  or 
waves  of  sound,  may  be  totally  cut  off,  without 
deafness  being  the  consequence.  For  a few  days 
after  the  loss,  the  hearing  is  rather  hard  ; but  the 
infirmity  gradually  diminishes,  the  increased  sensi- 
bility ol  the  auditory  nerve  compensating  for  the 
imperfection  of  the  organic  apparatus.  ( Richerand, 
Nosogr.  Chir.  t.  ii.  p.  122.  ed.  2.) 

Dr.  Hennen  says,  that  he  has  met  with  a case, 
where  the  external  ear  was  completely  removed  by 
a cannon-shot,  and  yet  the  sense  of  hearing  was  as 
acute  as  ever.  (Principles  of  Military  Surgery, 
p.  348.  ed.  2.)  Another  case,  recorded  by  Wep- 
fer,  also  proves,  that  a total  loss  of  the  auricle 
may  not  cause  any  material  injury  of  hearing,  for 
the  patient  of  whom  he  speaks  had  had  the  whole 
of  the  external  ear  destroyed  by  ulceration,  and 
yet  could  hear  as  well  as  before  the  loss.  (Kritter 
mid  Lentin  uber  das  schwere  Gehoer,  p.  19.  Leipz. 
1794.)  However,  if  we  are  to  credit  the  state- 
ment of  other  writers,  the  recovery  is  generally 
far  less  complete.  Thus  Leschevin  notices,  that 
they  who  have  lost  the  external  ear,  or  have  it 
naturally  too  flat,  or  ill.-shaped,  have  the  hearing 
less  fine.  The  defect:  can  only  be  remedied  by  an 
artificial  ear,  or  an'  ear-trumpet,  which,  receiving 
a large  quantity  of  the  sonorous  undulations,  and 
directing  them  towards  the  meatus  auditorius,  thus 
does  the  office  of  the  external  ear.  (Prix  de  VAcad. 
Royale  de  Chir.  t.,ix.  p.  120.  edit.  12mo.) 

Wounds  are  not  the  only  causes,  by  which  the 
external  ear  may  be  lost : its  separation  is  some- 
times the  consequence  of  ulceration,  and  sometimes 
the  effect  of  the  bites  of  horses  and  other  animals. 
In  cold  climates,  it  is  frequently  frozen,  and  after- 
wards attacked  with  inflammation  and  sloughing. 
When  the  external  ear  is  not  totally  separated 
from  the  head,  the  surgeon  should  not  despair  of 
being  able  to  accomplish  the  reunion  of  it.  This 
attempt  should  always  be  made,  however  small  a 
connection  the  part  may  have  with  the  skin  ; for, 
in  wounds  of  this  kind,  the  efforts  of  surgery  have 
occasionally  succeeded  beyond  all  expectation. 

W ounds  of  the  external  ear,  whatever  may  be 
their  size  and  shape,  do  not  require  different  treat- 
ment from  that  of  the  generality  of  other  wounds. 
The  reunion  of  the  divided  part  is  the  only  indica- 
tion, and  it  may  be  in  most  instances  easily  fulfilled 
by  means  of  methodical  dressings.  Such  writers, 
as  have  recommended  sutures  for  wounds  of  the 
ear  (says  Leschevin),  have  founded  this  advice 
upon  the  difficulty  of  applying  to  the  part  a 
bandage,  that  will  keep  the  edges  of  the  wound 
exactly  together.  The  cranium,  however,  affords 
a firm  and  equal  surface,  against  which  the  ex- 
ternal ear  may  be  conveniently  fixed.  Certainly, 
it  is  not  more  easy  to  secure  dressings  on  the  nose 
than  the  ear ; and  yet  cases  are  recorded,  in  which 
the  cartilaginous  part  of  the  nose  was  wounded, 
and  almost  entirely  separated,  and  the  union  was 
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effected  without  the  aid  of  sutures.  (See  Mem.  I remember  a child,  which  was  exhibited  many 
de  M.  Pibrac  sur  l’ Abus  des  Sutures,  in  Mem.  de  years  ago  in  London,  as  a curiosity  ; it  was  en- 


I’Acad.  de  Chir.  tom.  iii.) 

In  wounds  of  the  ear,  then,  we  may  conclude, 
that  sutures  are  generally  useless  ai  d unnecessary. 
As  examples  may  occur,  however,  in  which  the 
wound  may  be  so  irregular  and  considerable  as 
not  to  admit  of  being  accurately  united,  except  by 
this  means,  it  should  not  be  absolutely  rejected. 
An  enl  ghtened  surgeon  will  not  abandon  altoge- 
ther any  curative  plans ; he  only  points  out  their 
proper  utility,  and  keeps  them  within  their  right 
limits.  When  sticking  plaster,  simple  dressings, 
and  a bandage  that  makes  moderate  pressure, 
appear  insufficient  for  keeping  the  edges  of  a 
wound  of  the  ear  in  due  contact,  the  judicious 
practitioner  will  not  hesitate  to  employ  sutures. 

When  a bandage  is  applied  to  the  external  ear, 
it  should  only  be  put  on  with  moderate  tightness, 
since  much  pressure  gives  considerable  uneasiness, 
and  may  induce  sloughing.  In  order  to  prevent 
these  disagreeable  effects,  Leschevin  advises  us  to 
fill  the  space  behind  the  ear  with  soft  wool  or 
cotton,  against  which  the  part  may  be  compressed 
without  risk.  (Op.  cit.  p.  1 19.) 

Baron  Boyer  remembers  a medical  student, 
who  was  compelled  by  an  ulcer  on  the  sacrum 
to  lie  for  a long  time  on  his  side,  in  which  posture 
the  pressure  on  the  ear  caused  a slough  of  the  an- 
tihelix, and  after  the  separation  of  the  dead  part, 
an  aperture,  large  enough  to  receive  the  end  ot  the 
little  finger,  was  left  in  the  pinna  or  auricle. 

In  the  application  of  sutures  to  the  ear,  the  an- 
cients caution  us  to  avqid  carefully  the  cartilage, 
and  to  sew  only  the  skin.  They  were  fearful,  that 
pricking  the  cartilage  would  make  it  mortify,  “ ce 
qui  est  souvente-fois  arrive ,”  says  Pare.  But,  not- 
withstanding so  respectable  an  authority,  as  Les- 
chevin has  remarked,  the  moderns  make  no  scruple 
about  sewing  cartilages.  In  wounds  of  the  nose, 
V erduc  expressly  directs  the  skin  and  cartilage 
to  be  pierced  at  once,  and  the  success  of  the 
plan  is  put  out  of  all  doubt  by  a multitude  of 
facts.  The  same  treatment  may  also  be  safely 
extended  to  the  ear. 

In  this  section,  a few  malformations  of  the  ex- 
ternal ear  require  notice.  Sometimes  the  orifice  of 
the  meatus  auclitorius  is  diminished  by  the  tragus, 
antitragus,  and  antihelix  being  depressed  into  it. 
Here  the  excision  of  these  wrongly  formed  emi- 
nences has  been  recommended,  as  a surer  means 
of  perfecting  the  sense  of  hearing,  than  the  use  of 
any  tube,  or  dilating  instruments.  The  tragus 
has  been  known  to  project  considerably  back- 
wards, and  to  apply  itself  most  closely  over  the 
orifice  of  the  meatus,  which  was  also  a mere  slit, 
instead  of  a round  opening.  In  one  case  of  this 
description,  relief  was  obtained  by  the  introduction 
of  tubes,  calculated  to  maintain  the  tragus  in  its 
proper  position.  (Diet  des  Sciences  Med.  t.  xxxviii. 
P-  23.) 

Sometimes  the  outer  ear  is  entirely  wanting. 
Thus  Fritelli  has  given  an  account  of  a child  in 
this  condition,  whose  physiognomy  at  the  same 
time  strongly  resembled  that  of  an  ape.  (Orteschi 
Giorn.  di  Med.  t.  iii.  p.  80.)  Oberteuffer  has  also 
recorded  an  example  of  a total  deficiency  of  the 
auricles  in  an  adult,  who  yet  heard  very  well. 
(Stark’s  Neues  Archiv.  b.  ii.  p.  638.)  J.  F. 
Meckel,  Handbuch  der  Pathol.  Anat , b.  i.  p.  400. 
Leipz.  1812.) 


tirely  destitute  of  external  ears,  and  no  vestiges 
of  the  meatus  auditorii  could  be  seen,  these  open- 
ings being  completely  covered  by  the  common 
integuments.  Yet  the  child  could  hear  a great 
deal,  though  the  sense  was  certainly  dull  and  im- 
perfect. I recollect,  that  the  circumstance  of  the 
patient  hearing  so  well  as  he  did,  was  what  ex- 
cited considerable  surprise.  I do  not  recollect, 
however,  at  the  present  time,  the  degree  in  which 
this  sense  was  enjoyed,  and  several  other  circum- 
stances, such  as  the  child’s  age,  power  of  speech, 

&c.  The  example  is  interesting,  inasmuch  as  it 
proves,  that  even  a deficiency  of  the  auricles,  com- 
bined with  an  imperforate  condition  of  both  ears, 
may  be  unattended  with  complete  deafness,  pro- 
vided the  internal  and  more  essential  parts  of  these 
organs  are  sound  and  perfectly  formed. 

Baron  Boyer  attended  a young  man,  the  lobule 
of  one  of  whose  ears  extended  in  a very  inconve- 
nient manner  over  the  cheek  ; the  redundant  por- 
tion was  removed  with  a pair  of  scissors,  and  the 
wound  soon  healed. 

The  auricle,  not  being  a very  irritable  part,  is 
not  often  inflamed,  and  when  it  is  so,  the  affection 
is  generally  of  an  erysipelatous  character.  Portal 
has  seen  the  part  nearly  an  inch  thick;  and  he 
takes  notice  of  the  prodigious  thickness,  which  the 
lobe  of  the  ear  sometimes  acquires  in  women  who 
wear  heavy  ear-rings,  which  keep  up  constant 
irritation.  Small  encysted  and  adipose  swellings 
occasionally  grow  under  the  skin  of  the  external 
ear,  and  demand  the  same  treatment  as  swellings 
of  the  same  nature  in  other  situations.  (See 
Tumours.)  Lastly,  the  external  ear  is  frequently 
the  seat  of  scrofulous,  and  other  ill-conditioned 
ulcers.  These  cases  generally  require  cleanliness, 
alterative  medicines,  and  to  be  dressed  with  the 
ung.  zinci,  or  the  ung.  hydrarg.  nitrat.  or  a solution 
of  the  nitrate  of  silver  ; and  sometimes,  when  the 
sores  resist  for  a long  time  the  effects  of  medicine 
and  the  usual  dressings,  they  will  soon  heal  up,  if 
the  treatment  be  assisted  with  a blister,  or  seton, 
kept  open  on  the  nape  of  the  neck.  (See  Diet,  des 
Sciences  Med.  t.  xxxviii.  p.  28,  29.) 

2.  Of  the  Meatus  Aaditorius,  and  its  Imper- 
fections. 

This  is  the  passage,  which  leads  from  the  cavity 
of  the  external  ear,  called  the  concha,  down  to  the 
membrane  of  the  tympanum.  It  is  partly  cartil-  , 
aginous,  and  partly  bony,  and  has  an  oblique  wind-  , 
ing  direction,  so  that  its  whole  extent  cannot  be 
easily  seen.  There  are  circumstances,  however, 
in  which  it  is  proper  to  look  as  far  as  possible  into 
the  passage.  Such  is  the  case,  when  the  surgeon 
is  to  extract  any  foreign  body,  to  remove  an  ex- 
crescence, or  to  detect  any  other  occasion  of  deaf- 
ness. Fabricius  Hildanus  gives  a piece  of  advice 
upon  this  subject,  not  to  be  despised;  namely,  to 
expose  the  ear  to  the  rays  of  the  sun,  in  order  to 
be  enabled  to  see  the  very  bottom  of  the  passage. 

Mr.  Buchanan  recommends  the  patient  to  be 
placed  upon  a low  seat,  with  the  ear  exposed  to 
the  rays  of  the  sun.  The  surgeon  should  then  lay 
hold  of  the  auricle  with  the  left  hand,  by  placing 
the  thumb  in  the  concha,  and  with  the  index  and 
middle  finger  of  the  same  hand  placed  behind  the 
cartilage,  take  hold  of  the  cavity,  and  pull  it  out- 
wards and  upwards,  so  as  to  elongate  the  cartilagin- 
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ous  part  of  the  meatus.  With  the  help  of  a slightly 
curved  probe,  by  which  the  tragus  is  to  be  drawn 
a little  outwards,  and  the  diameter  of  the  tube  in- 
creased, the  whole  of  the  meatus  and  membrana 
tympani  may  then  be  distinctly  seen.  (See  Bu- 
chanan's Illustrations  of  Acoustic  Surgery,  p.  i.) 
When  the  assistance  of  sunshine  cannot  be  ob- 
tained, and  in  the  evening,  Mr.  Buchanan  finds 
great  advantage  from  the  use  of  an  ingenious  kind 
of  lantern,  which  he  has  invented  for  examining 
the  ear,  and  which  he  terms  an  inspector  auris. 
When  it  is  used,  the  room  is  darkened,  and  the 
focus  from  the  lantern  directed  into  the  meatus. 

The  surgical  operations,  practised  on  the  meatus 
auditorius,  are  confined  to  opening  it,  when  preter- 
naturally  closed,  extracting  foreign  bodies,  washing 
the  passage  out  with  injections,  and  removing  ex- 
crescences. 

The  case  which  we  shall  next  treat  of,  is  the 
imperforation  of  the  meatus  auditorius  externus,  a 
defect  with  which  some  children  are  born. 

When  the  malformation  exists  in  both  ears,  it 
generally  renders  the  subject  dumb,  as  well  as 
deaf,  for,  as  he  is  incapable  of  imitating  sounds, 
which  he  does  not  hear,  he  cannot  of  course  learn 
to  speak,  although  the  organs  of  speech  may  be 
perfect,  and  in  every  respect  rightly  disposed.  In 
this  case,  the  surgeon  has  to  rectify  the  error  of 
nature,  and  (to  use  the  language  of  Leschevin)  he 
has  to  give,  by  a double  miracle,  hearing  and 
speech  to  an  animated  being,  who,  deprived  of 
these  two  faculties,  can  scarcely  be  regarded  in 
society  as  one  of  the  human  race.  How  highly 
must  such  an  operation  raise  the  utility  and  ex- 
cellence of  surgery  in  the  estimation  of  the  world  ! 

When  the  meatus  auditorius  externus  is  merely 
closed  by  an  external  membrane,  the  nature  of  the 
case  is  evident,  and  the  mode  of  relief  equally  easy. 
But,  when  the  membrane  is  more  deeply  situated 
in  the  passage,  near  the  tympanum,  the  diagnosis 
is  attended  with  increased  difficulty,  and  the  treat- 
ment with  greater  trouble. 

If  the  preternatural  membrane  be  external,  or 
only  a little  way  within  the  passage,  it  is  to  be 
divided  with  a bistoury  ; the  small  flaps  are  to 
be  cut  away ; a tent,  of  a suitable  size,  is  to  be 
introduced  into  the  opening  ; and  the  wound  is  to 
be  healed  secundum  artem,  care  being  taken  to 
keep  it  constantly  dilated,  until  the  cicatrisation 
is  completed. 

When  the  obstruction  is  deeply  situated,  we 
must  first  be  sure  of  its  existence,  which  is  never 
ascertained,  or  even  suspected,  till  after  a long 
while.  It  is  not  till  after  children  are  past  the 
age,  at  which  they  usually  begin  to  talk,  that 
any  defect  is  suspected  in  the  organ  of  hearing, 
because,  until  this  period,  little  notice  is  taken, 
whether  they  hear  or  not.  As  soon  as  it  is  clear, 
that  this  sense  is  deficient,  the  ears  should  always 
be  examined  with  great  attention,  in  order  to  dis- 
cover, if  possible,  the  cause  of  deafness.  Some- 
times, the  infirmity  depends  upon  a malformation 
of  the  internal  ear,  and  the  cause  does  not  then 
admit  of  detection.  The  most  convenient  method 
of  making  the  examination  is  to  expose  the  ear, 
which  is  about  to  be  examined,  to  the  light  of  the 
sun.  In  this  situation,  the  surgeon  will  be  able  to 
see  beyond  the  middle  of  the  bony  part  of  the 
meatus,  if  he  places  his  eye  opposite  the  orifice  of 
the  passage,  and  takes  care 'to  efface  the  curvature 
of  the  cartilaginous  portion  of  the  canal,  by  dravv- 
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ing  upward  the  external  ear.  If  the  passage  has 
been  carefully  cleansed,  before  the  examination, 
the  skin,  forming  the  obstruction,  may  now  be 
seen,  unless  it  be  immediately  adherent  to  the 
tympanum. 

When  the  preternatural  septum  is  not  closely 
united  to  the  tympanum,  its  destruction  should  be 
attempted,  and  hopes  of  effecting  the  object,  either 
suddenly  or  gradually,  may  reasonably  be  enter- 
tained. According  to  Leschevin,  the  particular 
situation  of  the  obstruction  is  the  circumstance,  by 
which  the  surgeon  ought  to  be  guided  in  making 
a choice  of  the  means  for  this  operation.  If 
the  membranous  partition  is  so  far  from  the 
tympanum,  that  it  can  be  pierced  without  danger 
of  wounding  the  latter  part,  there  can  be  no  hesita- 
tion in  choosing  the  plan  to  be  adopted.  In  the 
contrary  state  of  things,  Leschevin  is  an  advocate 
for  the  employment  of  caustic,  not  only  on  account 
of  the  risk  of  injuring  the  tympanum  with  a cutting- 
instrument,  but,  also,  because,  if  the  puncture  were 
ever  so  well  executed,  a tent  could  not  be  intro- 
duced into  it,  so  as  to  prevent  it  from  closing 
again. 

In  the  first  case,  a very  narrow  sharp-pointed 
bistoury  should  be  used : after  its  blade  has  been 
wrapped  round  with  a bit  of  tape  to  within  a line 
of  the  point,  it  is  to  be  passed  perpendicularly 
down  to  the  preternatural  membrane,  which  is  to 
be  cut  through  its  whole  diameter.  The  instru- 
ment being  then  directed  first  towards  one  side, 
then  the  other,  the  crucial  incision  is  to  be  com- 
pleted. As  the  flaps,  which  are  small  and  deeply 
situated,  cannot  be  removed,  the  surgeon  must  be 
content  with  keeping  them  separated  by  means  of 
a blunt  tent.  The  wound  will  heal  just  as  favour- 
ably as  that  occasioned  in  removing  the  imperfor- 
ation of  the  concha,  or  outer  part  of  the  meatus 
auditorius.  (Pm  de  C Acad,  de  Chir.  p.  124 — 126. 
t.  ix.)  In  the  second  case,  that  is  fo  say,  when 
the  risk  of  wounding  the  tympanum  leads  us  to 
prefer  the  employment  of  caustic,  the  safest  and 
most  commodious  way  of  putting  the  plan  in 
execution  would  be  that  of  touching  the  obstruc- 
tion, as  often  as  circumstances  may  require,  with 
the  extremity  of  a bougie  armed  with  the  argentum 
nitratum.  In  the  intervals  of  the  applications,  no 
dressings  need  be  introduced,  except  a bit  of  clean 
soft  cotton,  for  the  purpose  of  absorbing  any  dis- 
charge which  may  take  place  within  the  passage. 

It  is  manifest,  that  if  the  whole,  or  a consider- 
able part  of  the  meatus  auditorius  externus  were 
wanting,  the  foregoing  measures  would  be  insuf- 
ficient. The  following  observations  of  Leschevin 
merit  attention  : — “ I do  not  here  allude  to  cases, 
in  which  a malformation  of  the  bone  exists.  I know 
not,  whether  there  are  any  examples  of  such  an 
imperforation;  but,  it  is  clear,  that  it  would  be 
absolutely  incurable.  I speak  of  a temporal  bone 
perfectly  formed  in  all  its  parts,  and  the  meatus 
auditorius  of  which,  instead  of  being  merely  lined 
by  a membrane,  as  in  the  natural  state,  is  blocked 
up  by  the  cohesion  of  the  parietes  of  this  membrane 
throughout  a certain  extent  of  the  canal ; just  as 
the  urethra,  rectum,  or  vagina,  is  sometimes  ob- 
served to  be  not  simply  closed  by  a membrane, 
but  by  a true  obliteration  of  its  cavity. 

“Such  a defect  in  the  ear  may  be  congenital, 
and  it  may  also  arise  from  a wound,  or  ulceration, 
of  the  whole  circumference  of  the  meatus  auditorius 
externus,  this  canal  having  become  closed  by  the 
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adhesion  of  its  parietes,  on  cicatrisation  taking 
place. 

“ Such  an  imperforation,  whether  congenital  or 
accidental,  must  certainly  be  more  difficult  to  cure 
than  the  examples  treated  of  above ; but,”  says 
Lesehevin,  “ I do  not  for  this  reason  believe,  that 
the  case  ought  to  be  entirely  abandoned.  Yet,  I 
would  not  have  the  cure  attempted  in  all  sorts  of 
circumstances.  For  instance,  if  the  defect  only 
existed  in  one  ear,  and  the  other  were  sound,  I 
would  not  undertake  the  operation,  because,  as  the 
patient  could  hear  tolerably  well  on  one  side,  the 
advantages  which  he  might  derive  from  having  the 
enjoyment  of  the  other  ear,  would  not  counter- 
balance the  pain  and  bad  symptoms  occasioned  by 
such  an  experiment,  the  success  of  which  is  ex- 
tremely uncertain.  I would  not  then  run  the  risk 
of  making  a perforation,  except  in  a case  of  com- 
plete deafness ; and  I propose  this  means  only  as 
a dubious  one,  upon  the  fundamental  maxim,  so 
often  laid  down,  that  it  is  preferable  to  employ  a 
doubtful  remedy,  than  none  at  all. 

“ With  respect  to  the  mode  of  executing  this 
operation,”  says  Lesehevin,  “the  trocar  seems  the 
most  eligible  instrument.  I would  employ  one, 
that  is  very  short,  and  the  point  of  which  is  bluntish, 
and  only  projects  out  of  a cannula  as  little  as  pos- 
sible. This  construction  would  indeed  make  the 
instrument  less  adapted  to  pierce  any  thing ; but, 
still,  as  the  parts  to  be  perforated  are  firm,  their 
division  might  be  accomplished  sufficiently  well ; 
and  the  inconvenience  of  a trivial  difficulty  in  the 
introduction  of  the  trocar  is  comparatively  much 
less  than  that  which  would  attend  the  danger  of 
wounding  with  a sharper  point  the  membrane  of 
the  tympanum.  I would  plunge  the  point  of  the 
instrument  into  the  place,  where  the  opening  of  the 
meatus  auditorius  externally  ought  naturally  to  be, 
and  which  would  be  denoted,  either  by  a slight 
depression,  or  at  all  events  by  attending  to  the 
different  parts  of  the  ear,  especially  the  tragus, 
which  is  situated  directly  over  this  passage.  I 
would  push  in  the  trocar  gently,  in  the  direction 
of  the  canal  formed  in  the  bone,  until  the  point  of 
the  instrument  felt  as  if  it  had  reached  a vacant 
space.  Then,  withdrawing  the  trocar,  and  leaving 
the  cannula,  I would  try,  whether  the  patient 
could  hear.  I would  then  introduce  into  the 
cavity  of  the  cannula  itself  a small,  rather  firm 
tent,  of  the  length  of  the  passage,  or  a small 
bougie.  By  means  of  a probe,  I would  push  it  to 
the  end  of  the  cannula,  which  I would  now  take 
out,  observing  to  press  upon  the  tent,  which  is  to 
be  left  in.  The  rest  of  the  treatment  consists  in 
keeping  the  canal  pervious,  making  it  suppurate, 
and  healing  it  with  common  applications.  One 
essential  caution,  however,  would  be  that  of  keep- 
ing the  part  dilated  long  after  it  had  healed : other- 
wise, it  might  close  again,  and  a repetition  of  the 
operation  become  necessary.  This  happened  to 
Heister,  as  he  himself  apprises  us,  and  it  occurred 
to  Roonhuysen  in  treating  imperforations  of  the 
vagina. 

“ If  the  cohesion  of  the  parietes  of  the  meatus 
auditorius  externus  were  to  extend  to  the  tym- 
panum inclusively,  the  operation  would  be  fruit- 
less ; but,  as  it  is  impossible  to  ascertain  this 
circumstance,  before  tire  attempt  is  made,  the 
surgeon  would  incur  no  disgrace  by  relinquishing 
the  operation,  and  giving  up  the  treatment  of  an 
incurable  disease.  If,  then,  after  the  trocar  were 


introduced  to  about  the  depth  of  the  tympanum, 
the  situation  of  which  must  be  judged  of  by  our 
anatomical  knowledge,  no  cavity  were  met  with, 
the  operation  should  be  abandoned  ; and  if,  in 
these  circumstances,  any  one  were  to  impute  the 
want  of  success  to  the  inefficacy  of  surgery,  or  the 
unskilfulness  of  the  surgeon,  he  would  act  very 
unfairly. 

“ It  is  also  plain,  that  such  an  operation  could 
cure  a congenital  deafness,  only  inasmuch  as  it 
might  depend  upon  the  imperforation ; for,  if 
there  should  exist,  at  the  same  time,  in  the  inter- 
nal ear,  any  malformation,  destructive  of  the  power 
of  the  organ,  the  remedying  of  the  external  defect 
would  be  quite  useless.”  ( Lesehevin , in  Prix  de 
VAcad.  de  Chirurgie,  tom.  ix.  p.  127- — 132.) 

We  find,  that  this  author  entertains  a great  dread 
of  wounding  the  tympanum,  and  certainly  he  is 
right  in  generally  insisting  upon  the  prudence  of 
avoiding  such  an  accident.  It  will  appear,  how- 
ever, in  the  sequel  of  this  article,  that  under  certain 
circumstances,  puncturing  the  tympanum  has  been 
successfully  practised  as  a mode  of  remedying 
deafness.  The  operation,  however,  demands  cau- 
tion; for,  if  done  so  as  to  injure  the  connection  of 
the  malleus  with  the  membrana  tympani,  the  hear- 
ing must  ever  afterwards  be  very  imperfect. 

3.  Unusual  Smallness  of  the  Meatus  Auditorius 

Externus, 

Imperforation  is  not  the  only  congenital  imper- 
fection of  the  meatus  auditorius  ; this  passage  is 
occasionally  too  narrow  for  the  admission  of  a due 
quantity  of  the  sonorous  undulations,  and  the  sense 
is  of  course  weakened.  Lesehevin  mentions  that 
M.  de  La  Metrie  found  this  canal  so  narrow  in  a 
young  person,  that  it  could  hardly  admit  a probe. 
What  has  been  observed  concerning  the  imper- 
foration, is  also  applicable  to  this  case.  It  it 
depends  upon  malformation  of  the  bone,  it  is 
manifestly  incurable ; but,  if  it  is  owing  to  a 
thickening  of  the  soft  parts,  within  the  meatus, 
hopes  may  be  indulged  of  doing  good  by  gradually 
dilating  the  passage  with  tents,  which  should  be 
increased  in  size  from  time  to  time,  and,  lastly, 
making  the  patient  wear,  for  a considerable  time, 
a tube,  adapted  to  the  part  in  shape.  ( Lesehevin , 
in  Prix  de  VAcad,  de  Chirurgie,  t.  ix.  p.  132.) 

Mr.  Earle  has  published  a case,  in  which  the 
diameter  of  the  meatus  auditorius  was  considerably 
lessened  by  a thickening  of  the  surrounding  parts,, 
and  especially  of  the  cuticle,  attended  with  a clis-<. 
charge  from  the  passage,  and  great  impairment 
of  hearing.  A cure  was  effected  by  injecting  into 
the  passage  a very  strong  solution  of  the  nitrate  of 
silver,  which,  in  a few  days,  was  followed  by  a 
detachment  of  the  thickened  portions  of  cuticle. 
This  evacuation  was  assisted  by  throwing  warm 
water  into  the  passage.  (See  Med,  Chir.  Trans. 
vol.  x.  p.  411,  &c.)  Boyer  was  consulted  for  a 
deafness,  arising  from  a malformation,  which  con- 
sisted of  a flattening  of  the  meatus,  its  opposite 
sides  being  for  some  extent  in  contact.  The  patient 
was  advised  to  wear  in  the  ear  a gold  tube  of  suit- 
able shape,  by  which  means  he  was  enabled  to 
hear  perfectly  well. 

4.  Faulty  Shape  of  the  Meatus  Auditorius 
Externus. 

Anatomy  informs  us,  that  this  passage  is  natu- 
rally oblique,  and  somewhat  winding;  and  natural 
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philosophy  teaches  us  the  necessity  of  such  obli- 
quity, which  multiplies  the  reflections  of  the  sonor- 
ous waves,  and  thereby  strengthens  the  sense. 
This  theory,  says  Leschevin,  is  confirmed  by 
experience ; for,  there  are  persons,  in  whom  the 
meatus  auditorius  is  almost  straight,  and  they  are 
found  to  be  hard  of  hearing.  If  there  is  any 
means  of  correcting  this  defect,  it  must  be  that 
of  substituting,  for  the  natural  curvature  of  the 
passage,  a curved  and  conical  tube,  which  must 
be  placed  at  the  outside  of  the  organ,  just  like  a 
hearing  trumpet.  The  acoustic  instrument,  in- 
vented by  Deckers,  which  is  much  more  conveni- 
ent, might  also  prove  useful.  ( Op . cit.  p.  133.) 

5.  Extraneous  Substances,  Insects,  fyc.  in  the  Meatus 
Auditorius  Exiernus. 

Foreign  bodies  met  with  in  this  situation  are 
inert  substances,  which  have  been  introduced  by 
some  external  force  ; insects,  which  have  insinuated 
themselves  into  the  passage ; or  the  cerumen  itself, 
hardened  in  such  a degree,  as  to  obstruct  the  trans- 
mission of  the  sonorous  undulations.  Worms, 
which  make  their  appearance  in  the  meatus 
auditorius,  are  always  produced  subsequently  to 
ulcerations  in  the  passage,  or  in  the  interior  of  the 
tympanum,  and  very  often  such  insects  are  quite 
unsuspected  causes  of  particular  symptoms.  In 
the  cases  of  surgery,  published  in  1778,  by  Acrel, 
there  is  an  instance  confirming  the  statement  just 
offered.  It  is  the  case  of  a woman,  who,  having 
been  long  afflicted  with  a hardness  of  hearing,  was 
suddenly  seized  with  violent  convulsions,  without 
any  apparent  cause,  and  soon  afterwards  com- 
plained of  an  acute  pain  in  the  ear.  This  affection 
was  followed  by  a recurrence  of  convulsions, 
which  were  still  more  vehement.  A small  tent 
of  fine  linen,  moistened  with  a mixture  of  oil 
and  laudanum,  was  introduced  into  the  meatus 
auditorius,  and,  on  removing  it  the  next  day, 
several  small  round  worms  were  observed  upon 
it,  and,  from  that  period,  all  the  symptoms  dis- 
appeared. To  this  case,  we  shall  add  another  from 
Morgagni : — A young  woman  consulted  Valsalva, 
and  told  him,  that  when  she  was  a girl,  a worm 
had  been  discharged  from  her  left  ear;  that  an- 
other one,  about  six  months  ago,  had  also  been 
discharged,  very  much  like  a small  silkworm  in 
shape.  This  event  took  place  after  very  acute 
pain  in  the  same  ear,  the  forehead  and  temples. 
She  added,  that  since  this,  she  had  been  tormented 
with  the  same  pains,  at  different  intervals,  and  so 
severely,  that  she  often  swooned  away  for  two 
hours  together.  On  recovering  from  this  state,  a 
small  worm  was  discharged,  of  the  same  shape  as, 
but  much  smaller  than,  the  preceding  one,  and 
she  was  now  afflicted  with  deafness  and  insensibi- 
lity on  the  same  side.  After  hearing  this  relation, 
Valsalva  no  longer  entertained  any  doubt  of  the 
membrane  of  the  tympanum  being  ulcerated.  He 
proposed  the  employment  of  an  injection,  in 
order  to  destroy  such  worms  as  yet  remained. 
For  this  purpose,  distilled  water  of  St.  John’s  wort, 
in  which  mercury  had  been  agitated,  was  used. 
In  order  to  prevent  a recurrence  of  the  incon- 
venience, Morgagni  recommends  the  affected  ear 
to  be  closed  up  when  the  patient  goes  to  sleep,  in 
autumn  and  summer.  If  this  be  not  done,  flies, 
attracted  by  the  suppuration,  enter  the  meatus 
auditorius,  and,  while  the  patient  is  unconscious, 
deposit  their  eggs  in  the  ear.  Acrel,  in  speaking 


473 

of  worms,  generated  in  the  meatus  auditorius, 
observes,  that  there  is  no  better  remedy  for  them, 
than  the  decoction  of  ledum  palustre,  injected 
into  the  ear,  several  times  a day.  However,  as 
this  plant  cannot  always  be  procured,  an  infusion 
of  tobacco  in  oil  of  almonds  may  be  used,  a few 
drops  of  which  are  to  be  introduced  into  the  ear, 
and  retained  there  by  means  of  a little  bit  of 
cotton.  This  application,  which  is  not  injurious 
to  the  lining  of  the  passage,  is  fatal  to  insects,  and 
especially  to  worms.  When  caterpillars,  ants, 
earwigs,  and  other  insects,  have  insinuated  them- 
selves into  the  meatus  auditorius,  they  may  be 
removed  with  a piece  of  lint,  smeared  with  honey ; 
and  when  they  cannot  be  extracted  by  this  simple 
means,  they  may  sometimes  be  taken  out  with  a 
small  pair  of  forceps.  In  general,  however,  the 
most  safe  and  expeditious  practice  for  the  removal 
of  small  insects,  peas,  beads,  and  other  extraneous 
bodies,  from  the  meatus  auditorius,  is  to  throw 
tepid  water  into  the  passage  with  a proper  syringe, 
by  which  means  they  are  forced  out  with  the  fluid. 
When  the  bead,  or  globular  substance  is  small, 
(according  to  Mr.  Buchanan)  the  best  mode  of 
extraction  will  be  by  means  of  the  syringe,  and 
injection  of  tepid  water.  For  this  purpose,  the 
point  of  the  syringe  ought  to  be  pressed  gently 
against  the  edge-  of  the  meatus,  so  that  it  may 
occupy  as  little  of  the  diameter  of  the  tube  as 
possible,  and  when  the  injection  arrives  at  the 
membrana  tympani,  the  regurgitation  will  force 
the  bead,  or  other  substance  outwards.  If  this  be 
rather  large,  it  may  perhaps  remain  at  the  entrance 
of  the  meatus,  whence  it  ought  to  be  extracted  by 
means  of  a pair  of  forceps.  (See  Buchanan’s 
Illustrations  of  Acoustic  Surgery,  p.  40.) 

In  May,  1829,  I was  called  to  a child  about 
two  years  and  a half  old,  into  one  of  whose  ears 
a pebble,  and  into  the  other  a French  bean,  had 
been  pushed  by  another  child,  and  remained  there 
for  ten  months,  causing  complete  deafness  and 
extreme  suffering.  By  throwing  tepid  water  forc- 
ibly into  the  ear,  I soon  dislodged  these  foreign 
bodies,  which  lay  close  against  the  tympanum, 
entirely  hidden  by  the  swollen  state  of  the  lining 
of  the  ear,  indurated  wax,  and  dried  discharge. 
With  a bent  probe  their  extraction  was  then 
readily  effected.  Several  surgeons,  previously 
consulted,  had  failed  in  their  endeavours  to  remove 
the  substances  by  other  methods. 

The  presence  of  foreign  bodies  in  the  ear  often 
occasions  the  most  extraordinary  symptoms,  as  we 
may  see  in  the  fourth  observation  of  Fabricius 
Hildanus,  Cent.  13.  After  four  surgeons,  who  had 
been  successively  consulted,  had  in  vain  exerted 
all  their  industry  to  extract  a bit  of  glass  from  the 
left  ear  of  a young  girl,  the  patient  found  herself 
abandoned  to  the  most  excruciating  pain,  which 
soon  extended  to  all  the  side  of  the  head,  and 
which,  after  a considerable  time,  was  followed  by 
a paralysis  of  the  left  side,  a dry  cough,  suppression 
of  the  menses,  epileptic  convulsions,  and,  at  length, 
an  atrophy  of  the  left  arm.  Hildanus  cured  her,  by 
extracting  the  piece  of  glass,  which  had  remained 
eight  years  in  her  ear,  and  had  been  the  cause  of 
all  this  disorder.  Although  the  extraction  must 
have  been  very  difficult,  it  does  not  appear  that 
Hildanus  found  it  necessary  to  practice  an  inci- 
sion behind  the  ear,  as  some  authors  have  advised, 
and  amongst  them  Duverney,  who  has  quoted  the 
foregoing  case.  We  must  agree  with  Leschevin, 
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that  such  an  incision  does  not  seem  likely  to  faci- 
litate the  object  very  materially;  for,  it  must  be 
on  the  outside  of  the  extraneous  substance,  which 
is  in  the  bony  part  of  the  canal.  The  incision 
enables  us,  in  some  measure,  to  avoid  the  obliquity 
of  the  passage,  as  Duverney  has  observed  ; but  it 
is  not  such  obliquity  of  the  cartilaginous  portion  of 
the  canal,  that  can  be  a great  impediment ; for,  as 
it  is  flexible,  it  may  easily  be  made  straight,  by 
drawing  the  external  ear  upward.  Hence,  Fabri- 
cius  ab  Aquapendente  rejected  this  operation,  first 
proposed  by  Paulus iEgineta ; and  it  is  justly  dis- 
approved of  by  Leschevin.  (Pnx  de  l’ Acad,  de 
Chir.  t.  ix.  p.  147.  edit.  12mo.) 

Sabatier  relates  a case,  in  which  a paper  ball, 
which  had  been  pushed  into  the  meatus  auditorius, 
made  its  way  by  ulceration  into  the  cavity  of  the 
tympanum,  where  an  abscess  formed,  which  com- 
municated with  the  interior  of  the  cranium.  (Dicf. 
des  Sciences  Med.  t.  vii.  p.  8.) 

6.  Meatus  Auditorius  obstructed  with  thickened,  or 
hardened  Cerumen. 

The  cerumen,  secreted  in  the  meatus  auditorius 
by  the  sebaceous  glands,  frequently  accumulates 
there  in  large  quantities,  and  becoming  harder  and 
harder,  at  length  acquires  so  great  a degree  of 
solidity  as  entirely  "to  deprive  the  patient  of  the 
power  of  hearing.  Galen  has  remarked,  e numero 
eorum  quce,  meatum  obstruunt,  sordes  esse  quae  in 
auribus  colligi  solent.  This  species  of  deafness  is 
one  of  those  kinds,  which  are  the  most  frequent 
and,  at  the  same  time,  the  most  easy  of  cure.  For- 
merly injections,  either  with  simple  olive  oil,  or  oil 
of  almonds,  were  recommended.  The  injection  was 
retained  by  a piece  of  cotton,  and  when  there  was 
reason  to  believe  that  the  matter  was  sufficiently 
softened,  an  attempt  was  made  to  extract  it  by 
means  of  a small  scoop-like  instrument.  Various 
experiments  were  made  by  Haygarth,  at  Chester, 
in  1769,  from  which  it  appears  that  warm  water  is 
preferable  to  oil.  The  water  dissolves  the  mucous 
matter,  which  connects  together  the  truly  ceru- 
minous particles,  and  which  is  the  cause  of  their 
tenacity ; other  applications  only  succeeding  by 
reason  of  the  water  which  they  contain. 

The  lodgment  of  hard  pellets  of  wax,  if  neglected, 
may  ultimately  produce  ulceration  of  the  tympa- 
num, and  other  serious  mischief.  Thus,  in  one 
case,  Ribes  and  Chaussier  found  the  handle  of  the 
malleus  separated  from  its  head,  partly  destroyed, 
and  covered  with  the  hardened  cerumen  that  had 
made  its  way  into  the  tympanum.  (See  Diet,  des 
Sciences  Med.  t.  xxxviii.  p.  30.) 

“ The  symptoms  (says  Mr.  Saunders)  which 
are  attached  to  the  inspissation  of  the  cerumen  are 
pretty  well  known.  The  patient,  besides  his  in- 
ability to  hear,  complains  of  noises,  particularly 
a clash  or  confused  sound  in  mastication,  and  of 
heavy  sounds,  like  the  ponderous  strokes  of  a 
hammer. 

“ The  practitioner  is  led  by  the  relation  of  such 
symptoms  to  suspect  the  existence  of  wax  ; but 
he  may  reduce  it  to  a certainty  by  examination. 

“ Any  means  capable  of  removing  the  inspis- 
sated wax  may  be  adopted ; but  syringing  the 
meatus  with  warm  water  is  the  most  speedy  and 
effectual,  and  the  only  means  necessary.  As  the 
organ  is  sound,  the  patient  is  instantaneously  re- 
stored.” ( Anatomy  of  the  human  Ear , with  a 


Treatise  on  its  Diseases,  by  J.  C.  Saunders,  1806. 
p.  27,  28.) 

In  order  to  throw  an  injection  into  the  ear  with 
effect,  a syringe,  capable  of  holding  from  four  to 
six  ounces,  should  be  employed  ; and  the  fluid 
injected  with  a good  deal  of  force,  care  being 
taken  to  let  it  enter  in  the  natural  direction,  and 
not  against  one  of  the  sides  of  the  passage.  The 
surgeon  must  also  avoid  pressing  the  pipe  too  deeply 
into  the  ear,  so  as  to  hurt  the  tympanum.  As 
the  fluid  regurgitates  with  considerable  rapidity,  a 
small  basin  is  to  be  held  close  up  to  the  ear  at  the 
time  of  using  the  syringe,  so  as  to  catch  the  water, 
and  hinder  it  from  wetting  the  patient’s  clothes  ; 
for  the  surer  prevention  of  which  a napkin  is  also 
to  be  laid  over  the  shoulder.  In  general  it  is 
necessary  to  throw  the  water  into  the  ear  six  or 
seven  times,  or  more,  ere  the  pellets  of  wax  are 
loosened,  and  entirely  brought  out ; and  sometimes, 
the  injections  will  not  completely  succeed  the  first 
day  on  which  they  are  employed.  The  evening- 
before  the  syringe  is  to  be  used,  a little  sweet  oil 
may  be  dropped  into  the  ear. 

7.  Imperfect  Secretion  of  Wax . 

When  the  wax  is  deficient  in  quantity,  Mr. 
Buchanan  recommends  warmth  and  stimulant  ap- 
plications. He  advises  two  drops  of  the  following 
mixture  to  be  introduced  into  the  meatus  auditorius, 
every  night  at  bedtime  : — R.  Acid.  Pyrolign.  Spir. 
Hit  her  is  Sulphur.  01.  Terebinth.  aaM.  One  table- 
spoonful of  the  following  medicine  is  also  to  be 
taken  at  the  same  time  ~R.  Tinct.  Colchici  3iij. 
Aq.  distillat  3 vj.  M.  If  costiveness  prevail,  the 
pilulse  rhei.  comp,  are  to  be  given.  (See  Bu- 
chanan's Acoustic  Surgery,  p.  60.) 

When  the  quality  of  the  secretion  requires  im- 
provement, the  meatus  is  to  be  frequently  washed 
out,  and  a little  of  the  infusion  of  quassia  with 
rhubarb  and  magnesia  given  once  or  twice  a day. 
The  warm  bath  is  to  be  occasionally  used  at  bed- 
time, and  tiie  following  powder  exhibited:  — 
R.  Hydrarg.  Submur.  gr.  ij.  Pulv.  Ipecac,  comp. 
9j.  ft.  Pulv.  Hora  decubitus  sumend.  In  cases 
where  the  ear  is  preternaturally  dry,  and  the 
cuticle  of  the  meatus  peels  off,  the  ensuing  in- 
jection is  to  be  used  every  second  or  third  day. 
R.  Acid.  Pyrolign  3ij.  Aquas  distillatae  3 vi.  ft. 
lotio  ; or  the  vapour  of  a mixture  of  equal  parts 
of  distilled  water  and  pyroligneous  acid  intro- 
duced three  times  a week  into  the  meatus  with 
the  aid  of  a glass  retort.  A little  cotton  should 
afterwards  be  put  into  the  ear.  (See  Buchanan’s 
Acoustic  Surgery , p.  62.) 

8.  Discharges  from  the  Meatus  Auditorius. 

Purulent  discharges  from  the  ear  either  come 
from  the  meatus  auditorius  externus  itself,  or  they 
originate  from  suppuration  in  the  tympanum,  in 
consequence  of  blows  on  the  head,  abscesses  after 
malignant  fevers,  the  small-pox,  or  the  venereal 
disease.  In  such  cases,  the  little  bones  of  the  ear 
are  sometimes  detached,  and  escape  externally, 
and  complete  deafness  is  most  frequently  the  con- 
sequence. However,  in  a few  instances,  total 
deafness  does  not  always  follow  even  this  kind  of 
mischief,  as  I myself  have  witnessed  on  one  or  two 
occasions.  There  is  greater  hope  when  the  disorder 
is  confined  to  the  meatus  ; as  judicious  treatment 
may  now  avert  the  most  serious  consequences. 
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la  Acrel’s  surgical  cases,  there  is  a case  relative 
to  the  circumstance  of  which  we  are  speaking. 
Suppuration  took  place  in  the  meatus  auditorius 
externus,  in  consequence  of  acute  rheumatism, 
which  was  followed  by  vertigo,  restlessness,  and  a 
violent  headach.  The  matter  discharged  was  yel- 
lowish, of  an  aqueous  consistence,  and  acid  smell. 
The  meatus  auditorius  was  filled  with  a spongy 
flesh.  On  introducing  a probe,  our  author  felt  a 
piece  of  rough  bone,  which  he  immediately  took 
hold  of  with  a pair  of  forceps,  and  extracted. 
From  the  time  when  this  was  accomplished,  the 
discharge  diminished  ; and,  with  the  aid  of  proper 
treatment,  the  patient  became  perfectly  well. 

The  meatus  auditorius,  like  all  other  parts  of  the 
body,  is  subject  to  inflammation.  1 his  is  frequently 
produced  by  exposure  to  cold.  It  is  hardly  neces- 
sary to  say,  that  generally  topical  bleeding  and 
antiphlogistic  means  are  indicated.  The  meatus 
auditorius  should  also  be  protected  from  the  cold 
air,  particularly  in  the  winter  season,  by  means  of 
a piece  of  cotton. 

Mr.  Saunders  observes,  “ When  the  means 
employed  to  reduce  the  inflammation  have  not 
succeeded,  and  matter  has  formed,  it  is  generally 
evacuated,  as  far  as  I have  observed,  between  the 
auricle  and  mastoid  process,  or  into  the  meatus. 
If  it  has  been  evacuated  into  the  meatus,  the 
opening  is  most  commonly  small,  and  the  spongy 
granulations,  squeezed  through  a small  aperture, 
assume  the  appearance  of  a polypus.  Sometimes 
the  small  aperture,  by  which  the  matter  is  evacu- 
ated, is  in  this  manner  even  closed,  and  the  patient 
suffers  the  inconvenience  of  frequent  returns  of 
pain  from  the  retention  of  the  discharge.  When 
the  parts  have  fallen  into  this  state,  it  will  be  ex- 
pedient to  hasten  the  cure  by  making  an  incision 
into  the  sinus,  between  the  auricle  and  mastoid 
process. 

“ It  occasionally  happens,  that  the  bone  itself 
dies  in  consequence  of  the  sinus  being  neglected, 
or  the  original  extent  of  the  suppuration.  The 
exfoliating  parts  are  the  meatus  externus  of  the 
os  temporis,  or  the  external  lamina  of  the  mastoid 
process.”  (P.  24,  25.) 

In  some  examples  of  purulent  discharge  from 
the  ear,  and  particularly  in  scrofulous  patients, 
Mr.  Buchanan  employs  alterative  medicines,  as 
calomel,  the  tincture  of  iodine,  and  the  compound 
rhubarb  pills  of  the  Edinb.  Pharmacopoeia.  He 
also  sometimes  has  recourse  to  the  pyroligneous 
injection.  (See  Illustrations  of  Acoustic  Surgery, 
p.  93,  &c.)  Some  additional  cases  in  favour  of 
the  efficacy  of  iodine,  in  certain  forms  of  deaf- 
ness, may  be  found  in  Dr.  Manson’s  work.  (See 
Medical  Researches  on  the  Effects  of  Iodine , 8vo. 
London,  1825. 

9.  Excrescences  in  the  Meatus  Auditorius. 

Though  the  membrane,  lining  the  meatus  audito- 
rius, is  very  delicate,  it  is  not  the  less  liable  to  be- 
come thickened,  and  to  form  polypous  excrescences. 
As  such  tumours  are  ordinarily  firmer  in  their 
texture  than  polypi  of  the  nose,  they  are  some- 
times not  so  easily  extracted  with  forceps.  When 
they  are  situated  near  the  external  orifice,  and 
admit  of  being  taken  hold  of  with  a small  pair  of 
forceps,  or  a hook,  and  drawn  outwards,  they  may 
easily  be  cut  away.  Sometimes  the  excrescences, 
instead  of  being  adherent  by  a narrow  neck,  have  a 
broad  base,  which  occupies  a considerable  extent 


of  the  passage.  In  such  cases,  the  use  of  eschar  - 
otics  has  been  proposed ; but,  they  cannot  be 
used  without  risk  of  injuring  the  tympanum.  Mr. 
Buchanan  prefers  the  practice  of  removing  polypi 
of  the  meatus  with  forceps,  and  afterwards  touch- 
ing the  part  from  which  they  grew  with  the  ung. 
hydrarg.  nitrat.  or  tinct.  ferri  muriati.  ( Acoustic 
Surg.  p.  74.)  He  also  recommends  washing  out 
the  passage  every  day  with  the  injection,  R.  Acid. 
Pyrolign.  3ij.  Aq.  distillatae  3 vj.  ft.  lotio.  I 
lately  attended  a lady,  who  had  a round  smooth 
tumour  growing  from  the  membrana  tympani,  to 
which  it  was  attached  by  means  of  a long  pedicle. 
It  nearly  filled  the  meatus,  and  was  attended  with 
a discharge.  With  the  assistance  of  Mr.  Morton, 
of  University  College,  I cut  through  its  pedicle, 
removed  it,  and  then  applied  the  nitrate  of  silver. 
But,  in  a few  weeks,  it  grew  again,  and  it  was 
once  more  removed  with  the  same  result.  I next 
intended  to  twist  it  off ; but,  it  was  attacked  with 
inflammation,  and  sloughed  away.  I do  not  at 
present  know  whether  it  is  growing  again. 

10.  Herpes  of  the  Meatus  Auditorius. 

An  herpetic  ulcerous  eruption  sometimes  affects 
the  meatus  auditorius  and  auricle,  producing  con- 
siderable thickening  of  the  skin,  and  so  great  an 
obstruction  of  the  passage,  that  a good  deal  of 
deafness  is  the  consequence.  Mr.  Saunders  re- 
marks, that,  in  this  case,  “ the  ichor,  which  exudes 
from  the  pores  of  the  ulcerated  surface,  inspissates 
in  the  meatus,  and  not  only  obstructs  the  entrance 
of  sound,  but  is  accompanied  with  a great  degree 
of  fetor.  This  disease  is  not  infrequent.  I have 
never  seen  it  resist  the  effect  of  alterative  medi- 
cines,” the  use  of  injections  containing  the  oxy- 
muriate  of  quicksilver,  and  the  application  of  the 
unguentum  hydrargyri  nitrati.  Mr.  Saunders  ex- 
hibited calomel  as  the  alterative,  and  in  one 
instance,  employed  a solution  of  the  argentum 
nitratum  as  an  injection.  (P.  25,  26.)  When 
the  disease  is  obstinate,  a seton  should  be  made 
on  the  nape  of  the  neck,  or  a blister  be  applied 
behind  the  ear.  The  tincture  of  iodine  should  also 
be  tried. 

11.  Affections  of  the  Tympanum. 

The  ear  is  sometimes  affected  with  a puriform 
ichorous  discharge,  attended  with  a loss  of  hearing, 
proportionate  to  the  degree  of  disorganisation 
which  the  tympanum  has  sustained.  Frequently, 
on  blowing  the  nose,  air  is  expelled  at  the  meatus 
auditorius  externus;  and,  when  this  is  the  case, 
it  is  evident  that  the  discharge  is  connected  with 
an  injury,  or  destruction  of  the  membrana  tym- 
pani. However,  when  the  Eustachian  tube  is 
obstructed  with  mucus,  or  matter,  or  when  it  is 
rendered  impervious,  and  permanently  closed  by 
inflammation,  the  membrana  tympani  may  not  be 
perfect,  and  yet,  it  is  clear,  no  air  can  in  this  state 
be  forced  out  of  the  external  ear  in  the  above 
manner.  An  examination  with  a blunt  probe,  or 
with  the  eye,  while  the  rays  of  the  sun  fall  into 
the  passage,  should  therefore  not  be  omitted.  If 
the  membrane  have  any  aperture  in  it,  the  probe 
will  pass  into  the  cavity  of  the  tympanum,  and  the 
surgeon  feel  that  his  instrument  is  in  contact  with 
the  ossicula. 

In  this  manner,  the  affection  may  be  discrimi- 
nated from  an  herpetic  ulceration  of  the  meatus 
auditorius  externus.  The  causes  are  various : In 
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scarlatina  maligna,  the  membrana  tympani  occa- 
sionally inflames  and  sloughs ; all  the  ossicula 
are  discharged,  and,  if  the  patient  live,  he  often 
continues  quite  deaf.  An  earach,  in  other  words, 
acute  inflammation  of  the  tympanum  is  the  most 
common  occasion  of  suppuration  in  this  cavity, 
in  which,  and  the  cells  of  the  mastoid  process,  a 
good  deal  of  pus  collects.  At  length  the  mem- 
brana tympani  ulcerates,  and  a large  quantity  of 
matter  is  discharged ; but,  as  the  secretion  of  pus 
still  goes  on,  the  discharge  continues  to  ooze  out 
of  the  external  ear. 

Instead  of  stimulating  applications,  inflamma- 
tion of  the  tympanum  demands  the  rigorous  em- 
ployment of  antiphlogistic  means.  Unfortunately, 
it  is  a too  common  practice,  in  this  case,  to  have 
recourse  to  acrid  spirituous  remedies.  Above  all 
things,  the  repeated  application  of  leeches  to  the 
skin  behind  the  external  ear,  and  over  the  mastoid 
process,  should  never  be  neglected.  As  soon  as  the 
inflammation  ceases,  the  degree  of  deafness,  occa- 
sioned by  it,  will  also  disappear.  This,  however, 
does  not  always  happen. 

When  an  abscess  is  situated  in  the  cavity  of  the 
tympanum,  Mr.  Saunders  thinks  that  the  mem- 
brana tympani  should  not  be  allowed  to  burst  by 
ulceration,  but  be  opened  by  a small  puncture. 
(P.  31.  ) However,  unless  there  were  the  strong- 
est ground  for  believing,  that  the  Eustachian  tube 
were  impervious,  this  advice,  I think,  ought  not 
to  be  followed,  more  especially  as  the  symptoms 
are  generally  too  vague  to  afford  any  degree  of 
certainty  in  the  diagnosis. 

Sometimes  the  disease,  of  which  we  are  treating'-, 
is  more  insidious  in  its  attack  : slight  paroxysms  of 
pain  occur,  and  are  relieved  by  slight  discharges. 
The  case  goes  on  in  this  way,  until,  at  last,  a con- 
tinual discharge  of  matter  from  the  ear  takes  place. 
The  disorder  in  its  tendency  is  destructive  to  the 
faculty  of  hearing,  and  it  rarely  stops  until  it  has 
so  much  disorganised  the  tympanum  and  its  con- 
tents, as  to  occasion  total  deafness.  Hence,  Mr. 
Saunders  insists  upon  the  propriety  of  making 
attempts  to  arrest  its  progress,  — attempts  which 
are  free  from  danger ; and  he  censures  the  foolish 
fear  of  interfering  with  the  complaint,  founded  on 
the  apprehension,  that  bad  constitutional  effects 
may  originate  from  stopping  the  discharge. 

If  the  ease  be  neglected,  the  tympanum  is  very 
likely  to  become  carious ; before  which  change, 
the  disease  was  considered  by  Mr.  Saunders,  to  be 
mostly  curable. 

Mr.  Saunders  divides  the  complaint  into  three 
stages: — 1.  A simple  puriform  discharge.  2.  A 
puriform  discharge  complicated  with  fungi  and 
polypi.  3.  A puriform  discharge  with  caries  of 
the  tympanum.  As  the  disease  is  local,  direct 
applications  to  the  parts  affected  are  chiefly  en- 
titled to  confidence.  Blisters  and  setons  may  also 
be  advantageously  employed.  Mr.  Saunders’s 
practice  consisted  in  administering  laxative  medi- 
cines and  fomenting  the  ear,  while  inflammatory 
symptoms  lasted,  and  afterwards  injecting  a solu- 
tion of  the  sulphate  of  zinc,  or  acetate  of  lead. 

In  the  second  stage,  when  there  were  fungi,  he 
removed  or  destroyed  them  with  forceps,  afterwards 
touched  their  roots  with  the  argentum  nitratum,  or 
injected  a solution  of  alum,  sulphate  of  zinc,  or 
argentum  nitratum. 

Writers  describe  a relaxed  state  of  the  mem- 
brana tympani,  as  a cause  of  deafness.  If,  says 


a late  author,  after  a discharge  from  the  meatus 
auditorius  externus,  or  cavity  of  the  tympanum, 
or  a dropsy  of  the  latter  cavity,  the  hearing  re- 
mains hard,  there  is  reason  to  suspect,  that  the 
infirmity  may  depend  upon  relaxation  of  the 
membrane  of  the  tympanum,  or  paralysis  of  the 
internal  muscle  of  the  malleus.  This  suspicion 
will  be  strengthened,  if  the  deafness  should  in- 
crease in  damp,  and  lessen  in  dry,  weather ; and 
particularly,  if  it  be  found,  that  the  hearing  is 
benefited  by  introducing  into  the  ear  dry  warm 
tonic  applications,  such  as  the  smoke  of  burning 
juniper-berries,  or  other  astringent  vegetable 
substances.  The  decoction  of  bark,  used  as  -an 
injection,  is  also  said  to  have  done  good. 

The  relaxation  of  the  tympanum,  alleged  to  pro- 
ceed from  a rupture  of  the  muscle  of  the  malleus, 
is  deemed  incurable;  but  it  is  not  so  with  the 
case,  which  depends  upon  paralysis  of  this  muscle. 
Here  tonic  injections  into  the  tympanum,  through 
the  Eustachian  tube,  are  recommended.  (Diet, 
des  Sciences  Med.  t.  xxxviii.  p.  50.)  Electricity, 
stimulating  liniments,  gargles,  a blister,  or  the  ex- 
ternal use  of  strychnia,  might  also  be  tried. 

Imperfect  hearing  is  supposed  sometimes  to  arise 
from  preternatural  tension  of  the  membrane  of  the 
tympanum,  indicated  by  the  patient  hearing  better 
in  wet  than  dry  weather,  and  by  his  hearing  what 
is  spoken  in  a low  tone,  near  his  ear,  better  than 
any  thing  said  in  a loud  manner.  I he  opinions, 
delivered  by  writers  on  the  causes  of  this  affection, 
are  only  uncertain  conjectures.  The  local  treat- 
ment recommended  consists  in  injecting  into  the 
meatus  auditorius  emollient  decoctions,  or  warm 
milk,  or  introducing  into  the  passage  a dossil  of 
soft  cotton,  dipped  in  oil  of  sweet  almonds.  No- 
thing certain  is  known  respecting  the  proper  con- 
stitutional treatment,  as  must  be  clear  from  our 
ignorance  of  the  causes  of  this  form  of  disease  of 
the  ear. 

Hardness  of  hearing  appears  sometimes  to  be 
caused  by  a chronic  th  ckening  of  the  membrane 
of  the  tympanum  ; and  it  is  alleged,  that  there 
are  cases  of  this  description,  which  proceed  from 
syphilis,  and  require  mercury.  An  issue  in  the 
arm  nearest  the  affected  ear,  the  tincture  of  iodine, 
and  emollient  and  slightly  stimulant  injections, 
are  likewise  commended.  When  the  tympanum 
was  so  considerably  thickened,  that  there  was  no 
chance  of  restoring  it  to  a healthy  state,  Portal 
questioned  whether  it  might  not  be  advisable  to 
make  a small  opening  in  it?  ( Precis  de  Chir. 
Pratique,  t.  ii.  p.  430.)  This  operation,  which  is 
said  to  have  been  first  suggested  by  Cheselden, 
will  be  considered  in  the  ensuing  section. 

Morgagni  found  the  cavity  of  the  tympanum 
intersected  by  numerous  membranes,  which  im- 
peded the  movements  of  the  ossicula.  ( Epist . 
an.  vi.  § 4. 

Meckel  does  not  mention  any  example  of  a de- 
ficiency of  all  the  ossicula.  ( Handb . des  Pathol. 
Anat.  b.i.  p.  402.)  Mersanni,  however,  found  the 
incus  wanting.  ( Bonet,  Sepulch.  t.  i.  sect.  1 9.  obs.  4. 
§ 1.)  Caldani,  the  malleus  and  incus.  (Epist. ad 
Haller,  t.  vi.  p.142.)  The  latter  case  was  unat- 
tended with  any  bad  effect  on  the  hearing ; the 
first  with  deafness.  In  a deaf  child,  three  years 
of  age,  Badly  found  the  ossicula  of  only  l their 
proper  size.  (Bonet.  Sepulch.  t.  i.  sect.  19.  obs.  4. 
§3.)  In  an  example,  where  the  fenestra  rotunda 
was  obstructed,  Cotunni  found  the  ossicula  twice 
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as  large  as  natural.  ( De  Labyrinthi  Aims  con- 
tends, § 72.,  and  Meckel’s  Handb.  des  Pathol.  Anat. 
b.  i.  p.  402.)  A case,  in  which  all  the  ossicula 
were  wanting,  is  on  record.  (See  Diet,  des  Sciences 
M6d.  t.  xxxviii.  p.  114.) 

12.  Obstruction  of  the  Eustachian  Tube. 

This  is  often  a cause  of  a considerable  degree  of 
deafness,  because  it  is  necessary  for  perfect  hear- 
ing, that  air  should  be  conveyed  from  the  mouth 
through  this  passage  into  the  cavity  of  the  tym- 
panum, which  now  can  no  longer  happen. 

A degree  of  deafness  generally  attends  a severe 
cold,  which  is  accounted  for  by  the  Eustachian 
tube  beinsr  obstructed  with  thickened  mucus. 

O 

Mr.  Saunders  tells  us,  that  the  obstruction  most 
frequently  arises  from  syphilitic  ulcers  in  the 
throat,  or  sloughing  in  the  cynanche  maligna. 
The  deafness  comes  on  when  such  sores  are 
healed,  that  is,  when  the  obstruction  is  complete. 
The  descent  of  a nasal  polypus  into  the  pharynx, 
and  enlarged  tonsils,  have  also  been  known  to 
close  the  tube.  (P.  42.) 

When  the  Eustachian  tube  is  obstructed,  the 
patient  cannot  feel  the  membrana  tympani  crackle, 
as  it  were,  in  his  ear,  on  blowing  forcibly  with  his 
nose  and  mouth  stopped.  Previous  ulceration,  or 
disease,  of  the  throat  will  sometimes  facilitate  the 
diagnosis. 

When  the  Eustachian  tube  is  obstructed  with 
mucus,  it  has  been  proposed  to  employ  injections, 
which  are  to  be  thrown,  by  means  of  a syringe 
and  catheter,  into  the  guttural  orifice  of  that  canal. 
This  operation  will  be  presently  described. 

Sir  A.  Cooper  had  noticed,  that  hearing  was 
only  impaired,  not  lost,  when  suppuration  in  the 
tympanum  had  injured,  and  even  destroyed  the 
membrana  tympani,  and  that  the  degree  of  deaf- 
ness by  no  means  equalled  what  resulted  from  an 
obstruction  of  the  Eustachian  tube.  Hence,  when 
the  tube  was  permanently  obliterated,  he  conceived, 
that  a small  puncture  of  the  membrana  tympani 
might  be  the  means  of  enabling  the  patient  to  hear. 
This  gentleman  reports  four  cases,  in  which  the 
experiment  was  made  with  success. 

The  operation  consists  in  introducing  an  instru- 
ment, resembling  a hydrocele  trocar,  but  curved, 
into  the  meatus  auditorius  exterrms,  and  pushing 
it  through  the  anterior  and  inferior  part  of  the 
membrana  tympani;  a place  rendered  most  eli- 
gible, on  account  of  the  situation  of  the  chorda 
tympani  and  manubrium  of  the  malleus,  parts 
which  should  be  left  uninjured.  The  instrument 
must  not  be  introduced  far,  lest  it  wound  the  vas- 
cular lining  of  the  tympanum,  and  cause  a tem- 
porary continuance  of  the  deafness,  by  an  effusion 
of  blood.  When  the  puncture  is  made,  in  proper 
cases,  and  in  a judicious  manner,  hearing  is  im- 
mediately restored.  A small  hole  in  the  membrana 
tympani  now  conveys  the  air  into  the  cavity  of  the 
tympanum,  answering  the  same  purpose  as  the 
Eustachian  tube. 

The  surgeon  will  be  able  to  operate  with  more 
ease,  if  he  take  care  to  lessen  the  curvature  of 
the  meatus  auditorius  by  drawing  upward  the 
external  ear. 

There  is  some  chance  of  a relapse  in  conse- 
quence of  the  opening  closing  up.  This  consi- 
deration led  Richerand  to  propose  making  the 
aperture  with  caustic,  so  as  to  destroy  a part  of 
the  membrane.  ( Nosogr . Chir.  t.  ii.  p.  132.  fed,  2.) 


This  suggestion  is  not  likely  to  be  adopted  on 
account  of  the  inconveniences  of  applying  caustic 
within  the  ear.  Mr.  Saunders  is  an  advocate  for 
making  the  opening  large.  However,  perhaps 
the  best  method  of  doing  the  operation  both  effec- 
tually and  safely  is  that  lately  described  by  Air. 
Buchanan  of  Hull,  the  chief  peculiarity  of  whose 
mode  consists  in  drilling  the  perforation.  The 
quadrangular  point  of  his  perforator  cuts  the  fibres 
of 'the  membrana  tympani  across ; they  retract; 
the  wound  assumes  an  oval  shape ; and  there  is 
less  danger  of  its  closure  again,  than  after  the  com- 
mon plan  of  making  a single  puncture.  “ A room 
(says  Mr.  Buchanan)  with  a window  fronting  the 
south,  should  be  chosen  for  the  place  of  the  oper- 
ation ; and  the  patient  placed  on  a low  seat,  so 
that  the  rays  of  the  sun  may  fall  into  the  meatus. 
The  manubrium,  or  handle  of  the  malleus  will 
then  be  distinctly  seen,  pointing  downwards  and 
inwards  ; occupying  the  superior  half  of  the  mem- 
brana tympani.  The  surgeon  being  seated  on  a 
high  chair,  should  lay  his  left  hand  on  the  head  of 
the  patient,  and,  with  the  right,  take  hold  of  the 
instrument  in  the  same  manner  as  he  would  a pen 
when  writing : he  should  then  cautiously  and 
steadily  enter  the  point  of  the  perforator  into  the 
membrana  tympani,  about  half-way  between  the 
centre  and  its  lower  edge,  and,  with  the  thumb 
and  index  finger,  give  the  instrument  half  a turn 
one  way,  and  then  half  a turn  the  other,  and  in 
this  manner  gently  push  the  point  about  a line 
through  the  membrane/’  (See  Engraved  Repre- 
sentation of  the  Anatomy  of  the  Ear,  p.  33.)  Mr. 
Saunders,  by  puncturing  the  tympanum,  instan- 
taneously restored  the  hearing  of  one  patient,  who 
had  been  deaf  thirty  years  in  consequence  of  the 
destruction  of  a part  of  his  palate  by  syphilis. 
(P.  45.)  In  an  instance  where  a young  man  had 
been  deaf  for  eight  years,  apparently  from  obstruc- 
tion of  the  Eustachian  tube  by  swellings  and  dis- 
ease about  the  throat,  Paroisse  also  restored  the 
hearing  directly,  by  perforating  the  anterior  and 
inferior  part  of  the  tympanum.  ( Opuscules  de  Chir. 
p.309.  8vo.  Paris,  1806.)  The  practice  has  also 
been  successfully  adopted  by  Michaelis  in  one 
case,  and  Hunold  has  tried  it  in  a vast  number  of 
examples,  two-thirds  of  which  succeeded.  (Diet, 
des  Sciences  Med.  t.  38.  p.  63.)  Sir  A.  Cooper’s 
cases  are  in  the  Phil.  Trans,  for  1802. 

Puncturing  the  membrana  tympani  has  been 
attended  with  some  degrees  of  success  in  France, 
where  it  has  been  tried  by  Itarcl,  Celliez,  and 
Alaunoir,  &c.  It  is  not  to  be  dissembled,  how- 
ever, that  it  is  liable  to  failure.  Dubois  performed 
the  operation  in  four  instances,  without  success. 
(Richerand,  Nosogr.  Chir.  t.  ii.  p.  132.) 

In  most  cases  the  patients  benefited  are  said 
to  have  experienced  pain  just  after  the  trocar  was 
withdrawn.  The  organ,  not  being  accustomed  to 
sound,  had  become  so  extremely  sensible,  that  it 
could  not  bear  the  gentlest  impression  of  the 
sonorous  vibrations  ; and  the  patient’s  first  request, 
after  the  perforations  had  been  made,  was,  that 
persons  near  him,  might  speak  softly.  This  ex- 
cessive tenderness  of  the  sense  gradually  subsides. 

The  two  principal  objections  made  to  the  fore- 
going practice,  are  the  risk  of  injuring  that  part 
of  the  tympanum,  which  is  connected  with  the 
malleus,  and  the  tendency  of  the  puncture  to  heal 
up  again.  (See  Diet . des  Sciences  Med.  t.  xxxviii. 
p.  57. ; Maunoir  in  Journ.  de  Med.  t.  xiii. ; Saba- 
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tier,  Traite  d? Anatomie,  t.  ii.  p.  186.)  The  author 
of  the  article  Oreille  in  the  latter  dictionary,  who 
cannot,  however,  be  deemed  at  all  partial  to  the 
operation,  delivers  the  following  judgment  con- 
cerning it : — 1 . It  is  the  only  operation,  which  is 
likely  to  answer,  where  the  tympanum  is  cartila- 
ginous or  ossified,  and  the  rest  of  the  organ  is 
sound.  2.  It  will  be  attended  with  some  success, 
where  the  Eustachian  tube  is  closed,  and  this 
defect  cannot  be  otherwise  removed.  3.  It  will 
be  useless  where  the  cavity  of  the  tympanum  is 
filled  with  matter,  which  is  too  thick  to  escape 
through  the  puncture.  4.  When  deafness  depends 
on  paralysis  of  the  auditory  nerve.  5.  When  the 
infirmity  arises  from  inflammation  of  the  ear  or 
nervous  irritation.  6.  Or  from  fevers,  the  Eusta- 
chian tube  being  pervious. 

Wathen,  Boyer,  Itard,  Buchanan,  and  the  latest 
surgeons,  who  have  considered  the  operation  of 
injecting  fluids  into  the  Eustachian  tube,  agree, 
that  it  is  more  easily  performed  by  passing  the 
tube  through  one  of  the  nostrils,  than  the  mouth. 
The  patient  being  seated  on  rather  a low  chair, 
with  his  head  supported  upon  the  breast  of 
an  assistant,  standing  behind  him,  the  surgeon 
takes  a probe,  which  is  bent  towards  its  end  to 
an  angle  of  about  135°,  and  he  introduces  it,  with 
the  end  turned  downwards,  along  the  floor  of  the 
nostril,  and,  when  it  has  reached  the  pharynx,  a 
circumstance  denoted  by  its  descent  behind  the 
soft  palate,  a rotatory  movement  outwards  to  the 
extent  of  a quarter  of  a circle  is  given  to  it,  and 
the  handle  is  inclined  downwards  and  inwards. 
The  instrument’s  becoming  fixed  denotes  its  en- 
trance into  the  Eustachian  tube.  (See  Ph.  F. 
Blandin  in  Diet,  de  Med . et  de  Chir.  Pratiques, 
t.  xii.  p.  280.)  Wathen’s  instruments  are  described 
in  Phil.  Trans.  1794 ; those  of  Boyer  in  Traite  des 
Mai.  Chir.  t.  vi.  p.  391,  ; those  of  M.  Itard,  which 
deserve  particular  notice,  in  his  Traite  des  Mai.  de 
V Oreille;  and  those  of  another  modern  advocate  for 
this  operation,  in  Diet  des  Sciences  Med.  t.  xxxviii. 
p.  108.  The  latter  author,  after  stating  how  his 
tubes,  which  are  four  French  inches  in  length,  and 
shaped  somewhat  like  an  italic  S,  are  introduced, 
enumerates  the  following  as  the  advantages  derived 
from  their  employment.  1.  Fluid  applications 
may  be  conveyed  into  the  Eustachian  tube,  the 
cavity  of  the  tympanum,  and  the  mastoid  cells, 
and  deeply  seated  obstinate  ulcerations  within 
these  parts  cured.  2.  The  same  parts  can  be 
cleared  from  any  mucus  by  which  they  are  ob- 
structed. 3.  Blood  extravasated  within  the  tym- 
panum, from  blows  on  the  head,  can  be  washed 
out.  4.  Chalky  substances,  which  sometimes  form 
in  the  tympanum,  may  be  brought  out  in  the  same 
manner.  5.  Through  the  tube  a stilet  can  be 
passed  into  the  Eustachian  tube,  so  as  to  perforate 
a congenital  septum,  or  any  cicatrix,  obstructing 
the  entrance  of  that  passage.  6.  When  the  sensi- 
bility of  the  auditory  nerve  is  dull,  the  effect  of 
fluids,  thrown  into  the  tympanum,  can  be  tried. 
(See  also  T.  Buchanan  s Engraved  Representation 
of  the  Anatomy  of  the  Human  Ear,  p.  28.  fol. 
Hull,  1823.) 

13.  Of  perforating  the  Mastoid  Process. 

Of  all  the  cases  of  deafness  for  which  Amemann 
and  others  have  recommended  this  operation,  that 
attended  with  an  abscess  and  caries  of  this  process 
is  the  only  one,  in  which  the  practice  is  now  at  all 


sanctioned.  An  instance  is  related  by  Jasser,  in 
which  the  carious  surface  of  the  right  mastoid  pro- 
cess was  exposed  by  an  incision,  and  an  opening 
detected  with  a probe.  An  injeebon  was  thrown 
into  the  aperture  with  a syringe,  when,  to  the 
astonishment  of  Jasser  and  his  patient,  the  fluid 
gushed  out  of  the  right  nostril.  The  plan  was 
repeated  for  a few  days,  and  at  the  end  of  three 
weeks,  the  part  was  healed,  and  the  hearing  greatly 
improved.  This  success  induced  Jasser  to  make 
a perforation  in  the  left  mastoid  process,  the  ear 
on  that  side  being  deaf,  and  to  employ  the  injec- 
tion, which  was  also  discharged  from  the  left 
nostril.  The  hearing,  however,  was  not  so  com- 
pletely restored  in  this  as  it  had  been  in  the  right 
ear ; but  the  wound  healed  up  without  any  ex- 
foliations. (Journ.  de  Med.  Fev.  1793.)  The  idea 
of  perforating  the  mastoid  process  was  suggested 
long  before  the  time  of  Jasser.  Riolan,  in  various 
parts  of  his  works,  mentions  the  propriety  of 
making  a small  perforation  in  several  cases  of 
deafness,  and  tinnitus  aurium,  attended  with  ob- 
struction of  the  Eustachian  tube.  Rolfincius  also 
advised  a similar  opening  to  be  made  in  the  mas- 
toid process  with  a trocar,  in  cases  of  dropsy  of 
the  cavity  of  the  tympanum  and  of  the  mastoid 
cells.  Jasser,  however,  was  the  first  who  actually 
made  the  experiment,  and  his  example  was  fol- 
lowed by  Ilagstroem,  whose  attempt  did  not  suc- 
ceed, the  completion  of  the  operation  having  been 
interrupted  by  profuse  hemorrhage,  and  no  benefit 
done  to  the  hearing.  The  injections  also  appear  to 
have  caused,  in  this  instance,  alarming  symptoms, 
violent  pains  in  the  head,  loss  of  vision,  sense  of 
suffocation,  and  syncope.  The  fluid  entered  the 
mastoid  cells,  without  any  of  it  issuing,  either  by 
the  nostrils  or  mouth.  (Op.  cit.) 

The  operation  was  successfully  tried  by  Loffler. 
The  injection  did  not  pass  into  the  mouth,  yet  the 
hearing  was  restored,  though  it  was  lost  again 
when  the  wound  closed.  Plence  a new  opening 
was  made,  and  kept  from  healing  by  means  of  a 
piece  of  catgut.  The  patient  was  afterwards  able 
to  hear  when  his  mouth  was  open. 

The  perforation  of  the  mastoid  process  was  not 
approved  of  by  Morgagni  indeed,  it  must  often 
fail,  as  both  Morgagni  and  Hagstroem  have  ob- 
served, on  account  of  complete  bony  partitions  pre- 
venting all  communications  between  the  mastoid 
cells  5 and  sometimes  the  mastoid  process,  instead 
of  being  cellular,  is  perfectly  solid,  an  instance  of 
wfliich  is  recorded  by  A.  Murray.  In  children,  the 
mastoid  cells  are  but  imperfectly  developed,  and 
the  operation  may  bring  on  caries,  necrosis,  ery- 
sipelas, &c.  (See  Blandin  in  Diet,  des  Med.  et  de 
Chir.  Pratiques,  t.  xii,  p.  281.) 

14.  Diseases  of  the  Labyrinth. 

These  are  much  more  diversified  than  might,  at 
first,  be  supposed,  and,  if  we  admit  the  two  doubt- 
ful cases,  said  to  depend  upon  the  state  of  the 
lymph  of  Cotunni,  there  are  not  less  than  seven 
different  species  of  disease  affecting  the  labyrinth  : 
— -1.  Disease  of  the  fenestra  ovalis,  and  fenestra 
rotunda,  as  ulceration,  thickening,  &c.  2.  Mal- 

formation of  these  apertures.  3.  Malformation 
of  the  labyrinth.  4.  Inflammation  of  the  nervous 
membrane,  which  lines  its  cavities.  5.  Alteration 
of  the  liquor  of  Cotunni.  6.  Deficiency  of  the 
same  fluid.  7.  Affections  of  the  nerve  of  hearing. 

No  doubt  deafness  (and  that  kind  of  it  which  so 


frequently  foils  the  most  skilful  men)  often  arises 
from  an  insensible  state  of  the  portio  mollis  of  the 
auditory  nerve,  or  of  the  surfaces  on  which  its 
filaments  are  spread.  This  affection  is  analogous 
to  amaurosis,  or  gutta  serena,  in  which,  though 
every  part  of  the  eye  may  seem  to  possess  its  na- 
tural structure,  sight  is  lost,  because  the  rays  of 
light  only  strike  against  a paralytic,  or  insensible 
retina.  Mr.  Saunders  dissected  the  ears  of  two 
deaf  patients  with  the  greatest  care,  but  could  not 
discover  the  least  deviation  from  the  natural  struc- 
ture. In  the  commencement  of  deafness  from  a 
paralytic  affection  of  the  auditory  nerve,  Sir  A. 
Cooper  remarked,  that  the  secretion  of  cerumen 
was  diminished,  and,  when  the  deafness  became 
worse,  was  totally  suppressed.  And  another  par- 
ticular symptom  of  paralysis  of  the  auditory  nerve, 
pointed  out  by  the  same  author,  is  the  patient’s 
inability  to  hear  the  sound  of  a watch  placed  be- 
tween the  incisor  teeth. 

With  respect  to  the  causes  of  a paralytic  affec- 
tion of  the  auditory  nerve,  they  are  mostly  buried 
in  great  obscurity,  and  some  of  them  probably 
depend  upon  congenital  imperfection  of  the  nerve, 
or  brain  itself.  It  seems,  however,  that  a part  of 
the  causes  to  which  we  allude,  act  mechanically, 
as  an  extravasation  of  blood,  a steatoma,  or  an 
exostosis  9 while  others  operate  on  the  ear  by  sym- 
pathy, as  is  the  case  when  deafness  is  produced  by 
the  presence  of  worms  in  the  bowels. 

Mr.  Saunders  remarks,  that  all  the  diseases  of 
the  internal  ear  may  be  denominated  nervous 
deafness;  the  term,  in  this  sense,  embracing  every 
disease,  the  seat  of  which  is  in  the  nerve,  or  parts 
containing  the  nerve.  N ervous  deafness  is  attended 
with  various  complaints  in  different  cases,  noises 
in  the  head  of  sundry  kinds,  the  murmuring  of 
water,  the  hissing  of  a boiling  kettle,  rustling  of 
leaves,  blowing  of  wind,  &c.  Other  patients 
speak  of  a beating  noise  corresponding  with  the 
pulse,  and  increased  by  bodily  exertion,  in  the 
same  degree  as  the  action  of  the  heart.  ( Saunders , 
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According  to  this  author,  there  is  a syphilitic 
species  of  nervous  deafness,  attended  with  a sens- 
ation of  some  of  the  above  peculiar  noises  ; and 
one  case  is  related,  in  which  the  hearing  was  com- 
pletely restored,  in  five  weeks,  by  a mercurial 
course. 

Mr.  Saunders  relieved  several  cases  of  nervous 
deafness  by  confining  patients  to  low  diet,  giving 
them  calomel  freely,  repeated  doses  of  sulphate  of 
soda,  or  magnesia,  sometimes  twice,  sometimes 
thrice,  a week,  or  according  to  circumstances,  and 
applying  blisters  behind  the  ears  at  intervals  of  a 
week.  The  plan  requires  perseverance. 

Electricity  has  been  highly  recommended  for 
the  cure  of  nervous  deafness,  though  the  prospect 
of  benefit  from  it  must  entirely  depend  upon  the 
nature  of  the  cause  of  the  infirmity.  It  is  allowed 
to  be  sometimes  useful  in  cases  of  incomplete 
paralysis  of  the  auditory  nerve ; but  it  cannot  be 
of  any  service  where  the  Eustachian  tube,  the 
cavity  of  the  tympanum,  or  the  mastoid  cells,  are 
obstructed.  It  is  set  down  as  hurtful,  when  the 
patients  are  very  irritable,  and  subject  to  vertigo, 
bleeding  from  the  nose,  great  determination  of 
blood  to  the  head,  &c.  (Diet,  des  Sciences  Mdd. 
t.  xxxviii.  p.  124.)  The  evidence  in  favour  of 
the  efficacy  of  galvanism,  is  still  more  scanty  and 
questionable. 
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Whether,  in  certain  cases  of  deafness  from 
torpor  of  the  auditory  nerve,  the  introduction  of 
tonic  injections  into  the  cavity  of  the  tympanum, 
through  the  Eustachian  tube,  will  answer  in  the 
manner  stated  by  a late  writer,  future  experience 
must  determine.  (Diet,  des  Sciences  Med.  t.  xxxviii. 
p.  120,  121.)  The  effect  of  the  tincture  of  iodine, 
blisters,  mercury,  and  the  external  use  of  strych- 
nia, are  means  often  deserving  a fair  trial. 

This  article,  I think,  may  be  usefully  concluded 
with  a few  general,  but  sensible,  observations  on 
the  various  kinds  of  deafness,  made  by  a modern 
writer.  According  to  Professor  Rosenthal,  all  the 
disorders  of  the  sense  of  hearing  may  be  comprised 
under  three  principal  forms. 

1.  Deafness  (Surditas,  Cophosis ),  in  which  the 
faculty  of  hearing  articulated  sounds  is  completely 
annihilated. 

2.  Hardness  of  hearing  { Dysoecia ),  in  which  this 
faculty  is  so  diminished,  that  articulated  sounds 
cannot  be  heard,  without  the  assistance  of  a parti- 
cular apparatus. 

3.  Alteration,  or  diminution  of  hearing  (Para- 
cusis), in  which  the  faculty  of  hearing  articulated 
sounds,  in  the  natural  way,  is  imperfect  for  want 
of  precision. 

1.  Deafness,  Rosenthal  distinguishes  into  two 
degrees;  the  first  of  which  is  marked  by  an  abso- 
lute impossibility  of  hearing  at  all;  the  second, 
by  a power  of  still  distinguishing  certain  sounds, 
as  whistling,  the  vowels,  &c.  The  first  is  usually 
congenital,  and  a cause  of  dumbness. 

The  discrimination  of  these  two  degrees,  Rosen- 
thal considers  of  great  importance  in  practice,  and 
especially  in  institutions  for  the  deaf  and  dumb  ; 
because  the  exceedingly  fine  sense  of  touch,  with 
which  dumb  persons  are  sometimes  gifted,  is  apt 
to  be  mistaken  for  the  faculty  of  hearing.  This 
fact  is  illustrated  by  some  interesting  experiments 
made  by  Pfingsten  on  deaf  and  dumb  persons. 

( Vieljahrige  Erfahrung  uber  die  Gehoerjehler  der 
Taubstummen,  Kiel,  1302.  p.  32.)  A deaf  and 
dumb  girl,  who  was  at  needlework  in  a room  near 
the  house  door,  regularly  gave  notice  whenever 
it  was  opened,  or  shut.  As  the  door  was  furnished 
with  a little  bell,  which  rang  loud  enough  when- 
ever the  door  moved  to  be  plainly  heard  in  the 
neighbouring  room,  and  with  the  exception  of  this 
noise,  no  other  impulse  nor  shock  could  be  distin- 
guished, Pfingsten  was  surprised  at  the  circum- 
stance. Desirous  of  ascertaining  how  the  girl 
really  knew  about  the  movements  of  the  door,  he 
caused  the  bell  to  be  rung  with  great  force  without 
the  door  being  opened  : the  child  was  perfectly 
unconscious  of  the  noise.  The  bell  was  afterwards 
kept  still,  while  a person  opened  and  shut  the  door 
so  softly,  that  Pfingsten  himself  could  not  hear  it  ; 
yet,  the  child  instantly  gave  warning,  that  some- 
body had  entered.  The  inference  was,  that  the 
chair,  on  which  she  sat,  communicated  to  her  legs 
and  back  a certain  impulse,  which  made  her  con- 
scious of  the  motion  of  the  door. 

The  dissection  of  the  ears  of  deaf  and  dumb 
persons  has  evinced  some  facts,  explanatory  of 
the  cause  of  the  loss  of  hearing.  Amongst  other 
things,  it  appears,  that  complete  deafness,  whether 
congenital  or  acquired,  more  frequently  depends 
upon  morbid  alterations  of  the  soft  parts,  than 
upon  any  irregularity  in  the  formation  of  the 
bones.  Thus,  in  the  body  of  a person,  who  had 
been  deaf  and  dumb  while  living,  Hoffmann  found 
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the  auditory  nerve  diminished  in  size,  while  every 
other  part  of  the  organ  was  perfectly  natural. 
Arnemann  found  the  nerve  harder  than  common. 
Dr.  Haighton  met  with  an  instance,  in  which  the 
vestibulum  was  filled  with  a caseous  substance. 
(A  Case  of  original  Deafness,  in  Mem.  of  the  Med. 
Society,  vol.iii.  p.  1 — 15.)  Duverney  and  Sandi- 
fort  found  the  auditory  nerve  strongly  compressed 
by  a steatoma.  In  one  case,  Itard  found  every 
part  of  the  ear  apparently  so  natural,  that  the  deaf- 
ness could  not  be  ascribed  to  paralysis  of  the  nei  ve. 
In  another,  the  infirmity  depended  upon  obstruc- 
tion of  the  passages.  In  a third,  the  cavity  of  the 
tympanum,  and  the  vestibulum,  contained  small 
portions  of  calcareous  matter.  lie  has  also  seen 
the  tympanum  filled  with  a thick  yellow  lymph, 
or  a thin  fluid  enclosed  in  membranous  cells.  In 
the  dissection  of  the  body  of  a deaf  and  dumb  per- 
son, Rosenthal  noticed  amongst  other  remarkable 
circumstances,  a greater  hardness  of  the  auditory, 
than  of  the  facial  nerve,  and  preternatural  firm- 
ness of  the  medulla  oblongata  ; thickening  of  the 
membrane  of  the  tympanum  ; the  bony  roof  of  the 
cavity  of  the  tympanum  not  thicker  than  papei  , 
and  just  over  the  junction  of  the  malleus  with  the 
incus,  the  bony  substance  was  so  absorbed,  that  an 
appearance  like  that  of  membrane  alone  remained. 
The  mastoid  cells,  cavity  of  the  tympanum,  and  the 
Eustachian  tubes,  contained  a limpid  yellow  fluid. 
In  the  tympanum,  the  periosteum  was  thickened, 
forming  small  cells,  around  the  ossicula,  which 
were  of  their  natural  structure.  N othing  particular 
was  remarked  in  the  labyrinth. 

In  a small  proportion  of  instances,  the  above 
degree  of  deafness  has  been  traced  to  anomaly  in 
the  structure  of  the  solid  parts.  Thus,  Mundini 
found  the  cochlea  composed  of  only  one  circle  and 
a half.  ( Opusc . Acad.  Bonon.  1791.  t.vii.  p.  422.) 
Valsalva  found  the  stapes  adherent  to  the  fenestra 
ovalis  ( DeAure  Humana,  cap.  11.)  ; andReimarus 
relates  a case  in  which  the  ossicula  were  entirely 
wanting.  ( Kunstribe  der  Ihiere,  p.  57.) 

Mr.  Edward  Cock  has  examined  the  temporal 
bones  of  five  children,  who  died  of  strumous  dis- 
eases of  the  thoracic  and  abdominal  viscera,  in  the 
Asylum  for  the  Deaf  and  Dumb.  In  three  in- 
stances, one  or  both  ears  were  the  seat  of  sciofulous 
ulceration,  affecting  the  tympanum  and  meatus 
externus,  with  partial  destruction  of  the  membrana 
tympam.  In  one  case,  the  cavity  of  the  tympa- 
num, together  with  the  mastoid  cells,  was  com- 
pletely filled  with  the  thick  cheesy  deposit  of 
scrofula,  whilst  a similar  affection  pervaded  the 
whole  cancellated  structure  of  the  petrous  bone. 
The  connexions  of  the  ossicula  were  destroyed, 
but  the  bones  themselves  remained  entire.  In  all 
the  cases,  examined  by  Mr.  Cock,  the  petrous 
portions  of  the  temporal  bones  exhibited  mot e 
than  the  usual  varieties  of  size  and  shape.  In 
some,  the  bone  was  so  deficient  in  particular  spots, 
as  barely  to  cover  the  internal  cavities,  whilst,  in 
others,  there  was  a preternatural  osseous  develop- 
ment. In  one  instance,  the  petrous  bone  of  a 
child,  twelve  yeai’s  old,  exceeded  in  size,  hardness, 
and  compactness  of  structure,  that  of  an  adult. 
One  malformation,  discovered  in  two  cases,  con- 
sisted in  a partial  deficiency  of  two  of  the  semi- 
circular canals.  Their  extremities  opening  into 
the  vestibule,  were  perfect,  but  the  central  por- 
tions were  impervious,  or  rather  did  not  exist  at 
all.  In  one  case  the  scala  tympani  was  terminated 


at  its  larger  extremity  by  a bony  septum,  which 
separated  it  from  the  tympanum,  and  occupied 
the  situation  of  the  membrane  of  the  fenestra 
rotunda.  With  the  exception  of  these  malform- 
ations, and  the  scrofulous  affections  of  the  tym- 
panum, already  mentioned,  which  were  probably 
of  recent  occurrence,  no  deviation  from  the  healthy 
state  could  be  discovered  in  either  of  the  five  sub- 
jects examined.  The  Eustachian  tubes  were  per- 
vious ; the  bones,  muscles,  and  membranes  entire 
and  natural ; the  labyrinths  were  filled  with  their 
transparent  fluid ; and  the  auditory  nerve  presented 
no  peculiarity.  The  chorda  tympani  existed  in 
each  of  the  cases ; but  the  integrity  of  all  its  little 
filaments,  passing  into  the  tympanum,  and  re- 
quiring a microscope  for  their  dissection,  could 
not  be  vouched  for.  ( E.  Cock  in  Med.  Chir.  Trans. 
vol.  xix.  p.  152.)  In  a case,  dissected  by  Mr. 
Dalrymple,  the  aqueduct  of  the  vestibule  was 
large  enough  to  admit  a small  probe ; and,  in  a 
later  examination  of  the  ear  of  a child,  who  died 
in  the  Asylum  for  the  Deaf  and  Dumb,  Mr.  Cock 
could  find  no  vestige  of  the  fenestra  rotunda  on 
either  side,  the  usual  situation  of  the  membrane 
being  occupied  by  solid  bone.  The  temporal 
bones  were  exceedingly  large,  though  soft  and 
spongy.  The  cavities  were  extraordinarily  capa- 
cious, and  the  Eustachian  tubes  three  or  four 
times  larger,  than  common.  On  one  side,  the 
aqueduct  of  the  vestibule  readily  allowed  the 
passage  of  a large  bristle  ; but,  on  the  other  side, 
the  canal  could  not  be  traced  through  the  bone, 
although  its  two  extremities  were  more  than  usu- 
ally expanded.  In  one  tympanum,  suppuration 
had  taken  place.  (E.  Cock,  ih .) 

In  the  first  degree  of  deafness  above  described, 
which,  when  congenital,  must  excite  suspicion  of 
serious  malformation  of  the  organ,  and  abolition  of 
the  nervous  influence,  and  when  acquired,  indi- 
cates a complete  injury  of  the  functions  of  the 
nerve,  the  prognosis,  as  Rosenthal  observes,  must 
be  unfavourable.  Nor  can  it  be  otherwise  in  the 
second  congenital  degree  of  the  disease,  though 
only  a partial  imperfection  of  the  organ  and  nerve 
can  here  be  supposed.  On  the  other  hand,  when 
the  latter  degree  is  acquired,  there  is  more  prospect 
of  relief,  because  merely  a partial  alteration  in  the 
soft  parts  is  to  be  suspected. 

2.  Hardness  of  hearing.  Rosenthal  also  distin- 
guishes several  degrees  of,  what  is  termed,  hardness 
of  hearing.  In  the  first,  the  patient  cannot  hear  a 
distant  noise,  and  especially  high  tones ; but  he  can 
perceive,  though,  it  is  true,  not  in  a very  distinct 
manner,  articulated  sounds,  when  the  voice  is  a 
good  deal  raised.  In  the  second  degree,  he  hears 
and  distinguishes  both  high  and  low  tones  very 
well,  and  also  words,  but  only  when  the  voice  is 
somewhat  raised. 

These  two  cases  are  better  understood,  inasmuch 
as  it  is  tolerably  well  ascertained,  that  the  imme- 
diate cause  of  the  infirmity  is  some  alteration  in 
that  part  of  the  organ,  which  serves  as  a conductor 
for  the  vibrations  of  sound,  or  else  an  increased 
sensibility  of  the  nerve,  all  the  internal  ear  being 
in  other  respects  right. 

Amongst  alterations  of  the  conducting  parts  of 
the  organ,  Rosenthal  comprehends  ; 

1.  A total  obliteration  of  the  meatus  auditorius 
externus,  its  imperforation,  or  complete  absence. 
These  cases  may  almost  always  be  detected  by  a 
superficial  examination,  the  patient  only  hearing 
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when  some  solid  bodies  are  placed  between  his  teeth, 
while  his  dull  perception  of  sounds  does  not  appear 
to  be  much  lessened  when  the  ear  is  covered. 

2.  Diseases  of  the  cavity  of  the  tympanum,  as 
inflammation  of  its  membranous  lining,  caries  of 
its  parietes,  or  collections  of  blood,  pus,  or  other 
fluid,  in  its  cavity.  Rosenthal  thinks  there  can 
be  no  doubt,  that  inflammation  and  suppuration 
in  the  tympanum  are  much  more  frequent,  than 
is  generally  supposed,  the  former  affection  being 
often  mistaken  for  a slight  attack  of  rheumatism. 
In  dissecting  aged  subjects,  he  has  frequently 
found  the  membrane  of  the  tympanum  thickened 
and  opaque,  and  he  could  only  impute  this  appear- 
ance to  previous  inflammation. 

After  detailing  a case  illustrative  of  the  sym- 
ptoms of  inflammation  within  the  tympanum,  and 
a few  observations  on  caries  and  collections  of 
fluid  in  that  cavity,  Rosenthal  notices  the  hard- 
ness of  hearing,  connected  with  nervous  irritability, 
in  the  treatment  of  which  case,  he  insists  upon  the 
advantage  that  would  result  from  a knowledge  of 
the  particular  species  of  morbid  excitement  pre- 
vailing in  the  patient.  But,  as  nothing  very  certain 
can  be  made  out  on  this  point,  and  only  conjectures 
can  arise  from  dissections  of  bodies,  that  the  affec- 
tion consists  either  in  a determination  of  blood  to 
the  part,  or  in  a partial  paralysis  of  the  auditory 
nerve,  the  exact  nature  and  form  of  which  are 
quite  incomprehensible,  it  is  absolutely  necessary 
to  attend  solely  to  the  diagnosis  of  the  nervous 
affection  in  general.  This  diagnosis  will  be  facili- 
tated, 1st,  If  the  patient  has  been  previously  very 
sensible  to  the  impression  of  certain  tones,  or  sound 
in  general ; 2dly,  If  the  power  of  hearing  has  been 
lost  all  on  a sudden,  without  any  mark  of  inflam- 
mation ; 3dly,  If  the  affection  coincides  with  other 
nervous  disorders. 

3.  Alteration  or  Diminution  of  Hearing. 

Between  the  most  perfect  hearing,  congenital  or 
acquired,  and  this  point  of  diminution  of  the  fa- 
culty of  hearing,  Rosenthal  observes,  there  are  a 
great  many  degrees,  the  cause  of  which  is  the 
more  difficult  to  comprehend,  as  the  circumstances 
of  structure,  which  enable  every  part  to  perform  its 
functions  with  freedom  and  perfection,  are  not  yet 
made  out.  If,  says  he,  it  were  in  our  power  to 
determine  what  is  truly  the  regular  structure  of 
each  part,  we  should  then  be  furnished  with  a 
means  of  judging  correctly  of  the  anomalies  of 
function,  the  changes  in  which  would  be  indicated 
quite  as  clearly,  as  in  the  eye,  by  shades  of  or- 
ganisation, absolutely  in  the  same  way  as  we  judge 
of  the  modifications,  which  the  image  of  objects 
must  undergo  at  the  bottom  of  the  ocular  mirror, 
by  the  greater  or  less  convexity  of  the  cornea,  or 
lens,  or  the  consistence  of  the  other  humours. 

In  the  present  state  of  physiological  and  pa- 
thological knowledge  of  the  ear,  therefore,  Ro- 
senthal conceives,  that  little  can  be  attempted  with 
respect  to  a scientific  classification  of  these  cases 
of  altered,  or  diminished  hearing.  As  the  cavity 
of  the  tympanum  and  its  contents  are  the  parts, 
which  have  principal  influence  over  the  intensity 
of  sound,  and  a great  share  in  the  propagation  of 
articulated  sounds,  their  faulty  condition  must 
here  be  chiefly  the  subject  for  consideration. 
And,  amongst  their  numerous  defects,  traced  by 
dissection,  and  already  specified  in  the  foregoing 
columns,  Rosenthal  particularly  calls  the  attention 
of  the  reader, 
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1.  To  alterations  of  the  membrane  of  the  tym- 
panum, whether  proceeding  from  congenital  mal- 
formation, or  situation,  or  from  thickening,  ossi- 
fication, perforation,  or  laceration  of  the  same  part. 

2.  The  lodgment  of  fluid  in  the  cavity  of 
the  tympanum,  more  frequently  produced,  than 
is  commonly  supposed,  by  obstruction  of  the 
Eustachian  tube.  In  most  new-born  infants, 
Rosenthal  has  also  found  the  cavity  of  the  tym- 
panum filled  with  a thick,  almost  gelatinous  fluid, 
which  for  some  days  is  not  absorbed,  and  is  pro- 
bably the  cause  of  the  indifference,  evinced  by 
new-born  children,  to  sounds,  which  are  even  so 
intense  as  to  be  offensive  to  the  ears  of  an  adult. 

3.  Alterations  of  the  membrane  of  the  fenestra 
rotunda,  such  as  its  imperfect  formation,  or  errone- 
ous situation,  its  thickened  state,  &c. 

But,  it  is  remarked  by  Rosenthal,  that  as  the 
difference  in  the  intensity  of  sound  may  occasion  a 
modification  in  the  sensations  of  the  ear,  the  merely 
conducting  parts  of  the  auditory  apparatus  must 
not  be  forgotten,  as  the  external  ear  and  the  meatus 
auditorius  externus,  which  regulate  the  quantity  of 
sonorous  waves  striking  the  auditory  nerve.  How- 
ever the  malformations  of  the  meatus  and  the  state 
of  the  ceruminous  secretion  within  it,  are  observed 
by  Kritter  and  Lentin  ( Ueber  das  schwere  Gehore, 

1.  xix.  Leipz.  1794.)  to  have  more  effect  on  the 
hearing,  than  defects  of  the  auricle  itself,  the  whole  of 
which,  as  we  have  stated,  may  be  lost  without  any 
material  deafness  being  produced.  Lastly,  Rosen- 
thal calls  our  attentionto  the  nervous  action,  or  influ- 
ence, which , whether  too  much  raised,  or  depressed, 
may  equally  render  the  hearing  dull ; and  some 
useful  information  may  for  the  most  part  be  derived 
from  attending  to  the  patient’s  general  sensibility. 

See  Journ.  Complem.  t.  vi.  p.  21.  &c.  Ruverney, 
De  l’Organe  de  FOuie,  12mo.  1683.  P.  Kennedy , A 
Treatise  on  the  Eye,  and  on  some  of  the  Diseases  of  the 
Ear,  8vo.  Lond.  1713.  A.  D.  Dienert,  Quaestio,  &c.  an 
absque  Membranas  Tympani  Apertura  topica  injici  in 
Concham  possint,  Paris,  1748.  Leschevin,  Mem.  sur  la 
Theorie  des  Maladies  de  F Oreille,  et  sur  les  Moyens  que 
la  Chirurgie  peut  employer  pour  leur  Curation,  in  Prix 
de  l’Acad.  de  Chir.  t.  ix.  p. 111.  &c.  dd.  12mo.  I.  D.  Ar- 
nemann , Bemerkungen  liber  die  Durchborung  des  Pro- 
cessus Mastoideus  in  gewissen  Fallen  der  Taubheit,  8vo. 
Gdtt.  1792.  G.  R.  Trampel,  Von  den  Krankheiten  des 
Ohres,  in  Arnemann' s Magazin  fur  die  Wundarzneiwis- 
senschaft,  b.  ii.  p.  17.  &c.  8vo.  Gott.  1798.  Richerand, 
Nosogr.  Chir.  t.  ii.  p.  135.  &c.  edit.  4.  A.  Cooper,  in 
the  Phil.  Trans,  for  1802.  Saunders,  on  the  Anatomy 
and  Diseases  of  the  Ear,  1806.  Eesmonceaux,  Traits  des 
Maladies  desYeux  etdes  Oreilles,  2 tom.  8vo.  Paris,  1806. 
Lassus,  Pathologie  Chirurgicale,  t.  i.  p.  84.  edit.  1809. 
W.  Wright,  An  Essay  on  the  Human  Ear,  its  Anato- 
mical Structure,  and  incidental  Complaints,  8vo.  Lond. 
1817.  Diet,  des  Sciences  Med.  art.  Oreille,  t.  xxxviii. 
8vo.  Paris,  1819.  Rosenthal,  Essai  d’une  Pathologie  de 
l’Organe  de  FOuie,  in  Journ.  Complementaire  du  Diet, 
des  Sciences  Med.  t.  vi.  p.  17.  8vo.  Paris,  1820.  J.  M.  G. 
Hard,  Traits  des  Maladies  de  F Oreille  et  de  l’Audition, 

2 tom.  8vo.  Paris,  1821.  T.  Buchanan,  An  Engraved 
Representation  of  the|  Anatomy  of  the  Human  Ear, 
fol.  Hull,  1823.  Also  Illustrations  of  .Acoustic  Sur- 
gery, 8vo.  1825.  Munson’s  Med.  Researches  on  Iodine, 
8vo.  Lond.  1825.  For  an  account  of  malformations  of 
the  organ,  see  Mecket' s Ilandbuch  der  Pathol.  Anat.  b.  i. 
p.  400.  &c.  8vo.  Leipz.  1812.  Ph.  F.  Blandin,  in  Diet,  de 
Med.  ct  de  Chir.  Pratiques,  t.  xii.  art.  Oreille.  L.  Ch. 
Roche,  Op.  vol.  cit.  art.  Otitis.  Deleau,  Mem.  sur  la  Per- 
foration du  Tympan,  8vo.  Paris,  1822.  Id.  l’Art.  de  Son- 
der  la  Trompe  d’Eustaclie,' 8vo.  tParis,  1826.  Edward, 
Cock,  in  Med.  Chir. Trans,  vol.  xix.  p.  152.  J.  Thurnam, 
Examination  of  the'lOrgans  of ’Hearing  in  a Case  of  con- 
genital Deafness,  vol.  cit.  p.  162.  Todd , in  Anat.  of  Or- 
gan of  Hearing.  Wilhelm  Kramer,  Die  Erkenntniss  und 
Heilung  der  Ohrenkrankheiten  ; 8vo.  Berlin,  1836.  A. 
W.\  Webster,  on  the  Structure  of  the  Ear  and  Deafness" 
12mo.  Lond.  1836. 

ECCHYMOSIS  (from  Ixjpfo,  to  pour  out). 

A swelling,  attended  with  a livid  or  blue  colour  of 
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the  skin,  and  produced  by  blood  extravasated  in 
the  celular  tissue. 

The  causes  of  ecchymosis  are  falls,  blows, 
sprains,  &c.  which  occasion  a rupture  of  the 
small  vessels  on  the  surface  of  the  body,  and  a 
consequent  effusion  of  blood,  even  without  any 
external  breach  of  continuity , Ecchymosis  is  one 
of  the  symptoms  of  a contusion.  (See  Contusion.) 
A considerable  ecchymosis  may  originate  from  a 
very  slight  bruise,  when  the  ruptured  vessels  are 
capable  of  pouring  out  a large  quantity  of  blood, 
and  particularly  when  the  parts  contain  an  abun- 
dance of  loose,  cellular  substance.  In  general, 
ecchymosis  does  not  make  its  appearance  immedi- 
ately after  the  blow,  or  sprain,  and  sometimes  not 
till  several  hours  after  the  application  of  the  vi- 
olence ; at  least,  it  is  not  till  this  time  that  the 
black,  blue,  and  livid  colour  of  the  skin  is  most 
conspicuous.  A black  eye,  which  is  only  an 
ecchymosis,  is  always  more  disfigured  six  or  eight 
hours  after  the  receipt  of  the  blow,  than  at  an 
earlier  period. 

A common  ecchymosis  will  generally  yield  to 
discutient  lotions,  and  purgatives.  The  best  topi- 
cal applications  are  vinegar,  the  lotio  muriatis  am- 
moniae ; spirit,  vin.  camph.  and  the  liquor  ammon. 
acet. 

The  object,  is  to  prevent  inflammation,  and  to 
promote  the  absorption  of  the  extravasated  fluid. 

I have  seen  such  success  attend  the  practice  of 
dispersing  collections  of  extravasated  blood,  by 
means  of  absorption,  that  I consider  the  plan  of 
evacuating  it  by  an  incision  seldom  necessary. 
When  an  opening  is  made,  and  air  is  admitted, 
the  portion  of  blood,  which  cannot  be  pressed  out, 
soon  putrefies,  and  extensive  inflammation  and 
suppuration  are  the  frequent  consequences.  A 
man,  in  going  down  one  of  the  staircases,  at  the 
King’s  Bench,  fell,  and  suffered  a contusion  over 
the  sacrum,  where  a tumour,  from  effused  blood, 
soon  formed,  almost  as  large  as  his  head.  The 
blood  was  completely  absorbed  in  a few  weeks, 
without  any  suppuration  having  taken  place. 
.Mild  antiphlogistic  treatment,  cold  evaporating 
lotions,  and  purgatives,  were  the  only  means  em- 
ployed. A man  was  brought  into  the  North 
London  Hospital,  Oct.  1.  1836,  with  a lacerated 
wound  of  the  scrotum,  protrusion  of  both  testes,  a 
fracture  of  the  right  femur  in  its  upper  third,  and 
a copious  extravasation  of  blood  from  external 
violence  applied  to  the  left  hip.  The  quantity  of 
blood,  effused  after  a time,  was  calculated  to  be 
not  less  than  three  or  four  quarts.  I scarcely  ex- 
pected to  succeed  in  dispersing  the  whole  of  it; 
yet,  in  about  two  months,  every  particle  of  it  was 
absorbed. 

The  quick  and  powerful  action  of  the  absorbent 
vessels  in  removing  extravasations  of  blood,  can 
now  be  no  longer  called  in  question,  when  we 
daily  see  it  proved  in  modern  practice,  that  the 
largest  aneurismal  swellings  are  thus  speedily 
diminished  and  removed,  after  the  operation  of 
tying  the  arteries,  from  which  such  tumours  arise. 

I wish,  however,  the  preceding  observations 
merely  to  convey  a general  condemnation  of  the 
practice  of  opening  swellings  containing  extrava- 
sated blood ; for  no  surgeon  is  more  assured  than 
I am,  that  there  are  particular  exceptions,  in  which 
the  plan  is  highly  proper  and  necessary.  Thus, 
whenever  a case  of  extensive  ecchymosis,  or  a 
large  tumour  of  extravasated  blood,  either  excites 
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suppuration,  or  creates  excessive  pain  from  disten- 
tion, it  is  better  to  practise  a free  opening.  So  it 
sometimes  happens,  in  aneurism,  that  the  skin 
breaks  after  the  artery  has  been  tied,  and  some  of 
the  blood  escapes;  but  the  remainder  putrefies, 
and  soon  becomes  blended  with  purulent  matter- 
in  the  sac.  Here  the  making  of  a free  incision  for 
the  discharge  of  the  irritating  contents  of  the  swel- 
ling, with  due  attention  to  every  caution,  delivered 
in  the  article  Aneurism,  will  often  be  followed  by 
beneficial  effects. 

ECTHYMA  (Ijyfliyuafit),  exhalo,  or  from  i^dveiv 
to  break  with  fury).  A term,  employed  by  the 
ancients,  and  revived  by  Willan,  to  denote  an  in- 
flammation of  the  skin,  principally  characterised 
by  large  or  phlyzaceous  pustules  of  the  skin,  in 
one  or  several  regions  of  the  body.  The  term 
phlyzaceous  was  applied  by  Willan  to  pustules, 
which  are  large,  elevated  on  a hard  circular  base, 
of  a bright  red  colour,  and  succeeded  by  a thick 
indurated  scab,  of  a dark  colour. 

ECTROPIUM  (from  to  turn). 

An  eversion,  of  the  eyelids. 

One  case  is  produced  by  an  unnatural  swelling 
of  the  lining  of  the  eyelids,  which  not  only  pushes 
their  edges  from  the  eyeball ; but  also  presses  them 
so  forcibly,  that  they  become  everted : another, 
arises  from  a contraction  of  the  skin  of  the  eyelid, 
or  its  vicinity,  by  which  means  the  edge  of  the  eye- 
lid is  first  removed  to  some  distance  from  the  eye, 
and  afterwards  turned  completely  out,  together 
with  the  whole  of  the  affected  eyelid. 

The  morbid  swelling  of  the  lining  of  the  eyelids, 
which  causes  the  first  species  of  ectropium  (putting 
out  of  present  consideration  a similar  affection  in- 
cidental to  old.  age),  arises  mostly  from  a con- 
genital laxity  of  this  membrane,  afterwards  increased 
by  obstinate  chronic  ophthalmies,  particularly  that 
of  a scrofulous  nature,  in  relaxed,  unhealthy  sub- 
jects; or  else  the  disease  originates  from  the  small 
pox  affecting  the  eyes. 

While  the  disease  is  confined  to  the  lower 
eyelid,  as  it  most  commonly  is,  its  lining  may  be 
observed  rising  in  the  form  of  a semilunar  fold, 
of  a pale  red  colour,  like  the  fungous  granulations 
of  wounds,  and  intervening  between  the  eye  and 
eyelid,  which  latter  it  in  some  measure  everts. 
When  the  swelling  is  occasioned  by  the  lining  of 
both  the  eyelids,  the  disease  assumes  an  annular 
shape,  in  the  centre  of  which  the  eyeball  seems 
sunk,  while  the  circumference  of  the  ring  presses, 
and  everts  the  edges  of  the  two  eyelids  so  as  to  cause  j 
both  great  uneasiness  and  deformity.  In  each  of  | 
the  above  cases,  on  pressing  the  skin  of  the  eyelids 
with  the  point  of  the  finger,  it  becomes  manifest, 
that  they  are  very  capable  of  being  elongated,  and 
would  readily  yield,  so  as  entirely  to  cover  the 
eyeball,  were  they  not  prevented  by  the  inter- 
vening swelling  of  their  membranous  lining. 

Besides  the  considerable  deformity,  which  the 
disease  produces,  it  occasions  a continual  dis- 
charge of  tears  over  the  cheek,  and,  what  is  worse, 
a dryness  of  the  eyeball,  frequent  exasperated 
attacks  of  ophthalmy,  incapacity  to  bear  the  light, 
and,  lastly,  opacity  and  ulceration  of  the  cornea. 

The  second  species  of  ectropium,  or  that  arising 
from  a contraction  of  the  integuments  of  the  eye- 
lids, or  neighbouring  parts,  is  not  unfrequently  a 
consequence  of  puckered  scars,  produced  by  the 
confluent  small-pox,  deep  burns,  or  the  excision 
of  cancerous,  or  encysted  tumours,  without  sav- 
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ing  a sufficient  quantity  of  skin;  or,  lastly,  the 
disorder  is  the  effect  of  malignant  carbuncles,  or 
any  kind  of  wound  attended  with  much  loss  of 
substance.  Each  of  these  causes  is  quite  enough 
to  bring  on  such  a contraction  of  the  skin  of  the 
eyelids,  as  to  draw  these  parts  towards  the  arches 
of  the  orbits,  so  as  to  remove  them  from  the  eye- 
ball, and  turn  their  edges  outward.  No  sooner 
has  this  circumstance  happened,  than  it  is  often 
followed  by  another  one  equally  unpleasant, 
namely,  a swelling  of  the  internal  membrane  of 
the  affected  eyelids,  which  afterwards  has  a great 
share  in  completing  the  eversion.  The  lining  of 
the  eyelids,  though  trivially  everted,  being  con- 
tinually exposed  to  the  air,  and  irritation  of  ex- 
traneous substances,  soon  swells,  and  rises  up,  like 
a fungus.  One  side  of  this  fungus-like  tumour 
covers  a part  of  the  eyeball ; the  other  pushes  the 
eyelid  so  considerably  outward,  that  its  edge  is 
not  urffrequently  in  contact  with  the  margin  of  the 
orbit.  The  complaints,  induced  by  this  second 
species  of  ectropium,  are  the  same  as  those  brought 
on  by  the  first ; and,  in  both  cases,  when  the  dis- 
ease is  inveterate,  the  fungous  swelling  becomes 
hard  and  callous. 

In  the  first  species  of  the  disease,  the  skin  of 
the  eyelids  and  adjoining  parts,  is  not  deformed 
with  scars ; and  by  pressing  the  everted  eyelid  with 
the  point  of  the  finger,  the  part  would  with  ease 
cover  the  eye,  were  it  not  for  the  intervening 
fungous  swelling.  But,  in  the  second,  besides  the 
obvious  cicatrix  and  contraction  of  the  skin  of  the 
eyelids  or  adjacent  parts,  when  an  effort  is  made 
to  cover  the  eye  with  the  eyelid,  by  pressing  upon 
the  latter  part  with  the  point  of  the  finger,  it  does 
not  give  way,  so  as  completely  to  cover  the  globe, 
or  it  does  not  move  in  the  least  from  its  unnatural 
position,  by  reason  of  the  integuments  of  the 
eyelids  having  been  so  extensively  destroyed,  that 
their  margin  is  adherent  to  the  arch  of  the  orbit. 

Mr.  Guthrie  enumerates  a case,  depending  on 
chronic  inflammation,  accompanied  with  con- 
traction of  the  integuments  of  the  eyelid,  but 
without  any  manifest  cicatrix.  It  is  described  as 
usually  taking  place  after  a long  continuance  of 
lippitiido,  and  proceeding  from  the  excoriation, 
contraction,  and  hardening  of  the  skin,  “ the 
result  of  the  passage  of  the  vitiated  secretions 
over  it,  and  which,  by  dropping  on  it,  increase 
the  irritation.”  ( Operative  Surgery  of  the  Eye, 
p.  50  — 55.)  This  form  of  the  disease,  is  rarely 
attended  with  such  a thickening  of  the  inner 
membrane  of  the  eyelid,  as  to  need  removal  with 
the  knife  or  scissors ; for  it  subsides  with  the 
removal  of  the  complaint.  (P.  60.) 

According  to  Scarpa,  the  cure  of  ectropium 
cannot  be  accomplished  with  equal  perfection  in 
both  its  forms,  the  second  species  being,  in  some 
cases,  absolutely  incurable.  For,  as  in  the  first 
species  of  ectropium,  the  disease  only  depends 
upon  a morbid  thickening  of  the  internal  mem- 
brane of  the  eyelids,  and  the  treatment  merely 
consists  in  removing  the  redundant  portion,  art 
possesses  many  efficacious  means  of  accomplishing 
what  is  desired.  But,  in  the  second  species,  the 
chief  cause  of  which  arises  from  the  loss  of  a 
portion  of  the  skin  of  the  eyelids  or  adjacent 
parts,  which  loss  no  known  artifice  can  restore, 
surgery  is  not  capable  of  effecting  a perfect  cure. 
The  treatment  is  confined  to  remedying,  as  much 
as  possible,  such  complaints  as  result  from  this 
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kind  of  eversion,  and  this  can  be  done  in  a more 
or  less  satisfactory  manner,  according  as  the  loss  of 
skin  is  little  or  great.  Cases,  in  which  so  much 
skin  is  deficient,  that  the  edge  of  the  eyelid  is 
adherent  to  the  margin  of  the  orbit,  Scarpa 
bandons  as  incurable.  How  far  the  case  can  be 
rectified,  he  thinks,  may  always  be  estimated  by 
remarking  to  what  point  the  eyelid  admits  of  being 
replaced,  on  being  gently  pushed  with  the  end  of 
the  finger,  towards  the  globe  of  the  eye,  both 
before  and  after  the  employment  of  such  means 
as  are  calculated  to  effect  an  elongation  of  the 
skin  of  the  eyelid  ; for,  it  is  to  this  point,  and  no 
further,  that  art  can  reduce  the  everted  part,  and 
permanently  keep  it  so  replaced. 

When  the  first  species  of  ectropium  is  recent, 
the  fungous  swelling  of  the  lining  of  the  eyelid 
not*  considerable,  and,  consequently,  the  edge  of 
the  eyelid  not  much  turned  out,  and  in  young 
subjects  (for  in  old  ones  the  eyelids  are  so  flaccid, 
that  the  disease  is  irremediable),  Scarpa  prefers 
destroying  the  fungous  surface  of  the  internal 
membrane  of  the  eyelid  by  the  repeated  appli- 
cation of  the  argentum  nitratum.  Mr.  Guthrie 
touches  the  fungous  portion  of  the  conjunctiva 
every  four  days,  with  a probe  dipped  in  sulphuric 
acid,  and  gently  applies  every  day,  or  every 
second  day,  the  sulphate  of  copper,  at  the  same 
time  not  omitting  some  minor  remedies,  which 
he  also  employs  in  cases  proceeding  from  con- 
traction of  the  skin  independent  of  any  cicatrix, 
and  which  I shall  presently  notice.  ( Operative 
Surgery  of  the  Eye,  p.  70.)  In  recent  cases, 
where  the  patient  is  weak  and  irritable  (or  a 
child),  Beer  commences  the  treatment  with  simply 
applying  every  day  the  tincture  of  opium,  which, 
after  a time,  is  strengthened  by  the  addition  of 
naphtha.  To  the  relaxed  conjunctiva  he  after- 
wards applies  escharotic  eye-salves,  and  lastly, 
the  nitrate  of  silver,  and  muriate  of  antimony. 
When  the  part  is  hard  and  callous,  the  caustic 
is  preceded  by  scarifications.  ( Lehre , § c.  b.  ii. 
p.  136.) 

For  remedying  the  inveterate  form  of  the  first 
species  of  the  disease,  Beer  and  Scarpa  are  ad- 
vocates for  cutting  away  the  whole  of  the  fungous 
swelling  closely  from  the  inside  of  the  eyelid. 
The  following  is  Scarpa’s  description  of  the 
operation  : — 

The  patient  being  seated,  with  his  head  a little 
inclined  backward,  the  surgeon,  with  the  index 
and  middle  finger  of  his  left  hand,  is  to  keep  the 
eyelid  steadily  everted  ; and  holding  a small  pair 
of  curved  scissors  with  convex  edges,  in  his 
right,  he  is  completely  to  cut  off  the  whole  fun- 
gosity  of  the  internal  membrane  of  the  eyelid,  as 
near  as  possible  to  its  base.  The  same  operation 
is  then  to  be  repeated  on  the  other  eyelid,  should 
that  be  affected  with  the  same  disorder.  If  the 
exci’escence  should  be  of  such  a shape,  that  it 
cannot  be  exactly  included  within  the  scissors,  it 
must  be  raised  with  a forceps,  or  a double  hook, 
and  dissected  off  at  its  base,  by  means  of  a small 
bistoury  with  a convex  edge.  The  bleeding  stops 
of  itself,  or  as  soon  as  the  eye  has  been  bathed 
with  cold  water.  The  surgeon  is  then  to  apply 
two  small  compresses,  one  put  on  the  upper,  the 
other  on  the  lower  arch  of  the  orbit,  and  over 
these  the  uniting  bandage,  in  the  form  of  the 
monoculus,  or  so  as  to  compress  and  replace  the 
edges  of  the  everted  eyelids,  in  order  to  make 

I i 2 


ECTROPIUM. 


484 

them  cover  the  eye.  On  the  first  removal  of  the 
dressings,  which  should  take  place  in  twenty-four 
or  thirty  hours  after  the  operation,  the  surgeon 
will  find  the  whole,  or  almost  the  whole  of  the 
eyelid,  in  its  natural  position.  The  wound  on  the 
inside  of  the  eyelid,  should  then  be  washed  twice 
a day  with  simple  water  or  barley-water.  If, 
towards  the  end  of  the  cure,  it  should  assume  a 
fungous  appearance,  or  the  edge  of  the  eyelid 
seem  to  be  too  distant  from  the  eyeball,  the 
wound  on  the  inside  of  the  eyelid  must  be  rubbed 
several  times  with  the  argentum  nitratum,  for  the 
purpose  of  destroying  a little  more  of  the  mem- 
branous lining,  so  that,  when  the  cicatrisation  fol- 
lows, a greater  contraction  of  it  may  take  place,  and 
the  edge  of  the  eyelid  be  drawn  still  nearer  the  eye. 

In  England,  the  excision  of  the  fungous  thick- 
ened portion  of  the  conjunctiva,  has  mostly  been 
relinquished  for  the  employment  of  caustic.  The 
difficulty  of  dissecting  off  every  particle  of  the 
fungus  renders  the  practice  of  excision  less  certain, 
than  the  treatment  with  caustic.  Scarpa  con- 
fesses its  occasional  failure,  and  the  necessity  of 
then  having  recourse  to  the  latter  plan.  Demours 
also  lets  the  employment  of  caustic  follow  kthe 
use  of  the  knife.  (Mai.  des  Yeux,  p.  98.)  In 
ectropium  from  a relaxed  fungous  state  of  the 
conjunctiva,  the  consequence  of  purulent  oph- 
thalmia, Dr.  Vetch  begins  with  a light  careful 
application  of  the  argentum  nitratum  to  the  whole 
granulated  villous  surface.  The  everted  part  is 
then  to  be  returned,  and  secured  in  its  place  with 
a compress,  and  straps  of  plaster  and  a bandage. 
Every  time  the  eye  is  cleaned,  the  same  things 
are  to  be  repeated,  and,  in  the  course  of  a few 
days,  the  tendency  to  protrude  will  disappear. 
(On  Diseases  of  the  Eye,  p.228.) 

In  the  species  of  ectropium  produced  by  an 
accidental  contraction  of  the  skin  of  the  eyelids, 
or  neighbouring  parts,  Scarpa  observes,  that,  if  a 
contraction  of  the  integuments  has  proved  capable 
of  everting  the  eyelid,  the  excision  of  a piece  of 
the  internal  membrane  of  the  part,  and  the  cicatrix 
which  will  follow,  must  also  be  capable,  for  the 
same  reason,  of  bringing  back  the  eyelid  into  its 
natural  position.  But,  since  nothing  can  restore 
the  lost  skin,  the  shortened  state  of  the  whole 
eyelid,  in  whatever  degree  it  exists,  must  always 
continue,  even  after  any  operation  the  most  skil- 
fully executed.  Hence  the  treatment  of  the 
second  species  of  ectropium,  will  never  succeed 
so  perfectly  as  that  of  the  first,  and  the  replaced 
eyelid  will  always  remain  shorter  than  natural,  in 
proportion  to  the  quantity  of  integuments  lost.  It 
is  true,  that,  in  many  eases,  the  eversion  seems 
greater  than  it  actually  is,  in  regard  to  the  small 
quantity  of  skin  lost  or  destroyed  3 for,  when  the 
disease  has  once  begun,  though  the  contraction  of 
the  skin  may  be  trivial,  in  consequence  of  the 
little  quantity  of  it  deficient,  still  the  swelling  of 
the  lining  of  the  eyelid,  which  never  fails  to 
increase,  at  last  brings  on  a complete  eversion  of 
the  part.  In  these  cases,  the  cure  may  be  ac- 
complished with  such  success,  as  is  surprising  to 
the  inexperienced  3 for,  after  the- fungous  swelling 
of  the  internal  membrane  of  the  eyelid  has  been 
cut  off,  and  the  edge  of  the  part  approximated  to 
the  eyeball,  the  shortening  of  the  eyelid,  remaining 
after  the  operation,  is  so  trivial,-  that  it  may  be 
considered  as  nothing,  in  comparison  with  the 
deformity  and  inconvenience  occasioned  by  the 


ectropium.  Whenever,  therefore,  the  retraction 
of  the  skin  of  the  everted  eyelid,  and  the  con- 
sequent shortness  of  it,  are  such,  as  not  to  prevent 
its  rising  again  and  covering  the  eye,  if  not  en- 
tirely, at  least  moderately,  Scarpa  directs  the 
surgeon  to  cut  away  the  internal  membrane  of  the 
everted  eyelid,  so  as  to  produce  a loss  of  substance 
on  the  inside  of  it.  In  inveterate  cases  of  ec- 
tropium, in  which  the  lining  of  the  eyelids  has 
become  hard  and  callous,  Scarpa  applies  to  the 
everted  eyelid  for  a few  days  before  the  operation, 
a soft  bread  and  milk  poultice. 

The  division  of  the  cicatrices,  which  have  given 
rise  to  the  shortening  and  eversion  of  the  eyelid, 
as  Scarpa  observes,  does  not  procure  any  per- 
manent elongation  of  this  part,  and  consequently 
it  is  of  no  avail  in  the  cure  of  the  present  disease. 
Fabricius  ab  Aquapendente,  who  well  knew  the 
inutility  of  making  a semilunar  cut  in  the  skin  of 
the'  eyelids,  for  the  purpose  of  remedying  their 
shortness  and  eversion,  proposes,  as  the  best  ex- 
pedient, to  stretch  them  with  adhesive  plasters 
applied  to  them  and  the  eyebrow,  and  tied  closely 
together.  Whatever  advantage  may  result  from 
this  practice,  the  same  degree  of  benefit  may  be 
derived  from  using,  for  a few  days,  a bread  and 
milk  poultice,  afterwards  oily  embrocations,  and, 
lastly,  the  uniting  bandage,  so  put  on  as  to  stretch 
the  shortened  eyelid  in  an  opposite  direction  to 
that  produced  by  the  cicatrix  3 a practice,  which 
Scarpa  thinks  should  always  be  carefully  tried, 
before  the  operation  is  determined  upon. 

The  surgeon,  with  a small  convex-edged  bis- 
toury, is  to  make  an  incision  of  sufficient  depth 
into  the  internal  membrane  of  the  eyelid,  along 
the  tarsus,  carefully  avoiding  the  situation  of  the 
puncta  lachrymalia.  Then,  with  a pair  of  forceps 
he  should  raise  the  flap  of  the  divided  fungous 
membrane,  and  continue  to  detach  it,  with  the 
bistoury,  from  the  subjacent  parts,  all  over  the 
inner  surface  of  the  eyelid,  as  far  as  where  the 
membrane  quits  this  part,  to  be  reflected  over  the 
front  of  the  eye,  under  the  name  of  conjunctiva. 

The  separation  being  thus  far  accomplished,  the 
membrane  is  to  be  raised  still  more  with  the 
forceps,  and  cut  off  with  one,  or  two  strokes  of  the 
scissors,  at  the  lowest  part  of  the  eyelid.  The 
compresses  and  bandage  to  keep  the  eyelid  re- 
placed, are  to  be  applied  as  above  directed.  On 
changing  the  dressings,  a day  or  two  after  the 
operation,  the  eyelid  will  be  found,  in  a great 
measure,  replaced,  and  the  disfigurement  which  1 
the  disease  caused,  greatly  amended.  The  ope-  \ 
ration  is  rarely  followed  by  bad  symptoms,  such  as 
vomiting,  violent  pain,  and  inflammation.  How- 
ever, should  they  occur,  the  vomiting  may  be 
relieved  by  means  of  an  opiate  clyster,  and,  as  - 
for  the  pain  and  inflammation  attended  with  great 
tumefaction  of  the  eyelid  operated  upon,  these 
complaints  may  be  cured  by  applying  a poultice, 
or  bags  filled  with  emollient  herbs,  at  the  same 
time  employing  internal  antiphlogistics,  until  the 
inflammation  and  swelling  have  subsided,  and  sup- 
puration has  commenced  on  the  inside  of  the  eyelid, 
on  which  the  operation  has  been  done.  After  this, 
the  treatment  is  to  consist  in  washing  the  part 
twice  a day,  with  water  or  barley-water,  and  lastly, 
in  touching  the  wound  a few  times  with  the  argen- 
tum nitratum,  in  order  to  keep  the  granulations 
within  certain  limits,  and  to  form  a permanent  ci- 
catrix, proper  for  maintaining  the  eyelid  replaced. 
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Juengken  describes  a plan,  which  has  been 
adopted  by  Jaeger  himself,  and  was  practised  a hun- 
dred years  ago  by  Platner  ( Instit . Chir.  § 582.), 
and  even  recommended  a century  before  this 
author,  by  our  countryman,  Bannister.  Heister 
and  Dionis  notice  it  still  more  circumstantially. 
(See  Middlemore  on  Dis.  of  the  Eye,  vol,  ii. 
p.  787.)  It  consists  in  detaehing  the  everted 
eyelid  from  the  cheek,  or  superciliary  ridge, 
at  every  point,  excepting  the  angles,  by  in- 
troducing a sharp-pointed  double-edged  knife, 
through  the  conjunctival  surface,  near  the  inner 
angle,  bringing  it  out  through  the  skin,  and  con- 
veying it  across  to  the  outer  angle.  A portion  of 
the  thickened  conjunctiva,  or  a triangular  piece 
of  the  lid,  may  be  first  removed,  if  necessary. 
The  detached  lid  is  then  to  be  accurately  fixed, 
in  contact  with  the  globe,  and  the  skin  of  the 
cheek  drawn  towards  the  eye,  and  kept  in  that 
position  with  adhesive  plaster,  compresses,  and 
bandage.  ( Handbuch , §c.  p.  696.)  Dieffen- 
bach  makes  an  incision  through  the  skin  and 
orbicularis,  nearly  parallel  to  the  edge  of  the 
lower  lid,  beginning  two  or  three  lines  from  one 
angle,  and  terminating  at  the  same  distance  from 
the  other.  It  is  one  line  from  the  edge  of  the  lid 
at  its  two  ends,  and  two  or  three  lines  in  the 
middle.  He  turns  up  the  small  flap  of  skin,  and 
dissects  through  the  lid  to  the  conjunctiva,  which 
he  divides  to  the  extent  of  the  external  wound. 
With  a hook,  he  draws  the  external  margin  of 
the  divided  conjunctiva  into  the  wound  of  the 
skin,  and  keeps  it  and  the  integuments  together 
with  sutures.  (See  Chir . Erfahrungen  uber  die 
Wiederherstellung  Zerstorter  Theile,  &;c.  von  J.  F. 
Diejfenbach,  p.  127.  Berlin,  1830.) 

In  cases  in  which  the  eversion  is  considerable. 
Sir  W.  Adams  never  found  the  simple  excision  of 
the  fungus  sufficient  to  effect  a radical  cure,  and 
he  therefore  tried  a new  mode  of  operating.  In 
his  first  attempts,  he  employed  a small  curved 
bistoury,  the  point  of  which  he  carried  along  the 
inside  of  the  eyelid,  at  its  outer  angle,  downwards 
and  outwards,  as  far  as  the  point  of  reflection  of 
the  conjunctiva  would  admit.  He  then  pushed  it 
through  the  whole  substance  of  the  everted  eye- 
lid and  its  integuments,  and  cut  upwards  through 
the  tarsus,  making  an  incision  nearly  half  an  inch 
in  length.  With  a curved  pair  of  scissors,  he 
next  snipped  off  a piece  of  the  edge  of  the  tarsus, 
about  one-third  of  an  inch  in  width,  and  he  after- 
wards removed  with  the  same  instrument  the 
whole  of  the  diseased  conjunctiva.  When  the 
bleeding  had  ceased,  Sir  W.  Adams  passed  a 
needle  and  ligature  through  the  whole  substance 
of  the  two  divided  portions,  and  brought  them 
as  accurately  into  contact  as  possible.  Find- 
ing, however,  that  too  much  integument  had 
been  left  at  the  lower  part  of  the  incision,  he 
employed,  in  future  operations,  instead  of  the 
scalpel,  a pair  of  straight  scissors,  with  which  he 
cut  out  an  angular  piece  of  the  lid,  resembling 
the  letter  V,  with  its  broad  interval  towards  the 
ciliary  edge  of  the  lid.  Latterly,  Sir  W.  Adams 
found  it  advantageous  to  leave  about  a quarter 
of  an  inch  of  the  lid  adjoining  its  external  angle  ; 
and  after  shortening  the  part  as  much  as  necessary, 
he  brought  the  edges  of  the  incision  together  witli 
a suture.  (See  Practical  Obs.  on  Ectropium,  fyc. 
p.  4 and  5.  Lond.  1812.) 

That  this  operation  will  cure  the  ectropium, 


caused  by  the  contraction  of  cicatrices,  or  produce 
great  improvement,  the  expereience  of  Mr.  Travers 
confirms.  ( Synopsis  of  the  Diseases  of  the  Eye , 
p.  235.)  Mr.  Guthrie  also  acknowledges,  that  it 
may  be  highly  useful  in  the  ectropium  from  the 
contraction  of  a cicatrix.  (On  the  Operative 
Surgery  of  the  Eye,  p.  71.)  The  contracted  scar 
must  be  divided,  in  addition  to  the  other  proceed- 
ings. 

In  the  form  of  ectropium,  arising  from  a hard- 
ened and  contracted  state  of  the  integuments  of 
the  eye,,  but  without  any  cicatrix,  the  indications 
seem  to  Mr.  Guthrie  to  be;  1st,  To  relieve  the 
contraction  of  the  skin  externally  ; 2dly,  To  restore 
and  retain  the  eyelid  in  its  proper  situation,  until 
the  unnatural  curvature  of  the  cartilage  has  been 
overcome,  and  the  chronic  inflammation  removed. 
For  fulfilling  the  first  indication,  he  recommends 
washing  the  external  parts  with  warm  water,  so  as 
to  leave  the  skin  as  clean  as  possible.  It  is  then 
to  be  carefully  dried,  and  repeatedly  anointed  with 
the  ung.  zinci,  for  three  or  four  days.  Being  thus 
protected  from  the  irritation,  it  becomes  softer, 
and  in  a favourable  state  to  yield  to  mild  exten- 
sion. For  accomplishing  the  second  indication, 
Mr.  Guthrie  applies  the  sulphuric  acid  ; the  eyelid 
having  been  cleansed  so  as  to  prevent  its  slipping, 
the  conjunctiva  is  to  be  gently  wiped  dry,  and 
everted  as  much  as  possible,  so  that  the  part  where 
it  begins  to  be  reflected  over  the  eyeball  may  be 
seen.  An  assistant  is  to  raise  the  upper  eyelid 
a little,  and  the  patient  to  look  upwards.  The 
blunt  end  of  a common  silver  probe  is  then  to  be 
dipped  in  the  sulphuric  acid,  and  rubbed  over  the 
conjunctiva,  so  that  every  part  of  it  may  be 
touched  with  the  acid.  The  round  point  of  the 
probe  is  to  be  carried  as  far  as  where  the  mem- 
brane begins  to  be  reflected  over  the  eyeball,  but 
no  further.  The  punctum  lachrymale,  caruncle, 
and  semilunar  fold,  are  to  be  avoided ; but,  the 
external  angle,  as  well  as  every  other  part,  except 
what  is  reflected  over  the  eye,  is  to  be  carefully 
rubbed.  The  acid  will  turn  the  touched  portion 
of  the  conjunctiva  white;  and  in  order  to  prevent 
the  acid  from  affecting  the  eyeball,  a stream  of 
water  is  now  to  be  directed  over  the  eyelid  with 
an  elastic  gum  syringe.  If  the  conjunctiva  should 
not  be  turned  sufficiently  white,  the  application 
may  be  repeated.  The  use  of  the  acid  is  to  be 
repeated  every  fourth  day  ; “ and,  when  applied  in 
the  manner  directed,  it  does  not  cause  a slough, 
but  a general  contraction  of  the  part,  which  is, 
however,  only  perceptible  after  two  or  three  ap- 
plications, by  its  effect  in  inverting  the  lid,  which 
gradually  begins  to  take  place.  After  six  or  eight 
applications,  the  cure  will  be  more  than  half 
accomplished,  and,  in  most  cases  of  this  species  of 
eversion,  the  thickening  of  the  conjunctiva  will 
have  subsided.”  The  ung.  zinci  is  to  be  constantly 
applied  to  the  skin,  and  the  ung.  hydrarg.  nitr.  in 
the  proportion  of  one  part  to  four  or  six  of  the 
ung.  cetacei,  to  the  edge  of  the  eyelid,  After  the 
eyelid  has  returned  two-thirds  of  the  way  towards 
its  natural  position,  the  intervals  between  the  ap- 
plications of  the  acid  must  be  longer,  lest  the  con- 
traction within  the  eyelid  be  carried  too  far,  and 
an  inversion  of  it  produced.  After  the  eversion 
has  been  cured,  the  lippitudo  may  yet  partly 
remain,  and  demand  the  use  of  the  ung.  hyrdrarg. 
nitr.  or  other  gentle  stimulants. 
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See  Scarpa,  Osservazioni  sulle  Malattie  degli  Occhi ; 
ed.  5.  cap.  vi.  Richter's  Anfangsgr.  der  Wundarzney- 
kunst,  b.  ii.  p.473.,  &c.  Pettier,  Recueil  d’Obs.  sur  les 
Maladies  des  Yeux.  Sir  W.  Adams,  Pract.  Observ.  on 
Ectropium,  or  Eversion  of  the  Eyelids,  with  a Descrip- 
tion of  a new  Operation  for  the  Cure  of  that  Disease  ; on 
the  Modes  of  forming  an  artificial  Pupil  ; and  on  Cata- 
ract, 8vo.  Lond.  1812.  M.  Bordenave,  Memoire  dans 
lequel  on  propose  un  nouveau  ProcMe  pour  traiter  le 
Renversement  des  Paupieres,  in  MOn,  de  l’Acad.  Royale 
de  Chirurgie,  t.  xiii.  p.  156.  et  seq.  edit.  12mo.  It  was  in 
this  memoir,  that  the  proposal  of  removing  a portion  of 
the  inside  of  the  eyelid  for  the  cure  of  ectropium  was 
first  made.  P.  J Roux,  Parallele  de  la  Chirurgie  An- 
glaise  avec  la  Chirurgie  Frangaise,  p.  289—292.  Paris, 
1815.  G.  J.  Beer,  Lehre  von  den  Augenkrankheiten, 
b.  ii.  p.133.  &c.  8vo.  Wien,  1817.  Benj.  Travers , Sy- 
nopsis of  the  Dis.  of  the  Eye,  p.  234.  356.  &c.  8vo.  Lond. 
1820.  Demours,  Traite  des  Mai.  des  Yeux,  p.  98.  G. 

J.  Guthrie,  Lectures  on  the  Operative  Surgery  of  the 
Eye,  8vo.  Lond.  1823.  Wm.  Lawrence,  On  Diseases  of 
the  Eye,  p.  349,  8vo.  Lond.  1833.  Wm.  Mackenzie,  On 
Dis.  of  the  Eye,  p.  207.  ed.  2.  8vo.  Lond.  1833.  R.  Mid- 
dleware on  Dis.  of  the  Eye,  vol.  i.  p.  120.  ; vol.  ii.  p.  782. 
Svo,  Lond.  1835. 

ECZEMA,  or  Ecze'sma,  (from  IvXfcc,  to  boil 
out,)  is  characterised  by  an  eruption  of  small  ve- 
sicles on  various  parts  of  the  skin,  usually  close, 
or  crowded  together,  with  little  or  no  inflammation 
round  their  bases,  and  unattended  by  fever.  It  is 
not  contagious.  ( Bateman’s  Synopsis,  p.  250.  ed.  3.) 
There  are  several  varieties  of  this  disease,  the  most 
remarkable  of  which  is  the  eczema  rubrum  from 
the  irritation  of  mercury.  This  form  is  attended 
with  quickened  pulse  and  a white  tongue ; but 
the  stomach  and  sensorium  are  not  materially  dis- 
turbed. (See  Mercury.) 

EFFUSION,  in  surgery,  means  the  passage  of 
any  fluid  out  of  the  vessel,  or  viscus,  naturally 
containing  it,  and  its  lodgment  in  another  cavity, 
the  cellular  tissue,  or  the  substance  of  parts.  Thus, 
when  the  chest  is  wounded,  blood  is  sometimes 
effused  from  the  vessels  into  the  cavity  of  the 
pleura ; in  false  aneurism,  the  blood  passes  out 
of  the  artery  into  the  cellular  tissue  ; in  retention 
of  urine,  this  fluid  after  a time,  flows  from  the  blad- 
der and  urethra  into  the  cellular  tissue  of  the  peri- 
neum and  scrotum;  and,  when  great  violence  has 
been  applied  to  the  skull,  blood  is  often  effused 
upon,  or  in  the  substance  of,  the  brain.  Effusion 
also  sometimes  signifies  the  separation  of  fibrine, 
or  a serous  fluid  from  the  vessels  by  the  process  of 
secretion,  or  some  action  of  the  vessels  analogous 
to  it.  (See  Extravasation.) 

ELECTRICITY.  Among  the  aids  of  surgery, 
electricity  once  held  a conspicuous  and  important 
situation.  It  has,  however,  met  with  a fate,  not 
unusual  with  remedies  too  much  cried  up  and  too 
indiscriminately  employed ; that  of  having  fallen 
into  an  undeserved  degree  of  neglect.  Whatever 
its  effects  may  be  on  the  system,  it  certainly  pos- 
sesses this  advantage  over  other  topical  remedies, 
that  it  may  be  made  to  act  on  parts  very  remote 
from  the  surface.  Electricity,  as  a topical  remedy, 
for  surgical  diseases  is  chiefly  tried  in  amaurosis, 
deafness,  some  chronic  tumours,  and  abscesses, 
weakness  from  sprains,  or  contusions,  paralysis, 
&c.  In  suspended  animation,  electricity  is  some- 
times an  important  auxiliary  for  the  restoration  of 
the  vital  functions.  (See  J.  Curry’s  Obs.  on  Ap- 
parent Death,  fyc.  ed.  2.  1815.) 

ELEVATOR.  An  instrument  for  raising  de- 
pressed portions  of  the  skull.  Besides  the  common 
elevator,  now  generally  preferred  by  all  the  best 
operators,  several  others  have  been  invented ; as, 
for  instance,  the  tripod  elevator,  and  another, 


EMP 

which  was  first  devised  by  J.  L.  Petit,  and  after- 
wards improved  by  M.  Louis. 

EMBROCATION.  (See  Linimentum.) 

EMBIIYOTOMIA.  (from  sptGpuov,  the  foetus, 
and  Tsptvw,  to  cut.)  The  operation  of  cutting  into 
the  womb,  in  order  to  extract  the  foetus.  (See 
Caesarean  Operation.) 

EMPHYSEMA.  (spc<pvcrv/ua,  from  <f>vcra,M,  to 
inflate.)  A swelling  produced  by  the  presence  of 
atmospheric  air,  or . of  any  other  gaseous  fluid, 
which  has  insinuated  itself  into,  or  been  formed 
in,  the  cellular  tissue.  Emphysematous  swellings 
are  divided  into  two  classes ; one,  the  traumatic, 
in  which  they  originate  from  a wound  of  some  part 
of  the  organs  of  respiration  ; and  another,  the  idio- 
pathic or  spontaneous  where  they  proceed  either 
from  chemical  decomposition,  or  from  secretion  or 
internal  pathological  causes,  the  nature  of  which 
is  obscure.  In  the  latter  class  have  been  arranged 
emphysema  of  the  lungs,  a subject,  on  which  the 
researches  of  Laennec  threw  important  light ; and 
certain  cases,  where,  in  consequence  of  inflam- 
mation, gas  is  found  under  the  mucous  membrane 
of  the  digestive  canal.  (See  L.  J.  Begin  in  Diet, 
de  Med.  et  de  Chir.  Pratiques,  t.  vii.  art.  Emphy - 
seme.) 

With  regard  to  traumatic  emphysema,  or  that 
originating  from  a breach  in  the  air-passages,  some- 
times it  arises  from  a manifest,  or  concealed  wound 
of  the  lungs,  bronchi,  trachea,  or  larynx  ; some- 
times it  follows  a rupture  of  the  air  cells,  or  pas- 
sages, by  the  air  itself.  One  common  cause  is  a 
fractured  rib,  by  which  the  air  vesicles  of  the  lungs 
are  wounded,  so  that  the  air  escapes  from  them 
into  the  cavity  of  the  thorax.  But,  as  the  rib,  at 
the  moment  of  its  being  fractured,  is  pushed 
inwards,  and  wounds  the  pleura,  which  lines  the 
ribs  and  intercostal  muscles,  part  of  the  air  most 
commonly  passes  through  the  pleura,  into  the 
cellular  tissue,  on  the  outside  of  the  chest,  and 
thence  is  diffused  through  the  same  over  the  whole 
body,  so  as  to  inflate  it  sometimes  in  an  extra- 
ordinary degree. 

Emphysema  is  frequent  after  a fractured  rib, 
because  there  is  a wide  laceration  of  the  lungs, 
and  no  exit  for  the  air  ; it  is  less  frequent  in  large 
wounds  with  a knife,  or  broad  sword,  because  the 
air  has  an  open  and  unimpeded  issue ; it  is  again 
more  frequent  in  deep  stabs  with  bayonets,  or 
small  swords  ; and  it  often  follows  gunshot  wounds 
of  the  chest,  particularly  those  in  which  the  ribs 
are  splintered.  (See  J.  Bell  on  Wounds  of  the 
Breast,  p.  265.) 

If  the  lungs  be  deeply  or  extensively  wounded 
by  a portion  of  broken  rib,  or  sternum,  as  there 
is  in  such  a case  no  passage  for  the  air  outwards 
through  any  external  wound  in  the  chest,  em- 
physema is  very  likely  to  arise,  and  to  proceed  to 
a dangerous  degree. 

Emphysema  has  also  been  known  to  arise  from 
a rupture  of  the  larynx  and  trachea,  produced  by 
a blow,  or  kick,  as  is  exemplified  in  the  case 
reported  by  Dr.  L.  0‘Brien.  (See  Edin.  Med. 
and  Surg.  Journ . No.  lxxii.) 

The  emphysematous  swelling,  wheresoever 
situated,  is  easily  distinguished  from  oedema,  or 
anasarca,  by  the  crepitation  which  occurs  on 
handling  it,  or  a noise,  like  that  which  takes  place 
on  compressing  a dry  bladder  half  filled  with  air. 
The  tumour  is  colourless  and  free  from  pain.  It 
does  not  of  itself  descend  into  depending  parts, 
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though  by  pressure  it  may  be  made  to  change  its 
situation.  It  is  elastic,  that  is  to  say,  it  may  be 
pressed  down,  but  it  rises  up  again  as  soon  as  the 
pressure  is  discontinued.  The  swelling  never 
retains  the  impression  of  the  end  of  the  finger, 
or,  in  the  language  of  surgery,  never  pits.  The 
part  is  not  heavy.  The  tumour  first  makes  its 
appearance  in  one  particular  place ; but  soon 
extends,  and  causes  an  extraordinary  distension  of 
the  skin.  ( Richter’s  Anfangsgr.  der  Wundarzn. 
b.  i.  p.  451.) 

In  bad  cases,  the  patient  complains  of  a con- 
siderable tightness  of  the  chest,  with  pain,  chiefly 
in  the  situation  of  the  injury,  and  great  difficulty 
of  breathing.  This  obstruction  of  respiration  gra- 
dually increases,  and  becomes  more  and  more 
insupportable.  The  patient  soon  finds  himself 
unable  to  lie  down  in  bed,  and  cannot  breathe, 
unless  when  his  body  is  in  the  upright  posture,  or 
he  is  sitting  a little  inclined  forward.  In  vain,  he 
endeavours  to  articulate  a few  words;  at  each 
inspiration,  a fresh  column  of  air  escapes  from 
the  breach  in  the  lung,  and  renders  his  condition 
worse.  Together  with  these  symptoms,  there  is 
sometimes  bloody  expectoration,  announcing  a 
deep  penetration  of  the  lungs.  (See  Case  by  Du- 
puytren,  in  Clin.  Chir.  t.  i.  p.  117.)  The  coun- 
tenance becomes  red  and  swollen.  The  pulse,  at 
first  weak  and  contracted,  becomes  afterwards 
irregular.  The  extremities  grow  cold  ; and,  if  the 
patient  continue  unrelieved,  he  soon  dies  suffo- 
cated. 

The  diagnosis  is  not  always  free  from  obscurity, 
especially  when  emphysema  is  deeply  seated, 
without  any  external  tumour.  An  accumulation 
of  air  in  one  of  the  cavities  of  the  pleura,  how- 
ever, is  attended  with  an  elevation  and  expansion 
of  the  ribs  on  the  injured  side;  a clear  sound  on 
percussion  ; and  excessive  difficulty  of  breathing. 
In  one  example,  where  the  fifth  and  sixth  ribs 
were  broken,  there  was,  in  addition  to  other  symp- 
toms already  enumerated,  an  internal  hissing  sound 
at  each  expiration.  (Begin,  Diet,  de  Med.  et  de 
Chir.  Pratiques,  t.  vii.  p.  117.)  Tor  other  symp- 
toms and  signs  of  the  presence  of  air  in  the  cavities 
of  the  pleura,  see  Pneumo-thorax. 

The  wound  of  the  pleura  and  intercostal  mus- 
cles may  sometimes  be  too  small  to  suffer  the  air 
to  get  readily  into  the  cellular  tissue,  and  inflate 
it ; but  may  confine  a part  of  it  in  the  cavity  of  the 
thorax,  so  as  to  compress  the  lungs,  prevent  their 
expansion,  and  cause  the  same  symptoms  of  tight- 
ness of  the  chest,  quick  breathing,  and  sense  of 
suffocation,  which  the  serous  fluid  does  in  hydrops 
pectoris  or  matter  in  empyema.  ( Hewson , in  Med. 
Obs.  and  Jnq.  vol.iii.) 

To  understand,  why  the  air  passes  at  all  out  of 
the  wound  of  the  lungs,  we  must  advert  to  the 
manner,  in  which  inspiration  and  expiration  are 
naturally  carried  on.  In  the  perfect  state,  the 
surface  of  the  lungs  always  lies  in  close  contact 
with  the  membrane  lining  the  chest,  both  in  in- 
spiration and  expiration.  The  lungs  themselves 
are  chiefly  passive  organs,  and  incapable,  by 
any  action  of  their  own,  of  expanding  and  con- 
tracting, so  as  to  maintain  their  external  surface 
always  in  contact  with  the  inside  of  the  thorax, 
which  is  continually  undergoing  an  alternate  change 
of  dimensions.  Every  muscle,  that  has  any  share 
in  enlarging  and  diminishing  the  capacity  of  the 
chest,  must  contribute  to  the  effect  of  adapting 
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the  volume  of  the  lungs  to  the  cavity  in  which 
they  are  contained,  so  long  as  there  is  no  com- 
munication between  the  cavity  of  the  pleura,  and 
the  external  air.  In  inspiration,  the  thorax  is  en- 
larged in  every  direction  ; the  lungs  are  expanded 
in  the  same  way ; and  the  air,  entering  through  the 
windpipe  into  the  air-cells  of  these  organs  prevents 
the  occurrence  of  a vacuum. 

But,  when  a free  communication  exists  between 
the  atmosphere  and  inside  of  the  chest,  in  con- 
sequence of  a wound,  no  sooner  is  this  cavity 
expanded,  than  the  air  naturally  enters  it  at  the 
same  time,  and  for  the  same  reasons,  that  the  air 
enters  the  lungs  through  the  trachea,  and  the  lung 
itself  remains  proportionally  collapsed.  When 
the  thorax  is  next  contracted,  in  expiration,  the 
air  is  compressed  out  of  the  lung,  and  also  out  of 
the  sac  of  the  pleura,  through  the  external  wound, 
if  there  be  a direct  one ; in  which  circumstance., 
the  emphysematous  swelling  is  never  extensive. 

But,  in  the  case  of  a fractured  rib,  attended 
with  a breach  in  the  pleura  costalis,  pleura  pul- 
monalis,  and  air-cells  of  the  lungs,  there  is  no 
direct  communication  between  the  cavity  of  the 
chest  and  the  external  air ; in  other  words,  there  is 
no  outward  wound  in  the  parietes  of  the  thorax. 
There  is,  however,  a preternatural  opening  formed 
between  the  air-cells  of  the  lungs  and  the  cavity 
of  the  chest,  and  also  another  one  between  the 
latter  space,  and  the  general  cellular  tissue  of  the 
body,  through  the  breach  in  the  pleura  costalis. 
The  consequence  is,  that  when  the  chest  is  ex- 
panded in  inspiration,  air  rushes  from  the  wound 
in  the  surface  of  the  lungs,  and  insinuates  itself 
between  them  and  the  pleura  costalis.  The  lungs 
collapse  in  proportion,  and  the  place  which  they 
naturally  occupied,  when  distended,  is  now  occu- 
pied by  the  air.  When,  in  expiration,  the  dimen- 
sions of  the  chest  are  every  where  diminished,  the 
air,  now  lodged  in  the  sac  of  the  pleura,  cannot 
get  back  into  the  aperture  in  the  collapsed  lung, 
because  this  is  already  full  of  air,  and  is  equally 
compressed  on  every  side,  by  that  which  is  con- 
fined in  the  thorax.  Were  there  no  breach  in  the 
pleura  costalis,  this  air  could  not  now  become 
diffused;  the  muscles  of  inspiration  would  next 
enlarge  the  chest,  remove  the  pressure  from  the 
surface  of  the  wounded  lung,  more  air  would  be 
sucked  out  of  it,  as  it  were,  into  the  space  between 
the  pleura  costalis  and  pleura  pulmonalis,  and 
this  process  would  go  on,  till  the  lungs  of  the 
wounded  side  were  completely  collapsed.  But, 
in  the  case  of  a fractured  rib,  or  narrow  stab,  in 
which  there  is  also  a breach  in  the  pleura  costalis, 
without  any  free  vent  outward,  for  the  air,  which 
gets  out  of  the  lung  into  the  cavity  of  the  pleura, 
as  soon  as  the  expiratory  powers  lessen  the  capacity 
of  the  chest,  this  air,  not  being  able  to  pass  back 
through  the  breach  in  the  collapsed  lung,  is  forced 
through  the  laceration,  or  wound,  in  the  pleui’a 
costalis,  into  the  cellular  tissue. 

It  is  through  the  communicating  cells  of  this 
structure,  that  the  air  becomes  most  extensively 
diffused  over  the  whole  body,  in  proportion  as  the 
expiratory  muscles  continue  in  their  turn  to  lessen 
the  capacity  of  the  chest,  and  pump  the  air,  as  it 
were,  through  the  breach  in  the  pleura  costalis, 
immediately  after  it  has  been  drawn  out  of  the 
wound  of  the  lung  in  inspiration.  (See  John  Bell 
on  Wounds  of  the  Breast,  and  Halliday  on  Emphy- 
sema, 1807.) 
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When  organised  adhesions  exist  between  the 
pleura  costalis  and  pleura  pulmonalis,  so  as  to 
establish  a continuity  of  textures  between  the  sur- 
face of  the  lungs,  and  the  parietes  of  the  chest, 
the  comprehension  of  the  mechanism  of  emphy- 
sema is,  as  Dupuytren  remarks,  assuredly  per- 
fectly simple.  The  air  then  passes  directly  from 
the  interior  of  the  lungs  into  new-organised  cel- 
lular texture,  and  thus  gets  through  the  parietes 
of  the  injured  side  into  the  subcutaneous  cellular 
tissue.  When  there  are  no  adhesions,  a part  of 
the  air  escapes,  during  inspiration,  from  the  open- 
ing in  the  surface  of  the  lung,  and  then  becomes 
diffused  in  the  surrrounding  textures  and  the  cavity 
of  the  pleura.  Thence,  it  is  forced  in  all  directions, 
as  Dupuytren  conceives,  both  by  the  alternate 
movements  of  expansion  and  contraction  of  the 
chest  in  respiration,  and  by  the  effect  of  its  own 
elasticity ; and  it  is  made  to  enter  progressively 
the  cellular  tissue  of  all  the  internal  and  external 
organs.  Thus,  if  the  quantity  of  air,  drawn  out 
of  the  lung,  is  considerable,  it  passes  not  only  into 
the  parietes  of  the  chest  and  belly,  the  upper  and 
lower  extremities,  the  interior  of  the  scrotum,  the 
neck  and  head,  but  also  into  the  cavity  of  the 
pleura,  the  two  mediastina,  the  pericardium  itself, 
and  even  into  the  interlobular  cellular  tissue  of 
the  lungs  themselves.  (See  Dupuytren,  in  Clin. 
Chir.  t.  i.  p.  1 13.  1 19.)  In  some  cases,  emphy- 
sema is  the  principal  disorder  5 in  others,  it  is  only 
one  of  secondary  importance,  and  sometimes  not 
readily  ascertained.  An  example,  illustrating  this 
fact,  is  given  by  Dupuytren,  where  the  upper 
fragment  of  a broken  sternum  had  penetrated  the 
pericardium,  and  torn  the  right  ventricle  of  the 
heart;  and  where  a considerable  quantity  of  bloody 
serum  and  of  black  blood  itself  was  effused  in  the 
right  cavity  of  the  pleura ; the  fourth,  fifth,  and 
sixth  ribs  broken ; and  their  cartilages  separated 
from  the  sternum.  (i&.  p.  120.)  A case,  pub- 
lished by  M.  Littre,  well  illustrates  the  enormous 
distention  of  the  cellular  tissue,  occasionally  pro- 
duced : on  the  chest,  the  swelling  was  eleven 
inches  thick ; on  the  belly,  nine ; on  the  neck, 
six ; and  four  on  other  parts.  (See  Mem.  de 
V Acad,  des  Sciences,  1713.) 

To  prove  that  the  confinement  of  air  in  the 
chest  is  the  cause  of  the  dangerous  symptoms 
attending  emphysema,  Hewson  adverts  to  the 
histories  of  some  remarkable  cases,  published  by 
Littre,  Mery,  W.  Hunter,  and  Cheston.  (See 
Mem.  de  V Acad.  Roy  ale  des  Sciences,  for  1713; 
Med.  Obs.  and  Inquiries,  vol.ii. ; and  Pathological 
Inquiries.)  The  same  eminent  man  made  several 
experiments  on  animals,  tending  to  prove  that  air 
in  their  chests  produced  great  difficulty  in  breath- 
ng,  such  as  occurs  in  emphysema  ; and,  in  one 
case,  which  he  examined  after  death,  air  was 
actually  discharged  on  puncturing  the  thorax. 

While  none  of  the  symptoms  denote  the  ex- 
tension of  emphysema  to  internal  organs ; and  the 
quantity  of  air  does  not  exceed  a few  cubic  inches, 
the  patient  is  not  in  danger,  so  far  as  this  disorder 
is  concerned.  But  the  case  is  very  different, 
wffien  the  air  has  passed  not  only  into  all  the  sub- 
cutaneous cellular  tissue,  but  also  into  that  of  the 
internal  organs  of  the  chest,  and  even  those  of  the 
abdomen ; and  when,  besides  such  distention  of 
the  cellular  tissue  generally,  there  is  likewise  an 
accumuldtion  of  air  in  the  great  serous  cavities. 
(See  Dupuytren,  Clin.  Chir,  t.  i.  p.  112.) 


The  passage  of  air  into  the  subcutaneous,  or 
intermuscular  cellular  tissue,  occurs,  not  only  as 
a complication  of  fractures,  or  penetrating  wounds 
of  the  chest,  but  in  any  region  adjacent  to  the 
air  passages,  or  cavities.  M.  Carrfi  has  published 
an  instance  of  air  ascending  the  nasal  duct,  and 
rupturing  one  of  the  lachrymal  canals,  when  the 
patient  blew  his  nose.  (See  Mem.  de  Med.  Milit .) 
One  case  of  emphysema  of  the  eyelids  from  a 
presumed  fracture  of  the  horizontal  plate  of  the 
ethmoid  bone,  or  os  unguis,  and  another  from  a 
supposed  laceration  of  the  pituitary  membrane, 
used  to  be  related  by  Dupuytren  in  his  lectures. 
He  also  gives  the  particulars  of  an  emphysema 
of  the  temporal  region  from  a fracture  of  the 
frontal  sinus.  In  all  these  examples  of  emphy- 
sema from  injury  of  the  upper  parts  of  the  re- 
spiratory apparatus,  the  surgeon  will  notice,  in 
addition  to  the  crepitation,  &c.,  a sudden  increase 
of  the  swelling  whenever  the  patient  coughs,  or 
blows  his  nose.  (Vol.  cit.  p.  123 — -130.)  Here 
the  treatment  consists  in  bleeding,  cold  astringent 
lotions,  and  the  avoidance  of  every  thing  calculated 
to  make  the  air  escape  through  the  breach  into  the 
cellular  issue.  - 

The  object  of  Mr.  Ilewson’s  paper  is  to  recom- 
mend making  an  opening  in  the  chest,  for  the 
purpose  of  giving  vent  to  the  air  confined  in  that 
cavity,  just  as  is  done  for  the  discharge  of  pus,  in 
empyema,  or  of  a serous  fluid,  in  hydrops  pectoris. 

In  wounds  of  the  lungs,  says  this  author,  whe- 
ther occasioned  by  fractured  ribs,  or  other  causes, 
when  symptoms  of  tightness  and  suffocation  come 
on,  so  far  should  we  be  from  dreading  the  emphy- 
sematous swelling  of  the  cellular  tissue,  that  we 
should  rather  consider  it  as  a favourable  symptom, 
showing  that  the  air  is  not  likely  to  be  confined  in 
the  thorax ; and  so  far  should  we  be  from  com- 
pressing the  wound  to  prevent  the  inflation,  or 
emphysema,  that  we  should  rather  dilate  it  (if  not 
large  enough  already)  or  perform  paracentesis 
thoracis.  We  may  judge  of  the  necessity  of  this 
operation  from  the  violence  of  the  symptoms,  such 
as  the  oppressed  breathing,  &c.  For  when  these 
are  not  considerable,  and  the  air  passes  out  of  the 
chest  with  sufficient  freedom,  the  operation  is  then 
unnecessary. 

If  the  disease  is  on  the  right  side,  the  best  place 
for  performing  the  operation,  says  Mr.  Hewson, 
will  be  on  the  fore  part  of  the  chest,  between  the 
fifth  and  sixth  ribs  ; for,  there  the  integuments  are 
thin,  and,  in  the  case  of  air,  no  depending  drain  is 
required.  But,  if  the  disease  is  on  the  left  side,  it 
will  be  more  advisable  to  make  the  opening  be- 
tween the  seventh  and  eighth,  or  eighth  and  ninth 
ribs,  in  order  that  we  may  be  sure  of  avoiding  the 
pericardium.  As  large  penetrating  wounds  are 
inconvenient  on  account  of  the  air  entering  by  the 
aperture  in  such  a quantity  as  to  prevent  the  ex- 
pansion of  the  lungs,  a small  wound  will  be  eligible, 
especially  as  air  does  not  require  a large  one 
for  its  escape.  Mr.  Hewson  recommends  dissect- 
ing cautiously  with  a knife,  in  preference  to  the 
coarse  and  hazardous  method  of  thrusting  in  a 
trocar. 

There  is  one  error  in  Hewson’s  paper,  for  which 
he  has  been  justly  criticised  by  John  Bell;  viz. 
the  idea,  that  it  is  possible  and  proper  to  make  the 
collapsed  lung  expand  by  making  an  opening  in 
the  chest.  Bromfield  and  B.  Bell  imbibed  the 
same  erroneous  opinion,  and  proposed  plans  for 
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exhausting  the  air  and  expanding  the  lung.  It 
is  certain  that  it  is  impracticable  to  make  the  col- 
lapsed viscus  expand,  until  the  breach  of  it  is 
closed,  and  this  closure  is  greatly  promoted  by  the 
quiet  state,  in  which  the  collapsed  lung  remains  ; 
a state,  also,  the  most  favourable  for  the  stoppage 
of  any  bleeding  from  the  pulmonary  vessels. 

The  true  object  then  of  making  an  opening  in 
the  thorax,  when  the  symptoms  of  suffocation  are 
violent,  is  not  to  obtain  an  expansion  of  the  lung 
on  the  affected  side,  nor  to  take  the  pressure  of  the 
air  from  it  ; but,  to  remove  the  pressure  caused 
on  the  opposite  lung  by  the  distention  of  the  me- 
diastinum, and,  at  the  same  time,  to  diminish  the 
pressure  of  the  air  on  the  diaphragm.  The  lung 
on  the  affected  side  must  continue  collapsed,  and 
it  is  most  advantageous  that  it  should  do  so.  The 
opposite  lung  is  that,  which  for  a time  must  of 
itself  carry  on  respiration,  and  it  is  known  to  be 
fully  adequate  to  the  function,  provided  the  quan- 
tity of  air,  on  the  other  side  of  the  chest.,  does  not 
produce  too  much  pressure  on  the  mediastinum, 
and  diaphragm. 

Mr.  John  Bell  concludes  his  remarks  on  this 
subject,  with  advising  the  following  practice  : — ■ 

1st.  When  the  crackling  tumour  begins  to  form 
over  a fractured  rib,  small  punctures  should  be 
made  with  the  point  of  a lancet,  as  in  bleeding ; 
and  if  the  point  be  struck  deep  enough,  the  air 
will  rush  out  audibly.  But,  as  (supposing  the 
lung  is  not  adherent  to  the  inside  of  the  chest)  this 
air  was  in  the  thorax,  before  it  came  into  the  cel- 
lular tissue,  it  is  plain,  that  the  thorax  is  still  full, 
and  that  the  lung  of  that  side  is  already  collapsed 
and  useless,  and  must  continue  so.  The  purpose, 
therefore,  of  making  these  scarifications,  and,  espe- 
cially, of  making  them  so  near  -the  fractured  part, 
is  not  to  relieve  the  lungs,  but  merely  to  prevent 
the  air  spreading  more  widely  beneath  the  skin. 

2dly.  If  the  air  should  have  spread  to  very  remote 
parts  of  the  body,  as  to  the  scrotum,  and  down 
the  thighs,  it  will  be  easier  to  make  small  punc- 
tures in  those  parts,  to  let  out  the  air  directly, 
than  to  press  it  along  the  whole  body,  till  it  is 
brought  up  to  the  punctures  made  on  the  chest, 
over  the  wounded  part. 

3dly.  If,  notwithstanding  free  punctures,  - and 
pressing  out  the  air  in  this  way,  it  is  found  by  the 
oppression,  that  either  air,  or  blood,  is  accumu- 
lating within  the  cavity  of  the  thorax,  so  as  to 
oppress,  not  the  wounded  lung  only,  which  was 
of  course  collapsed  and  useless  from  the  first,  but 
the  diaphragm,  and  through  the  diaphragm  to 
affect  also  the  sound  lung;  then  a freer  incision 
must  be  made,  through  the  skin  and  muscles,  and  a 
small  puncture  should  be  cautiously  made  through 
the  pleura,  in  order  to  let  out  the  air,  or  blood, 
confined  in  the  thorax.  ( John  Bell,  Op.  cit. 
p.  278.) 

I believe,  with  Dupuytren,  that  making  cuts, 
or  punctures  in  the  skin,  will  be  of  little  service 
where  emphysema  is  attended  with  urgent  sym- 
ptoms depending  upon  the  accumulation  and 
confinement  of  air  in  internal  cavities  and  organs, 
though  the  practice  may  answer  the  purpose  of 
preventing  the  further  diffusion  of  air  in  the  sub- 
cutaneous cellular  tissue  by  affording  an  outlet  for 
it.  Hence,  if  the  case  be  not  too  far  advanced,  or 
joined  with  complications  beyond  the  reach  of 
surgery,  Dupuytren  was  not  adverse  to  the  plan. 
(See  Clin.  Chir,  t.  i.  p.  117.) 
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Sometimes  the  necessity  for  puncturing  the 
pleura  is  rendered  obvious  by  the  oppressed  state 
of  the  breathing,  and  other  urgent  symptoms  of 
pneumo-thorax ; but,  from  the  extreme  distension 
of  the  integuments  it  is  difficult  to  ascertain  on 
which  side  the  operation  should  be  performed.  In 
one  instance  upon  record,  an  incision  was  made 
between  the  sixth  and  seventh  ribs  on  the  left 
side  ; every  symptom  became  immediately  worse, 
and  death  followed  in  a quarter  of  an  hour.  The 
post  mortem,  examination  shewed,  that  the  oper- 
ation had  been  performed  on  the  wrong  side. 
(See  Halliday  on  Emphyse7na.')  In  traumatic 
cases,  or  those  from  fractured  rib,  I think  that 
such  difficulty  is  not  likely  to  happen  ; the  wound, 
or  fracture  being  a guide. 

In  all  these  cases,  copious  and  frequently  re- 
peated venesection  is  generally  proper. 

After  a few  days,  the  wound  in  the  collapsed 
lung,  is  closed  by  the  adhesive  inflammation,  so 
that  air  no  longer  passes  out  of  it  into  the  cavity 
of  the  chest,  and  the  outer  wound  may  therefore 
be  healed.  What  air  is  already  there  is  ultimately 
absorbed,  and  the  lung,  expanding  in  proportion, 
resumes  its  original  functions. 

The  application  of  a bandage  round  the  chest  is 
sometimes  practised  for  the  relief  of  emphysema  ; 
and  its  utility,  when  the  ribs  are  broken,  has  been 
highly  spoken  of  by  Mr.  Abernethy.  “ Pressure 
by  bandage  (says  he)  not  only  hinders  the  air 
from  diffusing  itself  through  the  cellular  substance, 
but  serves  to  prevent  it  from  escaping  out  of  the 
wounded  lung  ; and,  of  course,  facilitates  the  heal- 
ing of  the  wound,  which  would  be  prevented  by 
the  constant  transmission  of  air.  Its  early  appli- 
cation, therefore,  will  often  prevent  a very  trou- 
blesome symptom,  whilst,  at  the  same  time,  by 
keeping  the  fractured  bones  from  motion,  it  greatly 
lessens  the  sufferings  of  the  patient.5’  ( Abernethy’ s 
Surgical  Works,  vol.  ii.  p.  179.)  When  emphy- 
sema is  complicated  with  a fractured  rib,  the 
latter  injury  is  unquestionably  a reason  in  favour 
of  a bandage.  But,  whether  the  pressure  of  the 
roller  will  be  useful,  or  hurtful,  with  respect  to 
the  emphysema  itself,  or  the  state  of  the  lungs 
and  respiration,  may  be  questionable.  As  for  its 
tendency  to  resist  the  diffusion  of  air  in  the  cellular 
tissue,  this  circumstance  does  not  appear  to  me 
important;  because  the  air,  thus  diffused,  much  as 
it  disfigures  the  patient,  is  nearly  harmless,  at  least 
so  long  as  the  great  serous  cavities,  and  the  inter- 
lobular texture  of  the  lungs  remain  uninflated ; a 
danger,  also,  which  no  bandaging  has  any  tend- 
ency to  prevent.  Neither  will  a bandage  have 
so  much  effect  in  hindering  the  diffusion  of  air, 
as  scarifications,  with  this  important  additional 
consideration,  that  punctures,  or  small  incisions, 
made  over  the  broken  rib,  prevent  the  spreading 
of  the  air,  by  letting  it  escape,  while  a bandage 
can  only  do  so  by  more  or  less  resisting  its  escape 
from  the  cavity  of  the  pleura ; which  mode  of 
operation  in  some  cases  would  dangerously  inter- 
fere with  the  continuation  of  respiration  by  the  lung 
of  the  opposite  side.  At  the  same  time,  I believe, 
that  when  the  air  extravasated  within  the  injured 
side  of  the  chest  is  not  in  such  quantity  as  to 
oppress  the  sound  lung,  and  a rib  is  broken,  a 
bandage  will  generally  afford  great  relief.  Indeed, 
it  is  but  justice  to  Mr.  Abernethy  to  state,  that  he 
does  not  recommend  the  employment  of  a bandage 
in  all  cases  of  emphysema.  “ Patients  (says  he) 
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will  not  always  be  able  to  wear  a bandage,  when 
one  lung  is  collapsed,  particularly  if  any  previous 
disease  has  existed  in  the  other,  as  it  equally  con- 
fines the  motions  of  the  ribs  on  both  sides,  and  as 
every  possible  enlargement  of  the  chest  becomes 
necessary  for  the  due  admission  of  the  air  into  the 
lung,  which  still  executes  its  functions.  Under 
these  circumstances,  if  the  emphysema  continues 
(and  its  continuance  must  always  denote  that  the 
wound  in  the  lung  is  not  closed),  I should  esteem 
it  the  best  practice  to  make  a small  opening  into 
the  chest,  so  that  the  external  air  might  have  a 
free  communication  with  that  cavity  ; and  then 
the  injured  lung  must  remain  motionless  till  its 
wound  is  healed,  and  the  mediastinum,  will,  in 
every  state  of  the  thorax,  preserve  its  natural 
situation.”  (Abernethy , vol.  cit.  p.  183.)  In  the 
case  recorded  by  Cheston,  the  patient  on  having 
a compress  and  bandage  applied,  exclaimed  that 
he  could  not  endure  it. 

When  emphysema  was  combined  with  a frac- 
tured rib,  and  not  any  urgent  compression  of  the 
lungs  by  air  in  the  cavity  of  the  pleura,  Dupuy- 
tren  used  to  bleed,  apply  to  the  injured  side 
compresses  wetted  with  a resolvent  lotion,  and 
then  surround  the  chest  with  a bandage,  so  as  to 
suspend  the  action  of  the  external  muscles  of 
respiration,  and  oblige  the  patient  to  breathe  en- 
tirely by  the  diaphragm,  the  principle  insisted 
upon  by  Abernethy.  In  this  manner,  the  union 
of  the  fracture  was  promoted ; and,  as  was  believed, 
the  causes  of  emphysema  opposed.  The  possibility 
of  a person  breathing  wholely  by  the  diaphragm 
seemed  proved  to  Dupuytren  by  what  happens  in 
injuries  of  the  upper  part  of  the  spinal  chord, 
when  all  the  external  muscles  are  struck  with 
paralysis.  (Clin.  Chir.  t.  i.  p.  115.)  When,  how- 
ever, the  respiration  was  dangerously  interrupted 
by  the  accumulation  of  air  in  the  pleura,  Dupuy- 
tren abstained  from  applying  a bandage,  which, 
he  conceived  to  be  only  likely  to  augment  the 
patient’s  sufferings.  (See  Clin.  Chir.  t.  i.  p.  117.) 

The  utility  of  a free  incision,  and  scarifications, 
is  well  illustrated  in  a case  recorded  by  Larrey. 
The  emphysema  arose  from  a wound  of  the  lungs 
by  a lance.  The  whole  body  was  prodigiously 
swelled;  the  integuments  so  distended,  that  the 
limbs  were  inflexible,  the  eyes  buried;  and  the 
lips  so  enlarged  that  nothing  could  be  introduced 
into  the  mouth.  The  pulse  and  respiration  were 
scarcely  perceptible,  and  the  voice  feeble  and 
interrupted.  The  lance  had  entered  obliquely 
under  the  lower  angle  of  the  scapula  ; and  though 
the  external  and  internal  orifices  of  the  wound 
were  not  parallel,  the  surgeon  had  applied  ad- 
hesive straps,  and  closed  the  external  one.  Hence, 
the  air,  as  it  escaped  from  the  lungs,  distended 
the  cellular  tissue.  Larrey  immediately  removed 
the  dressings ; and,  with  a bistoury  made  the  open- 
ings in  the  pleura  and  skin  parallel.  Cupping 
glasses  were  then  applied  over  the  wound,  and 
quickly  filled  with  air  and  blood.  The  lips  of  the 
wound  were  now  brought  together,  and  kept  so 
with  a suitable  bandage.  Cupping  glasses  and 
scarificators  were  applied  to  various  parts  of  the 
body,  and,  in  others,  incisions  were  made  with  a 
scalpel.  The  patient  recovered.  (See  Mem.  de 
Chir.  Militaire , t.  iv.) 

In  emphysema,  dependent  upon  over  distention 
and  rupture  of  the  air  cells,  and  the  escape  of  air 
into  the  interlobular  tissue  of  the  lungs,  and  thence, 


through  the  mediastinum,  into  the  common  cellular 
tissue,  the  best  practice  is  that  of  diminishing  the 
violence  of  the  respiratory  efforts,  by  which  the 
air  is  forced  at  each  respiration  into  the  mediasti- 
num. With  this  view,  copious  venesection  should 
be  employed,  for  the  double  purpose  of  relieving 
the  pulmonary  congestion,  and  of  diminishing  the 
mass  of  circulating  fluid ; for,  by  lessening  the 
quantity  of  blood  for  oxygenation,  we  also  lessen 
the  necessity  for  taking  in  so  large  a supply  of  air 
for  the  purpose,  and,  in  the  same  proportion,  di- 
minish the  efforts  made  by  the  muscles  of  respir- 
ation to  dilate  and  contract  the  thorax.  Opiates 
should  be  employed  with  the  same  intent ; and 
the  antiphlogistic  regimen  enforced.  (See  Towns- 
end in  Cyclop,  of  Tract.  Medicine,  art.  Emphy- 
sema; and  Laennec  on  Dis.  of  the  Chest,  ed.  by 
Forbes.) 

Emphysema  has  been  known  to  arise  from  the 
bursting  of  a vomica,  and  ulceration  of  the  surface 
of  the  lungs ; but,  the  air,  which  escapes  cannot 
pass  into  the  cavity  of  the  thorax,  because  the 
inflammation,  which  precedes  the  abscess  and 
ulceration  of  the  air-cells,  closes  those  which  are 
adjacent,  and  produces  an  adhesion  of  the  edges 
of  the  vomica,  or  ulcer,  to  the  inner  surface  of 
the  chest,  so  as  entirely  to  separate  the  two  cavities. 
Palfyn  and  Dr.  Hunter  met  with  cases,  in  which 
emphysema  originated  from  abscesses  of  the  lungs, 
attended  with  adhesion  to  the  pleura  and  ulcer- 
ations in  the  situation  of  such  adhesion.  In  these 
instances,  the  pus  having  made  its  way  through 
the  pleura  and  intercostal  muscles,  the  air  escaped 
through  the  same  track,  and  passed  into  the  cellular 
tissue  on  the  outside  of  the  chest. 

A violent  effort  of  respiration  has  sometimes 
produced  a certain  degree  of  emphysema,  which 
first  makes  its  appearance  about  the  clavicles,  and 
afterwards  spreads  over  the  neck  and  adjacent 
parts.  The  efforts  of  labour  have  been  known  to 
occasion  it.  ( Medical  Comunications,  vol.  i.  p.  176. ; 
Blackden,  in  Med.  Facts  and  Experiments,  vol.ii. ; 
Wilmer’s  Obs.in  Surgery,  p.  143.;  and  Halliday 
on  Emphysema.') 

Dr.  Johnson,  of  Dublin,  met  with  six  examples 
of  this  in  his  practice.  In  general,  the  emphy- 
sematous swelling  is  confined  to  the  neighbourhood 
of  the  throat,  where  it  first  makes  its  appearance  ; 
but  it  may  spread  to  a vast  extent,  and  even  to 
the  very  tips  of  the  fingers.  In  hooping  cough, 
emphysema  may  be  produced  as  proved  by  the 
observations  of  Drs.  Johnson,  Mackintosh,  and 
Beattie.  (See  Cyclop,  of  Tract.  Med.  art.  Em- 
physema.) I agree  with  the  writer  of  this  article 
in  thinking  it  highly  probable,  that  many  cases  of 
emphysema  supposed  to  be  spontaneous,  really 
proceed  from  a rupture  of  the  air-cells  of  the 
lungs.  Thus,  besides  the  emphysema,  which 
sometimes  appears  on  the  sides  of  the  thorax 
when  much  force  is  employed  to  reduce  a dis- 
location of  the  humerus,  which  was  believed  by 
Desault  to  depend  upon  a rupture  of  the  air- 
cells,  caused  by  the  violent  efforts,  which  the 
patient  makes  to  hold  his  breath  during  the  re- 
duction of  the  dislocation,  the  emphysematous 
swellings,  which  are  noticed  occasionally,  in 
hysteria,  may  admit  of  similar  explanation,  the  air 
being  forced  through  the  cellular  tissue  of  the 
lung  and  mediastinum  by  the  violent  efforts  at 
expiration  made  during  the  paroxysm,  while  the 
glottis  is  spasmodically  constricted.  ( Townsend , ib .) 


EMPHYSEMA. 


Louis  described  an  emphysema,  which,  on  ac- 
count of  its  cause,  and  the  indication  furnished  by 
it  to  the  practitioner,  is  highly  important.  It  took 
place  in  a young  girl,  who  died  suffocated  from 
a bean  falling  into  her  windpipe  ; and  he  considers 
it,  though  not  correctly,  as  a pathognomonic  symp- 
tom of  such  an  accident,  concerning  the  existence 
of  which  it  is  so  essential  not  to  commit  any  mis- 
take. (See  Tracheotomy.)  It  made  its  appear- 
ance on  both  sides  of  the  neck,  above  the  clavicles, 
and  came  on  suddenly,  on  the  third  day  after  the 
accident.  The  inspection  of  the  body  proved,  that 
the  lungs  and  mediastinum  were  also  in  an  em- 
physematous state.  The  retention  of  the  air,  con- 
fined by  the  foreign  body,  produced,  says  Louis, 
at  each  attempt  to  expire,  and,  especially,  when 
the  violent  fits  of  coughing  occurred,  a strong- 
propulsion  of  this  fluid  towards  the  surface  of  the 
lung,  into  the  spongy  substance  of  this  viscus. 
Thence,  the  air  passed  into  the  cellular  texture, 
which  unites  the  surface  of  the  lung  to  the  pleura 
pulmonaris  • and,  by  communications  from  cells 
to  cells,  it  caused  a prodigious  swelling  of  the 
cellular  tissue,  between  the  two  layers  of  the 
mediastinum.  The  emphysema,  increasing,  at 
length  made  its  appearance  above  the  clavicles. 
This  tumefaction  of  the  lung,  and  surrounding 
parts,  in  consequence  of  air  getting  into  their 
spongy  and  cellular  texture,  is  an  evident  cause 
of  suffocation,  and  the  swelling  seems  so  natural 
an  effect  of  the  presence  of  a foreign  body  in  the 
trachea,  that  one  can  hardly  fail  to  think  it  an 
essential  symptom,  though  no  author  has  made 
mention  of  it.  (Mem.  de  V Acad,  de  Chir.  t.  iv.  in 
4to.)  The  emphysematous  swelling,  sometimes 
formed  in  the  axilla,  in  the  reduction  of  a dis- 
located shoulder  was  accounted  for  by  Desault 
and  Bichat,  on  the  same  principle  as  the  foregoing 
case,  viz.  a rupture  of  one  of  the  air-cells,  by  the 
patient’s  efforts  to  hold  his  breath  during  the 
reduction  of  the  bone. 

The  example,  lately  recorded  by  Dr.  Ireland, 
as  one  of  idiopathic  emphysema  following  pneu- 
monia, bears  so  strong  a resemblance  to  the  case 
above  cited  from  M.  Louis,  that  I cannot  refrain 
from  suspecting,  that  it  may  have  been  one  of  the 
same  nature.  ( See  Trans,  of  the  King’s  and  Queen’s 
College  of  Physicians,  vol.  iii.  art.  4.) 

An  emphysematous  swelling  of  the  head,  neck, 
and  chest,  has  also  been  noticed  in  typhoid  fevers. 
Dr.  Huxham  relates  an  instance  of  this  sort,  in  a 
sailor  of  a scorbutic  habit.  ( Medical  Ohs.  and 
Inquiries,  vol.  iii.  art.  4.)  Another  example  in 
a case  of  bilious  fever,  is  on  record.  (See  London 
Med.  Repository , No.  73.)  A case  of  spontaneous 
emphysema  is  likewise  described  by  Dr.  Baillie. 
(See  Trans,  for  the  Improvement  of  Med.  and  Chir. 
Knowledge,  vol.  i.  p.  202.) 

A curious  example  of  what  has  been  called  a 
spontaneous  emphysema,  is  reported  by  Mr.  Allan 
Burns  : — “ The  patient  was  a strong  athletic  man, 
who,. about  six  years  previous  to  his  application  at 
the  Royal  Infirmary,  had  received  a smart  blow 
on  the  neck  from  the  keel  of  a boat.  This  injury 
was  soon  followed  by  the  formation  of  a firm 
tense  tumour,  on  the  place  which  had  been  hurt. 
The  swelling  increased  very  slowly,  during  the 
five  years  immediately  succeeding  its  commence- 
ment; but,  during  the  sixth,  it  received  a very 
rapid  addition  to  its  bulk.  At  this  time,  it  mea- 
sured nearly  six  inches  in  diameter,  seemed  to  be 


confined  by  a firm  and  dense  covering,  and  the 
morbid  parts  had  an  obscure  fluctuation.  From 
the  first  to  the  last,  the  tumour  had  been  produc- 
tive of  very  little  pain. 

“ Judging  from  the  apparent  fluctuation,  that 
the  tumour  was  encysted,  it  was  resolved,  at  a 
consultation,  to  puncture  the  swelling,  draw  off  its 
contents,  and  then  pass  a seton  through  it.  By 
plunging  a lancet  into  it,  only  a very  small  quan- 
tity of  blood,  partly  coagulated,  and  partly  fluid,  was 
discharged  ; a quantity  so  trifling,  that,  after  its  eva- 
cuation, the  size  of  the  tumour  was  not  perceptibly 
reduced.  A seton  was  passed  through  the  swelling. 
At  this  time  the  man  was  in  perfect  health. 

“ About  ten  hours  after  the  operation,  the  pa- 
tient was  seized  with  extremely  violent  rigors, 
followed  by  heat,  thirst,  pain  in  the  back,  ex- 
cessive pain  in  the  tumour,  and  oppressive  sickness. 

“ An  emetic  was  prescribed  ; but,  instead  of 
producing  vomiting,  it  operated  as  a cathartic. 
To  remove  the  irritation,  the  seton  was  withdrawn. 
The  pain  in  the  tumour,  however,  and  the  general 
uneasiness  continued  to  increase,  and  thirty  hours 
subsequent  to  making  the  puncture,  air  began  to 
issue  from  the  track  of  the  seton  ; and  afterwards 
the  cellular  membrane  of  the  neck,  and  of  the 
other  parts  of  the  body  in  succession,  became  dis- 
tended with  a gaseous  fluid.  In  the  course  of  a 
few  hours,  after  the  commencement  of  the  general 
emphysema,  the  man  died. 

“ Twelve  hours  after  death,  when  the  body  was 
free  from  putrefaction,  it  was  inspected.  The 
emphysema  was  neither  increased  nor  diminished 
since  death ; and  some  idea  may  be  formed  of  its 
extent,  when  the  scrotum  was  distended  to  the 
size  of  the  head  of  an  adult.  Even  the  cavities 
of  the  heart,  and  the  canals  of  the  blood-vessels 
contained  a considerable  quantity  of  air.  We 
could  discover  no  direct  communication  between 
the  tumour  and  the  trachea  or  lungs,  although  such 
was  carefully  sought  for.”  (A.  Burns  on  the 
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From  such  cases,  we  may  infer,  that  from  the 
mere  rupture  of  a few  of  the  bronchial  cells,  oc- 
casioned by  irregular  action  of  the  lungs,  or  by 
some  other  internal  cause,  a spontaneous  diffusion 
of  air  may  take  place  in  the  cellular  tissue.  Such 
examples  are  dependent  on  the  same  cause  as 
emphysema  from  injury  of  the  lungs  ; only  the 
rupture  of  the  bronchial  cells  in  the  former  cases 
is  less  obvious. 

_ Emphysema  frequently  attends  gangrene,  espe- 
cially the  humid.  Here,  however,  the  air  is  the 
product  of  putrefaction,  and  the  disorder  has  not 
the  smallest  connection  with  any  injury,  or  disease 
of  the  lungs.  In  one  instance  of  gangrene  from 
an  external  cause.  Dr.  Hunter  found,  that  he 
could  as  easily  mark  the  progress  of  the  mortifi- 
cation from  day  to  day  by  the  emphysema,  as  by 
the  change  of  colour  in  the  integuments.  (See 
Med.  Ohs.  and  Inq.  vol.  ii.)  Gangrene,  when  ac- 
companied by  emphysema,  is  observed  to  have  a 
great  disposition  to  spread.  (See  James  on  In - 
f animation,  p.  96.) 

A remarkable  case  is  recorded  by  Dr.  Duncan 
in  which  several  emphysematous  tumours  were 
formed  in  succession  over  the  chest  and  neck  in 
consequence  of  communications  formed  by  ulcer- 
ation between  the  lung  and  common  cellular 
tissue.  (S eeEdinh.  Med.  Chir.  Trans,  vol.  i.)  Or 
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the  air  may  first  get  into  the  cavity  of  the  pleura, 
so  as  to  occasion  pneumo-thorax,  and  afterwards 
pass  into  the  cellular  tissue  through  an  ulceration  of 
the  pleura  costalis.  (See  H alii  day,  Op.  cit.)  em- 
physema has  been  known  to  arise  from  the  passage 
of  air  from  the  alimentary  canal,  through  a 
rupture  of  its  parietes.  ( Haller , Opascula  Pathol. 
Obs.  31.  t.  iii.)  A violent  contusion  of  the  abdomen 
has  produced  in  this  way  an  extensive  emphysema. 
(See  Archive’s  Gen.  de  Med.)  In  ruminating 
animals,  in  consequence  of  the  fermentation  of 
their  food,  the  accident  is  not  uncommon.  (See 
Obs.  sur  les  Animaux  Domestiques,  par  MM.  Cha- 
bert  et  Huzard.) 
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ii.  567.  Ha'lse,  1733.  H.  A.  Nies,  De  Miro  Emphysemate, 
4to.  Duisb.  ad  Rhen.  1751.  Hewson’s  Paper  in  Medical 
Obs.  and  Inquiries,  vol.iii.  Mem.  de  l’Acad.  Royale  des 
Sciences,  for  1713.  Dr.  W.  Hunter,  in  Med.  Obs.  and 
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Abernetliy' s Surgical  Works,  vol.  ii.  Richter,  von  der 
Windgeschwulst,  in  Anfangsgr.  der  Wundarzneykunst, 
b.  1.  p.  451,  &c.  John  Bell,  On  Wounds,  edit.  3.  Edin. 
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the  Surgical  Anatomy  of  the  Head  and  Neck,  p.  52.  &c. 
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Lips.  1803.  Lassus,  Pathologie  Chir.  t.  ii.  p.  321,  &c. 
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8vo.  Edin.  1820.  C.  Bell,  Surgical  Obs.  vol.  i.  p.  161. 
&c.  Laennec,  On  Dis.  of  the  Chest,  ed.  by  Forbes, 
ed.  3.  Dupuytren,  Clinique  Chir.  t.i.  p.  110.  8vo. 
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EMPLASTRUM  AMMONIAC!  CUM 
ACETO.  R.  Ammoniaci  purif.  J ij.  Acidi 
Acetici,  3 iij.  Ammoniacum  in  aceto  liquefactum 
evapora  in  vase  ferreo  ad  emplastri  crassitudinem. 

EMPLASTRUM  AMMONIACI  SCILLI- 
TICUM.  R.  Gumm.  ammoniaci,  % j.  Aceti  Scil- 
litici,  q.  s.  ut  fiant  emplastrum,  quo  pars  affecta 
tegatur.  Mr.  Ford  found  this  plaster  useful  in 
some  scrofulous  affections.  It  may  be  rendered 
more  stimulating  by  sprinkling  it  with  squills. 
( Ford  on  the  Hip-joint,  p.  59.)  It  was  recom- 
mended by  Swediaur ; London  Medical  Journal, 
vol.  i.  p.  198. 

EMPLASTRUM  AMMONIACI  CUM 
HYDRARGYRO.  Discutient. 

EMPLASTRUM  AMMONIACI  CUM  CI- 
CUTA.  R.  Gum.  ammon.  3 iij.  Extracti  Conii, 
3ij.  Liq.  Plumb,  acet.  3j. 

Dissolve  the  ammoniacum  in  a little  vinegar  of 
squills,  then  add  the  other  ingredients,  and  boil 
them  all  slowly  to  the  consistence  of  a plaster. 
Discutient. 

EMPLASTRUM  AMMONITE.  P<.  Sapon. 
5ij.  Emplastr.  Plumbi.  5SS.  Ammon,  mur.  5j. 

The  two  first  articles  are  to  be  melted  together, 
and  when  nearly  cold,  the  muriated  ammonia, 
finely  powdered,  is  to  be  added.  This  plaster 
stimulates  the  skin,  excites  the  action  of  the  ab- 
sorbents, and  disperses  many  chronic  swellings 
and  indurations. 

EMPLASTRUM  CANTIIARIDIS.  (See 
Blister. ) 

EMPLASTRUM  GALBANI  COMPOS-I- 
TUM.  Properties  discutient. 

EMPLASTRUM  IIYDRARGYRI.  L.  P. 
Properties  discutient. 

EMPLASTRUM  PLUMBI.  L.  P.  The 
common  adhesive,  or  sticking  plaster. 

EMPLASTRUM  SAPONIS.  The  plaster 
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commonly  applied  to  fractures,  bruised  parts,  and 
various  indurations  of  a chronic  nature. 

EMPYEMA  (from  lv,  within,  and  rrvov,  pus,  or 
matter).  A collection  of  purulent  matter  in  the 
cavity  of  the  chest. 

The  ancients  made  use  of  the  word,  “ em- 
pyema,” to  express  every  kind  of  internal  suppu- 
ration. It  was  ./Etius,  who  first  restricted  the  term 
to  collections  of  matter  in  the  cavity  of  the  pleura, 
or  membrane  lining  the  chest ; and  all  the  best 
modern  surgeons  invariably  attach  this  meaning 
alone  to  the  expression. 

The  operation  for  empyema  properly  means 
the  making  of  an  opening  into  the  thorax,  for  the 
purpose  of  discharging  matter  collected  in  the 
cavity  of  the  pleura,  though  the  phrase  with  several 
writers  denotes  making  an  incision  into  the  chest, 
in  order  to  let  out  any  effused,  or  confined  fluid, 
whether  matter,  blood,  or  a serous  fluid.  It  is  not 
always  easy,  however,  to  determine,  a priori,  the 
precise  nature  of  the  fluid,  collected  in  the  chest. 
Thus,  in  a case  of  empyema  of  two  months’  stand- 
ing, occasioned  by  the  bursting  of  a tubercular 
abscess  of  the  lung  into  the  pleura,  the  fluid  was 
observed  by  Dr.  Townsend  to  present  all  the  cha- 
racters of  genuine  pus  ; while,  in  another  case, 
where  the  effusion  was  produced  by  a similar 
cause,  and  assumed  the  same  chronic  form,  para- 
centesis gave  issue  to  a fluid  as  transparent  and 
colourless  as  water.  (See  Cyclop,  of  Pract.  Med , 
art.  Lmpyema.j 

Acute  and  chronic  abscesses  not  unfrequently 
form  in  the  cellular  tissue  between  the  pleura  and 
the  ribs  and  intercostal  muscles.  A swelling 
occurs  between  two  of  those  bones ; the  skin  does 
not  undergo  any  change  of  colour ; a fluctuation  is 
distinguishable,  and  sometimes  extensive  oedema. 

With  respect  to  abscesses,  formed  in  the  cel- 
lular tissue,  connecting  the  pleura  costalis  to  the 
intercostal  muscles,  they  rarely  burst  into  the  chest, 
the  pleura  being  considerably  thickened.  However, 
in  order  to  keep  them  from  spreading  extensively, 
as  well  as  to  obviate  any  possibility  of  their  break- 
ing inwards,  the  best  rule  is  to  make  an  early,  and, 
if  possible,  a depending  opening.  The  motions  of 
respiration  then  both  promote  the  exit  of  the 
matter,  as  well  as  the  contraction  of  the  cavity,  in 
which  it  was  lodged ; and  the  disease,  if  unattended 
with  caries,  generally  terminates  favourably. 

It  often  happens,  however,  that  the  ribs  are 
carious,  and  then  the  cure  is  more  tedious  and 
difficult.  A modern  writer,  indeed,  informs  us 
that,  when  the  inside  of  the  rib  is  extensively 
carious,  or  when  the  caries  is  near  the  junction 
of  the  bone  to  the  spine,  the  fistula  is  incurable. 
( Lassus , Pathologie  Chir.  t.i.  p.  128.  edit.  1809.) 
On  the  other  hand,  another  surgeon  of  vast  ex- 
perience recommends  us  to  endeavour  to  separate 
the  diseased  bone,  either  by  cutting  it  away  or 
employing  the  trepan.  ( Pelletan , Clinique  Chir . 
t.  iii.  p.  253.)  Were  a part  of  a diseased  rib  to 
admit  of  being  sawn  away,  Mr.  Hey’s  convex  saw 
would  be  a more  proper  instrument  for  the  purpose 
than  a trepan. 

An  abscess  of  the  preceding  kind  may  be  so 
situated,  and  attended  with  such  a pulsation,  as 
greatly  to  resemble  an  aneurism  of  the  origin  of 
the  aorta.  An  interesting  case  of  this  description 
is  detailed  by  Pelletan  ( Clinique  Chir.  t.  iii. 
p.  254.),  and  another  was  seen  by  Boyer.  (Mai. 
Chir.  t.  vii.  p.  333.) 
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When  the  surface  of  the  lungs,  and  that  of  the 
pleura  costalis  have  become  adherent  to  each 
other,  in  the  situation  of  the  abscess,  so  as  to  con- 
stitute what  is  termed  encysted  empyema,  the  pus, 
disposed  by  a law  of  nature  to  make  its  way  to  the 
surface  of  the  body,  generally  occasions  ulceration 
of  the  intercostal  muscles,  and  collects  on  the  out- 
side of  them.  An  abscess  of  this  kind  comes  on 
with  a deep-seated  pain  in  the  part  affected  ; an 
oedematous  swelling,  which  retains  the  impression 
of  the  finger  ; and  a fluctuation,  which  is  at  first 
not  very  distinct,  but,  from  day  to  day,  becomes 
more  and  more  palpable,  and,  at  length,  leads  the 
surgeon  to  make  an  opening. 

If  this  be  not  done  when  the  fluctuation  becomes 
perceptible,  the  abcess  may  possibly  insinuate  itself 
into  the  cavity  of  the  pleura,  in  consequence  of  the 
adhesion  being  in  part  destroyed  by  ulceration. 
Sabatier  affirms,  that  the  case  may  take  this  course, 
even  when  the  abscess  has  been  punctured,  and 
while  a free  external  opening  exists;  and  this  ex- 
perienced surgeon  has  adduced  a fact  in  confirm- 
ation of  such  an  occurrence.  (See  Med.  Opera- 
toire,  tom.  ii.  p.  249.) 

In  a few  instances,  the  surface  of  the  lung  ul- 
cerates, and  the  matter  is  voided  from  the  trachea. 
But,  in  the  majority  of  examples,  the  pus  makes 
its  way  outwards  through  the  pleura  costalis.  If 
inflammation  occurs  in  the  anterior  mediastinum, 
and  ends  in  suppuration,  the  abscess  may  possibly 
burst  into  neither  of  the  cavities  of  the  chest,  but 
make  its  way  outwards,  after  rendering  the  sternum 
carious,  as  happened  in  the  example  recorded  by 
Van  Swieten.  ( Comment  on  Boerhaave’s  895'f/i 
Aphorism .) 

But  though,  collections  of  matter  in  the  anterior 
mediastinum  are  influenced  by  the  general  law, 
whereby  abscesses  in  general  tend  to  the  surface  of 
the  body,  and  though  it  be  true,  that  they  rarely 
burst  into  the  cavity  of  the  pleura,  the  contrary 
may  happen,  as  is  proved  by  the  9th  case  in  La 
Martinieres’s  memoir  on  the  operation  of  trepanning 
the  sternum.  Here  the  event  was  the  more  unex- 
pected, as  there  was  already  an  external  opening 
in  the  abscess. 

External  injuries,  such  as  the  perforation  of  the 
sternum  with  a sword  (Vanderwiel,  Ohs.  29.,  Cent. 
1.),  a contusion,  a fracture,  or  a caries  of -this 
bone,  may  give  rise  to  an  abscess  in  the  anterior 
mediastinum.  Galen  has  recorded  a memorable 
example,  where  the  abscess  was  the  consequence 
of  a wound  of  the  fore  part  of  the  chest.  After  the 
injury,  which  was  in  the  region  of  the  sternum, 
seemed  quite  well,  an  abscess  formed  in  the  same 
situation,  and  being  opened,  healed  up.  The  part, 
however,  soon  inflamed,  and  suppurated  again. 
The  abscess  could  not  now  be  cured.  A consult- 
ation was  held,  at  which  Galen  attended.  As  the 
sternum  was  obviously  carious,  and  the  pulsation 
of  the  heart  was  visible,  every  one  was  afraid  of 
undertaking  the  treatment  of  the  case,  since  it  was 
conceived,  that  it  would  be  necessary  to  open  the 
thorax  itself.  Galen,  however,  engaged  to  manage 
the  treatment  without  making  any  such  opening, 
and  he  expressed  his  opinion  that  he  should  be 
able  to  effect  a cure.  After  the  removal  of  a 
portion  of  the  bone,  the  heart  was  quite  exposed 
(as  is  alleged),  by  reason  of  the  pericardium 
having  been  destroyed  by  the  previous  disease. 
The  patient  experienced  a speedy  recovery. 

J.  L.  Petit  met  with  an  abscess  in  the  anterior 
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mediastinum,  in  consequence  of  a gun-shot  wound 
in  the  situation  of  the  sternum.  The  injury  had 
been  merely  dressed  with  some  digestive  appli- 
cation ; no  dilatation,  nor  [any  particular  examin- 
ation of  the  wound  had  been  made.  The  patient, 
after  being  to  all  appearance  quite  well,  and  join- 
ing his  regiment  again,  was  soon  taken  ill  with 
irregular  shiverings,  and  other  febrile  symptoms. 
Petit  probed  the  wound,  and  found  the  bone  af- 
fected. As  there  was  a difficulty  of  breathing,  he 
suspected  an  abscess  either  in  the  diploe,  or  be- 
hind the  sternum,  and,  consequently,  he  proposed 
laying  the  bone  bare,  and  applying  a trepan.  The 
operation  afforded  an  outlet  for  some  sanious 
matter,  and,  as  soon  as  the  inner  part  of  the 
sternum  had  been  perforated,  a quantity  of  pus 
was  discharged.  The  patient  was  relieved,  and 
afterwards  recovered.  (Petit,  Mai.  Chir.  t.  i. 

p.  80.) 

Another  instance,  in  which  an  abscess . behind 
the  sternum  was  cured  by  making  a perforation 
in  that  bone  opposite  the  lower  part  of  the  cavity, 
in  which  the  matter  collected,  is  recorded  by  De 
la  Martiniere.  (Mem.  de  VAcad.  de  Chir.  t.  xii. 
edit.  12mo.) 

When,  in  consequence  of  inflammation,  an  ab- 
scess forms  deeply  in  the  substance  of  the  lungs, 
the  pus  more  easily  makes  its  way  into  the  air- 
cells,  and  tends  towards  the  bronchi,  than  to- 
wards the  surface  of  the  lungs.  In  this  case,  the 
patient  spits  up  purulent  matter.  When  the 
opening,  by  which  the  abscess  has  burst  inter- 
nally, is  large,  and  the  pus  escapes  from  it  in 
considerable  quantity  at  a time,  the  patient  is  in 
some  danger  of  being  suffocated.  However,  if 
the  opening  be  not  immoderately  large,  and  the 
pus,  which  is  effused,  be  not  too  copious,  a re- 
covery may  ensue.  Abscesses  in  the  substance 
of  the  diaphragm,  and  collections  of  matter  in  the 
liver,  may  also  be  discharged  by  the  pus  being 
coughed  up  from  the  trachea,  when  the  parts 
affected  become  connected  with  the  lungs  by  ad- 
hesions, and  the  abscesses  of  the  liver  are  situated 
on  its  convex  surface.  When  the  collection  of 
matter  in  the  liver  occupies  any  other  situation, 
the  abscess  frequently  makes  its  way  into  the 
colon,  and  the  pus  is  discharged  with  the  stools. 
Several  cases  of  this  kind  are  related  by  authors  : 
Sabatier  has  recorded  two  (Med.  Opiratoire ) ; 
Le  Dran  makes  mention  of  others ; and  Pem- 
berton (Diseases  of  the  Abdominal  Viscera,  p.  36.) 
relates  additional  instances  of  a similar  nature. 

I shall  now  proceed  to  the  consideration  of 
empyema  strictly  so  called.  Sometimes  it  is  a 
consequence  of  a penetrating  wound  of  the  chest ; 
occasionally  it  proceeds  from  the  bursting  of  one 
or  more  vomicae ; in  a few  examples,  it  arises 
from  the  particular  way  in  which  abscesses  of  the 
liver  burst  (Journ.  de  Mid.  t.  iii.  p.  47.  Mor- 
gagni, epist.  xxx.  art.  4.)  ; but,  in  the  greater 
number  of  instances,  originates  from  pleuritic  in- 
flammation, either  acute  or  chronic.  (Boyer,  Mai. 
Chir.  t.vii.  p.  352.)  Empyema  more  rarely  takes 
place  in  both  than  in  one  cavity  of  the  pleura. 

Sometimes  firm  adhesions  intersect  the  purulent 
effusion,  and  divide  the  sac  of  the  pleura  into 
distinct  compartments.  Dr.  Townsend  examined 
the  body  of  a patient,  who  died  of  empyema  in 
the  Whitworth  Hospital,  and  in  whom  the  effusion 
was  contained  in  three  compartments,  so  perfectly 
distinct  from  each  other,  that,  if  paracentesis  had 
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been  performed,  only  one  of  the  three  separate 
collections  would  have  been  discharged.  (See 
Cyclop,  of  Pract.  Medicine,  art.  Empyema .)  In 
all  cases,  the  purulent,  or  thinner  fluid  of  em- 
pyema may  be  said  to  be  principally,  if  not 
entirely,  a morbid  secretion  from  the  pleura ; and 
even  where  pus,  or  other  matter  is  introduced 
from  another  source,  as  from  the  rupture  of  a 
pulmonary,  or  hepatic  abscess,  the  collection  of 
fluid,  which  constitutes  the  empyema  consequent 
thereon,  does  not  consist  so  much  of  the  matter  of 
the  abscess,  as  of  the  morbid  secretion  from  the 
pleura,  which  the  irritation  caused  by  the  presence 
of  that  matter,  produces.  ( Townsend , ib.) 

In  cases  of  empyema,  the  pleura  is  almost 
constantly  lined  by  a coating  of  adventitious 
matter,  which  gives  the  interior  of  the  chest  much 
more  the  appearance  of  the  walls  of  a large 
abscess,  than  of  a cavity  lined  by  a serous 
membrane.  The  adventitious  membrane  is  sus- 
ceptible of  inflammation,  ulceration,  and  gan- 
grene, and  when  the  latter  change  occurs,  the 
detachment  of  the  slough  may  form  an  outlet  for 
the  empyema.  The  adventitious  membrane  of 
serous  tissues  is  also  capable  of  transformation 
into  fibrous,  cartilaginous,  or  osseous  tissues,  and 
is  liable  to  the  developement  of  tubercles  in  it. 
These  are  generally  small  and  numerous,  and 
mostly  follow  chronic  pleuritis.  Sometimes,  how- 
ever, they  form  numerously  and  rapidly.  (See 
Andrat,  Clinique  Med.  t.  ii.) 

When  empyema  arises  from  thoracic  inflam- 
mation, pleuritis,  or  pneumonia,  the  symptoms 
characterising  it,  are  always  preceded  by  those 
of  the  disease,  of  which  the  effusion  of  pus  upon 
the  diaphragm  is  the  effect.  Inquiry  must,  there- 
fore, be  made  whether  the  patient  has  pleurisy,  or 
peripneumony,  the  symptoms  of  which  have  lasted 
longer  than  a fortnight ; and  whether,  after  a 
transient  amendment,  there  have  been  frequent 
shiverings,  followed  by  a low  continued  fever, 
with  nightly  exacerbations.  Now  these  first  cir- 
cumstances justify  the  belief,  that  the  inflammatory 
disorder  has  terminated  in  suppuration,  and  that 
the  symptoms  afterwards  experienced  depend 
upon  effusion  of  matter  in  the  chest.  Some  of 
these  arise  from  the  mechanical  action  of  the  pus 
upon  the  lungs,  heart,  and  parietes  of  the  chest, 
and  belong  also  to  other  effusions  in  the  thorax ; 
the  rest  may  be  said  to  be  the  effects  of  ulcer- 
ation and  suppuration  of  the  parts  on  the  animal 
economy,  and,  therefore,  particularly  belong  to 
empyema. 

First,  of  the  common  symptoms,  respiration  is 
difficult,  short,  and  frequent ; the  patient  suffers 
great  oppression,  and  experiences  a sense  of  suf- 
focation, and  of  weight  upon  the  diaphragm.  He 
cannot  move  about,  even  for  a short  time,  without 
being  quite  out  of  breath,  and  threatened  with 
syncope.  He  has  an  almost  incessant,  and  very 
fatiguing  cough,  which  is  sometimes  dry,  some- 
times attended  with  expectoration.  (Boyer,  Mai. 
Chir.  t.  vii.  p.  356.) 

Few  writers  of  the  last  century  have  described 
the  symptoms  of  empyema  with  more  discrimination 
and  accuracy  than  Mr.  Samuel  Sharp.  Fie  re- 
marks, that  it  has  been  almost  universally  taught, 
that,  when  a fluid  is  extravasated  in  the  thorax,  the 
patient  can  only  lie  on  the  diseased  side,  the  weight 
of  the  incumbent  fluid  on  the  mediastinum  be- 
coming troublesome,  if  he  places  himself  on  the 


sound  side.  For  the  same  reason,  when  there  is 
fluid  in  both  cavities  of  the  thorax,  the  patient  finds 
it  most  easy  to  lie  on  his  back,  or  to  lean  forwards, 
in  order  that  the  fluid  may  neither  press  upon  the 
mediastinum,  nor  the  diaphragm.  But,  it  is  no- 
ticed by  Mr.  Sharp,  that,  however  true  this  doc- 
trine may  prove  in  most  instances,  there  are  a 
few,  in  which,  notwithstanding  the  extravasation, 
the  patient  does  not  complain  of  more  incon- 
venience in  one  posture  than  another,  nor  even  of 
any  great  difficulty  of  breathing.  (See  Le  Bran’s 
Obs.  217.,  and  Marchetti,  65.) 

On  this  account,  observes  Mr.  Sharp,  it  is  some- 
times less  easy  to  determine  when  the  operation 
is  requisite,  than  if  we  had  so  exact  a criterion, 
as  we  are  generally  supposed  to  have.  But,  says 
he,  though  this  may  be  wanting,  there  are  some 
other  circumstances,  which  will  generally  guide 
us  with  a reasonable  certainty.  He  states,  that 
the  most  infallible  symptom  of  a large  quantity 
of  fluid  in  one  of  the  cavities  of  the  thorax,  is  a 
preternatural  expansion  of  that  side  of  the  chest, 
where  it  lies ; for,  in  proportion  as  the  fluid 
accumulates,  it  will  necessarily  elevate  the  ribs 
on  that  side,  and  prevent  them  from  contracting 
so  much  in  expiration  as  the  ribs  on  the  other 
side.  This  change  is  said  to  be  most  evident, 
when  the  surgeon  views  the  back  of  the  chest. 
(Boyer,  vol.  cit.  p.  357.)  Mr.  Sharp  also  refers 
to  Le  Draw’s  Obs.  211.  vol.  i.  in  order  to  prove, 
that  the  pressure  of  the  fluid  on  the  lungs  may 
sometimes  be  so  great,  as  to  make  them  collapse, 
and  almost  totally  obstruct  their  function.  When, 
therefore,  says  Mr.  Sharp,  the  thorax  becomes 
thus  expanded,  after  a previous  pulmonary  dis- 
order, and  the  case  is  attended  with  the  symptoms 
of  suppuration,  it  is  probably  owing  to  a col- 
lection of  matter.  The  patient,  he  observes,  will 
also  labour  under  a continual  low  fever,  and  a 
particular  anxiety  from  the  load  of  fluid. 

Besides  this  dilatation  of  the  cavity  by  an 
accumulation  of  the  fluid,  the  patient  will  be 
sensible  of  an  undulation,  which  is  sometimes  so 
evident  that  a bystander  can  plainly  hear  it  in 
certain  motions  of  the  body.  Mr.  Sharp  adds, 
that  this  was  the  case  with  a patient  of  his  own, 
on  whom  he  performed  the  operation  ; but,  the 
fluid,  in  this  instance,  he  says,  was  very  thin, 
being  a serous  liquid,  rather  than  pus.  Some- 
times, when  the  practitioner  applies  his  ear  close 
to  the  patient’s  chest,  while  this  is  agitated,  a 
noise  can  be  heard,  like  that  produced  by  shaking 
a small  cask,  not  quite  full  of  water.  (See  Dr. 
Archer’s  Case,  in  Trans,  of  the  Fellows,  fyc.  of 
the  King’s  and  Qneem’s  College  of  Physicians  in 
Ireland,  vol.  ii.  p.  2.)  In  this  instance,  the  fluid 
resembled  whey. 

According  to  the  same  author,  it  will  also  fre- 
quently happen,  that  though  the  skin  and  inter- 
costal muscles  are  not  inflamed,  they  will  become 
oedematous  in  certain  parts  of  the  thorax  ; or,  if 
they  are  not  oedematous,  they  will  be  a little 
thickened ; or,  as  Boyer  states,  the  intercostal 
spaces  are  widened,  and,  when  the  empyema  is 
considerable,  instead  of  being  depressed,  as  they 
are  in  thin  persons,  they  project  beyond  the  level 
of  the  ribs.  (Mai.  Chir.  t.  vii.  p.  357.)  These 
symptoms,  joined  with  the  enlargement  of  the 
thorax,  and  the  preceding  affection  of  the  pleura 
or  lungs,  seem  unquestionably  to  indicate  the 
propriety  of  the  operation.  But,  observes  Mr, 
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Sharp,  amongst  other  motives  to  recommend  it 
upon  such  an  emergency,  this  is  one,  that  if  the 
operator  should  mistake  the  case,  an  incision  of 
the  intercostal  muscles  would  neither  be  very 
painful,  nor  dangerous.  (See  Critical  Inquiry  into 
the  present  State  of  Surgery,  sect,  on  Empyema.) 

“ The  difficulty  of  lying  on  the  side,  opposite 
to  the  collection  of  pus,”  says  Le  Dran,  “ is 
always  accounted  a sign  of  an  empyema.  This 
sign,  indeed,  is  in  the  affirmative ; but,  the  want 
of  it  does  not  prove  the  negative ; because,  when 
there  is  adhesion  of  the  lungs  to  the  mediastinum, 
the  patient  may  lie  equally  on  both  sides.”  ( Le 
D rail’s  Ohs.  p.  108.  edit.  2.)  The  explanation  of 
this  circumstance,  offered  by  Le  Dran,  is,  that 
when  the  cyst,  in  which  the  matter  is  contained,  is 
between  the } mediastinum  and  the  lungs,  the  me- 
diastinum gradually  yields  to  the  volume  of  the 
pus,  in  proportion  as  it  is  formed,  and  the  cyst  in 
which  it  is  contained  becomes  dilated  ; “ whence 
habitude  becomes  a second  nature.”  Whereas, 
in  an  empyemal  person,  in  whom  the  lung  is  not 
adherent  to  the  mediastinum,  and  who  lies  on  the 
side  opposite  to  that  on  which  the  collection  of 
pus  is  situated,  the  mediastinum  is  on  a sudden 
loaded  with  an  unusual  weight  of  fluid.  (P.  111.) 

Richerand  contends,  that  the  difficulty  of 
breathing,  which  patients  with  extravasated  fluid 
in  the  chest,  experience  in  lying  upon  the  side, 
opposite  to  that  on  which  the  disease  is  situated, 
never  originates,  as  has  been  commonly  taught 
and  believed,  from  the  fluid  pressing  upon  the 
mediastinum  and  opposite  lung.  “ I have  (says 
he)  produced  artificial  cases  of  hydrothorax,  by 
injecting  water  into  the  thorax  of  several  dead 
subjects,  through  a wound  made  in  the  side. 
This  experiment  can  only  be  made  on  subjects, 
in  which  the  lungs  are  not  adherent  to  the  pa- 
rietes  of  the  chest.  In  this  way,  from  three  to 
four  pints  of  water  were  introduced.  I then 
cautiously  opened  the  opposite  side  of  the  chest : 
the  ribs  and  lungs  being  removed,  the  mediastinum 
could  be  distinctly  seen,  reaching  from  the  ver- 
tebrae to  the  sternum,  and  supporting,  without 
yielding,  the  weight  of  the  liquid,  in  whatever 
position  the  body  was  placed. 

“ It  is  evident  then,  that  patients,  with  tho- 
racic extravasations,  lie  on  the  diseased  side,,  in 
order  not  to  obstruct  the  dilatation  of  the  sound 
side  of  the  respiratory  organs,  one  part  of  which 
is  already  in  a state  of  inaction.  It  is  for  the 
same  reason,  and  in  order  not  to  increase  the 
pain  by  the  tension  of  the  inflamed  pleura,  that 
pleuritic  patients  lie  on  the  diseased  side.  The 
same  thing  is  observable  in  peripneumony : in  a 
word,  in  ail  affections  of  the  parietes  of  the  chest.” 
( Nosogr . Chir.  t.  iv.  p.  168,  169.  edit.  2.) 

There  may  be  some  truth  in  the  foregoing 
statement ; but  the  experiments  are  far  from  being 
conclusive,  with  respect  to  the  assertion,  that,  in 
empyema,  hydrothorax,  &c.  the  fluid  on  one  side 
of  the  chest  does  not  compress  the  opposite  lung. 
In  the  first  place,  the  quantity  of  fluid  is  fre- 
quently much  larger,  than  that  which  Richerand 
injected.  Secondly,  although  the  mediastinum 
may  not  be  apt  to  yield  at  once  to  the  weight  of 
a liquid  suddenly  injected  into  one  side  of  the 
thorax ; yet,  it  may  do  so  by  the  gradual  effect 
of  disease.  Thirdly,  many  of  the  phenomena 
of  empyema  seem  adverse  to  Richerand’s  in- 
ference. 
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In  opposition  to  Richerand’s  view,  Dr.  Town- 
send argues,  that  we  have  direct  proof  of  the 
influence  of  the  weight  of  the  fluid  ; for,  in 
pneumothorax  with  empyema,  the  patient  can 
generally  lie  on  the  sound  side,  so  long  as  the 
effusion  is  principally  gaseous;  but,  as  the  pro- 
portion of  ponderable  fluid  increases,  decum- 
biture  on  the  sound  side  becomes  impossible.  In 
like  manner,  in  cases  of  empyema,  the  dyspnoea 
is  generally  greatly  aggravated  by  this  posture; 
but,  when  the  fluid  has  been  discharged,  the  pa- 
tient is  immediately  able  to  lie  on  the  sound  side, 
though  the  necessity  for  its  free  dilatation  con- 
tinues as  great  as  ever,  the  diseased  side  being 
still  in  a state  of  inaction.  Thus,  in  a case  of 
empyema,  with  pneumo-thorax,  where  paracen- 
tesis was  performed,  the  patient  could  lie  on  the 
sound  side  on  the  night  after  the  fluid  was  drawn 
off,  though  it  was  ascertained  by  auscultation,  that 
the  side  was  then  filled  with  air.  (See  Dublin 
Hospital  Reports, \ ol.  v.  ; and  Townsend  in  Cyclo- 
pedia of  Practical  Medicine,  art.  Empyema,') 

When  empyema  is  double,  the  patient  can 
seldom  lie  in  the  horizontal  position  ; but  remains 
seated,  and  with  the  trunk  inclined  forward. 

Although  surgeons  should  be  aware,  that  pa- 
tients with  empyema  can  sometimes  lie  in  any 
position,  without  particular  aggravation  of  the 
difficulty  of  breathing,  yet,  it  ought  to  be  distinctly 
understood,  that  the  generality  of  patients  cannot 
place  themselves  on  the  side  opposite  to  that,  on 
which  the  collection  of  pus  is  situated,  without 
their  respiration  being  very  materially  obstructed. 
Another  circumstance,  also,  which  deserves  to  be 
mentioned  while  we  are  treating  of  the  symptoms 
of  empyema,  is,  that  the  oedema  of  the  inte- 
guments is  sometimes  not  confined  to  the  thorax, 
but  extends  to  more  remote  parts,  on  the  same 
side  of  the  body  as  the  collection  of  matter. 
Both  the  foregoing  remarks  are  confirmed  by  an 
interesting  case,  published  by  Mr.  Hey. 

Sept.  3.  1788,  Mr.  Hey  was  desired  to  visit 
John  Wilkinson,  who  had  been  ill  ten  days  of 
the  influenza.  The  patient  was  found  labouring- 
under  a fever,  attended  with  cough,  difficulty  of 
breathing,  and  pain  in  the  left  side  of  the  thorax. 
Il,e  was  bled  once ; blisters  were  repeatedly  ap- 
plied to  the  chest ; and  he  took  nitre  and  anti- 
monials,  with  a smooth  linctus  to  allay  his  cough, 
“ He  was  repeatedly  relieved  by  these  means, 
especially  by  the  application  of  the  blisters  ; but 
repeatedly  relapsed.  At  last,  he  became  so  ill, 
that  he  breathed  with  the  utmost  difficulty,  and 
could  not  lie  on  the  right  side,  without  danger  of 
immediate  suffocation.” 

Mr.  Hey  found  the  patient  in  the  state  just  now 
described  on  the  17th.  of  September.  “ His  face 
and  especially  his  eyelids  were  a little  swollen 
on  the  left  side.”  The  left  side  of  the  thorax  was 
larger  than  the  right,  and  its  integuments  were 
oedematous.  Upon  pressing  the  intercostal  mus- 
cles, they  felt  distended  ; they  yielded  a little  to 
a strong  pressure,  but  rebounded  again.  The 
abdomen,  especially  at  its  upper  part,  appeared 
to  be  fuller  than  in  the  natural  state.  (See  Hey’s 
Practical  Obs.  in  Surgery,  p.  476.)  This  last 
symptom  is  also  particularly  noticed  by  Boyer. 
(Mai.  Chir.  t.  vii.  p.  357.) 

Another  remarkable  symptom,  which  is  occa- 
sionally produced  by  collections  of  matter  in  the 
chest,  is  an  alteration  in  the  position  of  the  heart. 
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I have  seen  a patient  in  St.  Bartholomew’s  hos- 
pital, who  had  so  large  a quantity  of  matter  in  the 
left  bag  of  the  pleura,  that  it  completely  displaced 
the  heart,  which  pulsated  against  the  inside  of  the 
chest,  at  a considerable  distance  to  the  right  of  the 
sternum.  This  man’s  life  might  perhaps  have 
been  saved,  had  paracentesis  thoracis  been  per- 
formed in  time.  Some  suspected  an  aneurism 
from  the  throbbing  on  the  right  of  the  sternum  : 
and  the  case  was  not  fully  understood  till  after 
death,  when  the  body  was  opened.  A little  atten- 
tion to  the  symptoms,  however,  might  have  con- 
vinced any  man  of  moderate  understanding,  that  it 
was  an  empyema,  and  that  making  an  opening,  for 
the  discharge  of  the  matter,  afforded  the  only  ra- 
tional chance  of  preserving  life.  There  had  been 
pain  and  inflammation  in  the  chest,  followed  by 
shiverings  ; there  was  very  great  difficulty  of 
breathing  ; the  heart,  which  previously  used  to 
beat  in  the  usual  place,  no  longer  did  so  ; but  now 
pulsated  on  the  right  side  of  the  thorax. 

That  the  heart  should  be  displaced  in  this 
manner  by  any  large  collection  of  fluid  in  the 
right  cavity  of  the  thorax,  one  would  naturally 
expect.  Baron  Larrey  has  related  a highly  inte- 
resting case,  where  the  heart  was  not  only  pushed 
considerably  to  the  right  of  the  sternum,  but  its 
action  was  so  much  impeded  by  the  derangement 
of  its  position,  that  the  pulse  in  the  large  arteries 
was  thereby  rendered  extremely  feeble.  In  this 
instance,  also,  the  diaphragm  had  descended  so 
low  down,  as  to  force  some  of  the  small  intestines 
into  the  cavity  of  the  pelvis.  (Mem.  de  Chir.  Mili- 
taire,  t.  iii.  p.  447.,  &c.)  Pelletan  has  recorded 
an  example,  in  which  a collection  of  fluid  in  the 
left  cavity  of  the  chest  displaced  the  heart,  the 
pulsations  of  which  were  perceptible  betwixt  the 
third  and  fourth  ribs  of  the  right  side,  near  the 
sternum.  (C Unique  Chir.  t.  iii.  p.  276.)  Boyer 
speaks  of  one  case,  in  which  the  displacement  of 
the  heart  was  so  extensive,  that  its  pulsations  were 
felt  near  the  right  axilla.  ( Traite  des  Mai.  Chir. 
t.  vii.  p.  357.)  In  the  anatomical  collection  at 
Strasburg,  is  a preparation  exhibiting  the  dis- 
placement of  the  heart  into  the  right  side  of  the 
chest,  by  matter  in  the  left  pleura,  the  left  lung- 
being  nearly  annihilated.  (Lobstein,  Compte  de  son 
Museum  Anat.  p.  39.  8vo.  1820.)  When  em- 
pyema is  on  the  right  side,  the  change  in  the  heart’s 
position  is  not  in  general  so  remarkable ; yet,  with 
the  stethoscope,  it  will  generally  be  found  to  pulsate 
considerably  to  the  left  of  its  natural  situation.  In 
two  cases,  referred  to  by  Dr.  Townsend,  the  pul- 
sation was  distinctly  felt  in  the  axilla  between  the 
fourth  and  fifth  ribs.  ( Cyclopaedia  of  Pract.  Med. 
art.  Empyema.)  The  heart  is  sometimes  thrust 
downward  by  collections  of  fluid  in  the  chest,  and 
its  pulsation  is  distinguishable  in  the  epigastrium. 
(Hodgson  on  the  Diseases  of  Arteries  and '■  Veins , 
p.  95.)  In  cases  of  extensive  empyema,  even  the 
liver  has  been  pressed  down  into  the  right  iliac 
fossa  (Stoll,  Ratio  Medendi) . The  descent  of  the 
diaphragm,  by  thrusting  the  abdominal  viscera 
before  it,  may  cause  an  appearance  as  if  the  liver 
were  enlarged.  Of  this,  an  instance  is  recorded  by 
M.  Roux,  the  true  nature  of  which  was  detected 
by  Bichat,  who  cured  the  patient  by  paracentesis. 
( (Euvr . Chir.  de  Desault,  t. iii.) 

When  the  cavity  of  the  pleura  contains  fluid, 
and  the  surgeon  strikes  the  thorax  repeatedly,  with 
the  ends  of  his  fingers,  a dull  sound  is  produced, 


quite  different  from  what  would  occur,  were  the 
chest  in  its  natural  state.  Besides  this  dulness  of 
sound  on  percussion,  the  respiratory  murmur  is 
absent  on  the  diseased  side,  which  remains  perfectly 
motionless.  In  the  opposite  lung,  puerile  respir- 
ation is  distinguishable,  accompanied  with  violent 
action  of  the  respiratory  muscles. 

The  symptoms  of  empyema  are  frequently 
equivocal.  Panarolius  opened  a man,  whose  left 
lung  was  destroyed,  at  the  same  time  that  the 
thorax  contained  a considerable  quantity  of  pus. 
Although  the  patient  had  been  ill  for  two  months, 
he  had  suffered  no  difficulty  of  breathing,  and  had 
had  only  a slight  cough.  Le  Dran  met  with  a 
case  of  nearly  the  same  kind.  A patient,  who 
had  been  for  three  days  affected  with  a consider- 
able oppression,  and  an  acute  pain  on  the  left  side 
of  the  chest,  got  somewhat  better.  He  felt  no 
material  difficulty  of  breathing,  on  whatever  side 
he  lay.  The  only  thing,  which  he  complained  of, 
was  the  sense  of  a fluctuation  in  his  thorax,  and  a 
little  obstruction  of  his  respiration,  when  he  was  in 
a sitting  posture.  These  symptoms  did  not  seem 
sufficiently  decided  to  justify  the  operation,  and  it 
was  delayed.  The  febrile  symptoms  continued, 
with  cold  sweats,  and  the  patient  died  on  the  eighth 
day.  Five  pints  of  pus  were  found  collected  in 
the  chest.  (See  Le  Dran’s  Ohs.  in  Surgery, 
p.  109,  110.  edit.  2.) 

The  symptoms  more  particularly  depending 
upon  empyema  itself,  that  is  to  say,  upon  disease 
and  suppuration  within  the  chest,  are  nearly  the 
same  as  those,  which  accompany  all  large  deep- 
seated  abscesses.  The  fever,  attending  the  thoracic 
inflammation,  which  ends  in  suppuration,  gradually 
diminishes,  but  does  not  entirely  cease.  On  the 
contrary,  it  soon  changes  into  hectic,  attended 
with  flushings  of  the  cheeks,  heat  of  the  palm  of 
the  hands,  and  exacerbations  every  evening,  and 
after  meals.  In  the  night,  the  upper  parts  of  the 
body  are  covered  with  perspiration  ; the  patient  is 
tormented  with  insatiable  thirst : his  appetite  fails  ; 
his  debility  becomes  extreme ; he  is  subject  to 
frequent  fainting  fits ; diarrhoea  ensues ; and  the 
finger  nails  become  curved,  shining,  and  of  the 
yellow  tinge  observable  all  over  the  body.  At 
length,  the  utmost  emaciation,  and  the  facies  Hip- 
pocratica,  come  on,  frequently  attended  with  di- 
lated pupils,  and  enfeebled  vision,  and  indicating 
the  approach  of  death. 

As  the  operation  of  empyema,  and  some  other 
particulars,  relating  to  this  subject,  are  treated  of  in 
another  part  of  this  Dictionary  (see  Paracentesis 
of  the  Thorax),  it  will  only  be  necessary  for  me 
here  to  subjoin  a list  of  works,  which  may  be  ad- 
vantageously consulted  for  information  on  em- 
pyema. 

A.  Vater  et  J.  E.  Mutillet , Empyema,  e vomica  pulmo- 
nis, rupta  in  cavitatem  pectoris  dextram  effusa,  indeque 
pulmo  hujus  lateris  compressus  penitusque  ab  officio  re- 
motus,  Wittemb.  1731.  ( Haller , Disp.  ad  Morb,  2.  4031.) 
Sharp's  Critical  Enquiry  into  the  Present  State  of  Sur- 
gery, sect,  on  Empyema.  J.c  Dran’s  Obs.  in  Surgery. 
J.  L.  Detit,  Maladies  Chirurgicales,  t.  i.  chap.  iii.  War- 
ner's Cases  in  Surgery, chap.  vi.  edit.4.  Mem.  surl’Oper- 
ation  du  Trepan  an  Sternum,  par  M.  de  la  Martiniere, 
in  Mem.  de  l’Acad.  Itoyale  de  Chirurgie,  t.  xii.  p.  342.  edit. 
12mo.  L.G.  Van  Melcote,  l)c  Empyemate,  Teneramund. 
1783.  Sabatier,  Medecine  Operatoire,  t.  ii.  p.  247,  &c. 
£dit.  1.  Andouard,  Del’Empyeme,  Cure  Radicale  obtenue 
par  1’ Operation,  &c.  8vo.  Paris,  1808.  Flajani,  Col- 
lezione  d' Osservazioni,  &c.  di  Chirurgia,  t.  iii.  p.  185, 
&c.  8vo.  Roma,  1802.  Richerand,  Nosogr.  Chir.  t.  iv. 
sect,  des  Maladies  de  l’Apparel  respiratoire.  Ilcy' s 
Practical  Obs.  in  Surgery,  ed.  3.  Lassus,  Pathologie 
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Chir.  t.l.  p.  122.  &c.  Larrey,  Mem.  de  Chirurgie 
Miiitaire,  t.  iii.  p.  442. ; et  t.  iv.  p.  356.  &c.  Pelletan, 
Clinique  Chir.  t.  iii.  p.  236.  &c.  J.  Hennen,  Principles 
of  Military  Surgery,  p.  384,  &c.  ed.  2.  8vo.  Edinb.  1820. 
Boyer , Mai.  Chir.  t.vii.  p.  351,  &c.  8vo.  Paris,  1821. 
Andral,  Precis  d’Antomie  Pathol.  Also,  Clinique  Med. 
t.  ii.  Archer,  in  Trans,  of  Dublin  Association,  &c.  vol.  ii. 
Laennec,  on  Diseases  of  the  Chest,  ied.  by  Forbes- 
Duncan,  in  Ed.  Med.  Chir.  "Trans,  vol.  i.  Graves  and 
Stokes,  in  Dublin  Hospital  Reports,  vol.  v.  Edinb.  Med. 
Journ.  No.  93.  Townsend,  art.  Empyema,  in  Ency- 
clopedia of  Practical  Medicine,  part.  7. 

ENCANTHIS  (from  Iv,  and  nanQog,  the  angle 
of  the  eye),  at  its  commencement,  is  a small,  soft, 
red,  and  sometimes  rather  livid,  excrescence, 
which  grows  from  the  caruncula  lachrymalis,  and, 
at  the  same  time,  from  the  neighbouring  semi-lunar 
fold  of  the  conjunctiva.  The  inveterate  encanthis 
is  ordinarily  of  considerable  magnitude ; its  roots 
extend  beyond  the  caruncula  lachrymalis,  and 
semilunar  fold,  to  the  membranous  lining  of  one 
or  both  eyelids.  The  patient  experiences  very 
serious  inconvenience  from  its  interposition  be- 
tween the  commissure  of  the  eyelids,  which  it  ne- 
cessarily keeps  asunder.  Thus,  indeed,  it  keeps 
up  a chronic  ophthalmy,  impedes  the  action  of  the 
eyelids,  and,  in  particular,  prevents  the  complete 
closure  of  the  eye.  Besides,  partly  by  compress- 
ing, and  partly  by  displacing  the  orifices  of  the 
puncta  lachrymalia,  it  obstructs  the  free  passage  of 
the  tears  into  the  nose. 

According  to  Scarpa,  this  excrescence,  on  its 
first  appearance,  is  commonly  granulated,  like  a 
mulberry,  or  is  of  a ragged  and  fringed  structure. 
Afterwards,  when  it  has  acquired  a certain  size, 
one  part  of  it  represents  a granulated  tumour, 
while  the  rest  appears  like  a smooth,  whitish,  or 
ash-coloured  substance,  streaked  with  varicose 
vessels,  sometimes  advancing  as  far  over  the  con- 
junctiva, covering  the  side  of  the  eye  next  to  the 
nose,  as  where  the  cornea  and  sclerotica  unite.  In 
this  advanced  state,  the  encanthis  constantly  inte- 
rests the  caruncula  lachrymalis,  the  valvula  semi- 
lunaris, and  the  membranous  lining  of  one,  or  both 
eyelids.  In  addition  to  the  roots,  which  in  such 
circumstances  connect  the  excrescence  with  the 
caruncula  lachrymalis,  the  semilunar  fold,  and  the 
conjunctiva  of  the  globe  of  the  eye,  the  encanthis 
emits  an  appendage,  or  prominent  firm  elongation, 
along  the  inside  of  the  upper,  or  lower  eyelid, -in 
the  direction  of  its  edge.  The  middle,  or  body,  of 
the  encanthis  divides  near  the  cornea,  as  it  were, 
like  a swallow’s  tail,  to  form  two  appendages,  or 
elongations,  one  of  which  extends  along  the  inner 
surface  of  the  upper  eyelid  by  the  margin  of  which 
it  is  covered,  while  the  other  shoots,  in  a direction 
from  the  internal  towards  the  external  angle,  along 
the  inside  of  the  lower  eyelid,  which  also  conceals 
it  beneath  its  edge. 

The  body  of  the  encanthis,  or  that  middle 
portion  of  the  whole  excrescence,  which  reaches 
from  the  caruncula  lachrymalis,  and  semilunar 
fold,  inclusively,  over  the  conjunctiva  almost  to 
the  junction  of  the  sclerotica  with  the  cornea, 
sometimes  forms  a prominence,  as  large  as  a small 
nut  or  chestnut.  At  other  times,  it  is  of  consider- 
able size,  but  depressed,  and  broken  down,  as  it 
were,  at  its  centre.  Still,  however,  the  body  of 
the  encanthis  preserves  that  granulated  appear- 
ance, which  prevailed  at  first ; while  one,  or  both 
the  appendages,  on  the  inside  of  the  eyelids,  ap- 
pear rather  like  a fleshy  than  a granulated  sub- 
stance. 
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Sometimes,  the  encanthis  assumes  a cancerous 
malignancy,  evinced  by  the  dull  red,  leaden,  or 
(as  Beer  says)  the  bluish-red  colour  of  the  excre- 
scence j by  its  excessive  hardness,  and  the  lancin- 
ating pains,  which  occur  in  it,  and  extend  to  the 
forehead,  the  whole  eye-ball,  and  the  temple,  es- 
pecially, when  the  tumour  has  been  slightly 
touched ; by  the  propensity  of  the  excrescence  to 
bleed;  and  by  the  partial  ulcerations  on  its  surface, 
which  emit  a fungous  substance,  and  a thin,  and 
exceedingly  acrid  discharge.  The  disease  is  con- 
stantly attended  with  epiphora,  and  preceded  by  a 
scirrhous  induration  of  the  caruncle.  The  eyeball, 
and  neighbouring  bones,  which  are  of  a spongy 
texture,  soon  participate  in  the  disease,  and  the 
lower  eyelid  becomes  everted.  (Beer,  Lehre  von 
den  Augenkr.  b.  ii.  p.  187.,  188.)  This  form  of 
encanthis  only  admits  of  palliative  treatment ; 
unless,  indeed,  an  effort  be  made  to  extirpate  it 
entirely,  together  with  the  whole  of  what  is  con- 
tained in  the  orbit,  and,  even  then,  the  event  is 
dubious. 

Beer  joins  Scarpa  in  the  statement  that  the 
operation  rarely  proves  successful,  and  adds,  that 
it  is  always  followed  by  an  incurable  weeping, 
and  a considerable  eversion  of  the  lower  eyelid. 
(Vol.  cit.  p.  189.)  Fortunately,  the  truly  can- 
cerous encanthis  is  uncommon  ; Mr.  Guthrie  has 
notseenit;  (Operative  Surgery  of  the  Eye,  p.  1 17.) 
and  Mr.  Travers,  who  was  surgeon  to  the  London 
Eye  Infirmary  several  years,  never  met  with  an 
instance  of  it.  (Synopsis  of  Diseases  of  the  Eye 
p.  103.) 

The  benign  encanthis,  how  large  soever  it  may 
be,  is  always  curable  by  extirpation.  Those  in- 
stances, which  are  small,  incipient,  and  granulated, 
like  a mulberry,  or  of  a fringed  structure,  which 
originate  either  from  the  caruncula  lachrymalis,  or 
the  semilunar  fold  of  the  conjunctiva,  or  from  both 
these  parts  together,  and  even  in  part  from  the 
internal  commissure  of  the  eyelids,  may  be  raised 
by  means  of  a pair  of  hook  forceps,  and  cut  off 
from  the  whole  of  their  origin,  closely  to  their 
base,  with  the  curved  scissors  with  convex  edges. 
In  cutting  out  an  encanthis  of  small  size,  care 
should  be  taken  not  to  remove,  together  with 
that  portion  of  the  excrescence  which  originates 
from  the  caruncula  lachrymalis,  any  more  of 
this  latter  body,  than  what  is  absolutely  neces- 
sary for  the  precise  eradication  of  the  disease,  in 
order  that  no  irremediable  weeping  may  be  oc- 
casioned. 

When  the  little  excrescence  has  been  detached 
from  all  its  roots,  says  Scarpa,  the  eye  must  be 
washed  several  times  with  cold  water,  in  order  to 
cleanse  it  from  the  blood,  and  then  it  is  to  be 
covered  with  a piece  of  fine  linen,  and  a retentive 
bandage.  On  the  5th,  6th,  or  7th  day,  the  in- 
flammation arising  from  the  operation  entirely 
ceases,  and  the  suppuration  from  the  wound  is  ac- 
companied with  the  mucous  appearance  already 
described.  The  little  wounds  are  then  to  be  touched 
with  a piece  of  alum,  scraped  to  a point  like  a 
crayon,  and  the  zinc  collyrium  is  to  be  injected 
into  the  affected  eye  several  times  a day.  If  these 
means  should  not  bring  about  the  wished-for  cica- 
trisation, but,  on  the  contrary,  the  small  wounds 
situated  on  the  caruncula,  and  internal  commissure 
of  the  eyelids,  should  become  stationary,  and  co- 
vered with  proud  flesh,  the  argentum  nit  rat  um 
ought  to  be  applied  to  them. 

K k 
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Excision  is  equally  applicable  to  the  inveterate 
encanthis,  which  is  of  considerable  size,  and  broken 
down  at  its  body,  or  which  forms  a prominence, 
as  large  as  a nut,  or  chestnut,  with  two  fleshy 
appendages  extending  along  the  inner  surface  of 
one  or  both  eyelids.  The  application  of  a ligature 
to  such  an  excrescence  ought  never  to  be  regarded 
as  a method  of  cure;  for  the  large,  inveterate 
encanthis  never  has  a sufficiently  narrow  neck  to 
admit  of  being  tied.  On  the  contrary,  when  the 
tumour  is  voluminous,  its  roots,  invariably,  extend 
to  the  caruncula  lachrymalis,  the  semilunar  fold, 
and  the  conjunctiva  covering  the  eyeball,  often- 
times nearly  as  far  as  the  cornea.  In  this  state, 
also,  the  encanthis  has  one  or  two  fleshy  append- 
ages, which  reach  along  the  membranous  lining  of 
one  or  both  eyelids.  Hence,  though  the  ligature 
were  to  produce  a separation  of  the  body  of  the 
encanthis,  one  or  both  the  appendages  would  still 
remain  to  be  extirpated.  The  second  operation 
could  only  be  accomplished  with  the  knife.  In 
this  disease,  there  is  no  foundation  for  the  fear 
of  hemorrhage,  to  which  the  advocates  for  the 
ligature  attach  so  much  importance ; for,  cases 
are  recorded  of  considerable,  inveterate  encanthes 
being  removed,  without  the  least  untow'ard  occur- 
rence from  loss  of  blood.  To  these,  Scarpa  ob- 
serves, he  could  add  a great  number  of  his  own, 
so  that  no  doubt  can  now  be  entertained  on  this 
point. 

When  the  encanthis  is  large,  and  inveterate, 
with  two  extensive  fleshy  elongations,  one  on  the 
inside  of  the  upper  eyelid,  and  the  other  on  that 
of  the  lower  one,  we  are  to  proceed  in  the  fol- 
lowing manner.  The  patient  being  seated,  an 
assistant  is  to  turn  out  the  inside  of  the  upper 
eyelid,  so  as  to  make  one  of  the  appendages  of 
the  encanthis  project  outward.  By  means  of  a 
small  bistoury,  a deep  incision  is  next  to  be  made 
into  the  elongation,  in  the  direction  of  the  margin 
of  the  eyelid  ; and  then  having  taken  hold  of,  and 
drawn  it  forwards  with  a pair  of  forceps,  we  are 
to  separate  it,  throughout  its  whole  length,  from 
the  inside  of  the  upper  eyelid,  proceeding  from 
the  external,  towards  the  internal  angle  of  the 
eye,  as  far  as  the  body,  or  middle  of  the  encan- 
this. We  are  then  to  do  the  same  to  the  lipoma- 
tous  appendage  on  the  inside  of  the  lower  eyelid. 
Afterwards  the  body  of  the  encanthis  is  to  be 
elevated,  if  possible,  with  a pair  of  forceps ; hut 
when  this  instrument  will  not  answer  the  purpose, 
a double  hook  must  be  employed.  This  middle 
portion  is  now  to  he  detached,  partly  with  the 
bistoury,  and  partly  with  the  curved  scissors, 
from  the  subjacent  conjunctiva,  on  the  globe  of 
the  eye,  from  the  semilunar  fold,  and  from  the 
caruncula  lachrymalis ; dividing  the  substance  of 
this  last  part  more  or  less  deeply,  according  to  the 
depth  and  hardness  of  the  large  inveterate  encan- 
this. Here  it  is  proper  to  state  distinctly,  that 
when  we  have  to  deal  with  an  old,  large  tumour 
of  this  nature,  deeply  rooted  in  the  caruncula 
lachrymalis,  it  is  not  regularly  in  our  power  to 
preserve  a sufficient  quantity  of  the  substance  of 
this  part,  to  prevent  the  tears  from  dropping  over 
the  cheek,  after  the  wound  is  healed. 

The  eye  is  to  he  repeatedly  washed  with  cold 
water. 

The  rest  of  the  treatment,  consequent  to  the 
extirpation  of  a large  encanthis,  is  almost  the 
same  as  what  was  explained  in  speaking  of  the 
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small  incipient  case.  Bathing  the  eye  very  fre- 
quently in  the  lotion  of  mallows,  and  employing 
anodyne,  detergent  collyria,  are  the  best  local 
means,  until  the  mucous  appearance,  preceding 
suppuration,  has  taken  place  on  the  surface  of 
the  wound.  Then  we  may  have  recourse  to  mild 
astringent  ointments  and  collyria.  The  mildest 
topical  applications  are  generally  the  best,  both  in 
the  first  stage  of  suppuration,  as  well  as  afterwards, 
particularly,  when,  together  with  the  encanthis,  a 
considerable  piece  of  the  conjunctiva,  covering  the 
eyeball  towards  the  nose.,  and  intimately  connected 
with  the  body  of  the  excrescence,  has  been  re- 
moved. 

One  enlargement  of  the  lachrymal  caruncle  ad- 
mits of  cure  by  the  application  of  leeches,  repeated 
scarifications,  and  the*nitrate  of  silver.  (See  Mid - 
dlemore  on  Diseases  of  the  Eye,  vol.  ii.  p.  546.) 

Consult  Scarpa  sulle  Malattie  degli  Occhi,  ed.  5. 
cap.  12.  Richter,  Anfangsgr.  der  Wundarzn.  band.  2. 
p.  473,  &c.  edit.  1802.  G.  J.  Beer,  Lehre  von  den  Au- 
genkr.  b.  ii.  p.  187.  8vo.  Wien,  1817.  B.  Travers,  A Sy- 
nopsis of  the  Dis.  of  the  Eye,  p.  103,  &e.  G.  J.  Guthrie , 
Lectures  on  the  Operative  Surgery  of  the  Eye,  8vo. 
Lond.  1823.  p.  117,  &c.  R.  Middlemore,  On  Dis.  of  the 
Eye,  vol.  ii.  p.  545.  8vo.  Lond.  1835.  Wm.  Mackenzie , 
on  Dis.  of  the  Eye,  ed.  ii.  p.  254.  8vo.  Lond.  1835. 

ENCEPHALOCELE.  (From.  hxsfa\oi,  the 
brain,  and  KvXti,  a tumour.)  A hernia  of  the 
brain.  (See  Hernia  Cerebri.) 

ENCYSTED  TUMOURS.  (See  Tumours, 
Encysted.) 

ENEMA.  The  following  are  seme  of  the 
most  useful  glysters  employed  in  the  practice  of 
surgery. 

Cathartic. 

P\.  Decocti  hordei  fbj. 

Sodas  muriatis  ^ j . • — Misce. 

R.  Decocti  avenas  ftj 
Olei  olivas  3 ij. 

Magnesiae  sulphatis  3 j.  — Misce. 

Anodyne. 

R.  Mucilaginis  amyli.  Aquae  distillate  sing. 

3 ij.  Tincturas  opii  guttas  xl.  — Misce. 

R.  Olei  olivas  3 iv.  Tincturae  opii  guttas  xl. 

- — Misce. 

The  two  hitter  are  particularly  useful,  when 
great  irritation  exists  about  the  rectum,  bladder, 
or  urethra.  They  have  great  effect  in  diminishing 
spasmodic  affections  of  this  canal  and  neck  of  the 
bladder.  Hence  they  are  often  employed  in  re- 
tention of  urine,  in  which  cases  their  total  quantity 
should  not  exceed  two,  or  three  ounces,  which 
will  he  more  likely,  than  a larger  quantity,  to 
remain  within  the  bowel  a sufficient  time  to  let 
the  anodyne  qualities  of  the  opium  have  the  de- 
sired influence. 

Tobacco, 

Employed  in  cases  of  strangulated  hernia. 

R.  Nicotianse  3 j . Aq.  ferventis  ft  j.  The  plant 
is  to  be  macerated  ten  minutes,  and  the  liquor 
then  strained  for  use.  One  half  should  be  first 
injected,  and  soon  afterwards  the  other,  unless  the 
glyster  operate  with  dangerous  violence,  as  it  some- 
times does  in  particular  constitutions. 

ENTEROCELE.  (From  IVrepa,  the  bowels, 
and  mhv,  a tumour.)  A hernia,  the  contents  of 
which  are  intestine. 

ENTERO-EPIPLOCELE.  (From  hrspa,  the 
bowels,  E7nVxc>oy,  the  omentum,  and  xvXn,  a tu- 
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mour.)  A hernia,  the  contents  of  which  are  both 
intestine  and  omentum. 

ENTROPIUM.  (Fromlv  and  rpsircc,  to  turn.) 
An  inversion  of  the  eyelids.  (See  Trichiasis.) 

EPIGLOTTIS  SHOT  AWAY.  The  prac- 
tice of  Baron  Larrey  furnishes  a curious  example, 
in  which  the  epiglottis  of  a Trench  soldier  was 
shot  off  at  the  battle  of  Alexandria,  on  the  21st 
of  March,  1801.  The  ball  entered  at  the  angle  of 
the  jaw,  crossed  the  throat  oblicpiely,  and  came 
out  at  the  opposite  side  of  the  neck.  The  base  of 
the  tongue  was  grazed,  and  the  epiglottis  shot 
away ; the  patient  spit  it  up  after  the  accident, 
and  showed  it  to  the  surgeon  who  first  saw 
him . 

The  patient  was  not  in  much  pain ; but,  his 
voice  was  hoarse,  feeble,  and  scarcely  audible. 

When  he  first  attempted  to  swallow,  he  was 
seized  with  a convulsive  suffocating  cough,  at- 
tended with  vomiting.  Annoyed  by  thirst,  which 
the  extreme  heat  of  the  weather  and  the  irritation 
of  the  wound  excited,  he  incessantly  repeated  his 
attempts  to  drink;  but,  always  with  the  same 
result.  Tour  days  were  passed  in  this  deplorable 
condition.  He  already  experienced  violent  com- 
plaints in  his  stomach ; continual  loss  of  sleep ; 
he  had  a small  accelerated  pulse;  and  was  be- 
ginning to  look  thin. 

If  the  patient  had  been  abandoned  to  the  re- 
sources of  nature,  he  would  have  died  in  the  course 
of  a few  days.  The  most  urgent  indication  was  to 
appease  the  hunger  and  thirst.  An  elastic  gum 
tube  was  introduced  into  the  pharynx,  and  by 
means  of  it,  the  patient  was  given  some  drink, 
which  relieved  him  much,  and  afterwards  some 
rich  broth.  The  patient  was  fed  in  this  manner 
for  six  weeks,  at  the  end  of  which  time  he  was 
able,  without  the  assistance  of  the  tube,  to  swallow 
thick  panado,  and  thickened  rice,  made  into  little 
balls.  The  power  of  speech  and  deglutition  in 
time  became  more  perfect ; in  consequence,  as 
Larrey  imagines,  of  an  enlargement  of  the  ary- 
tenoid cartilages,  and  an  expansion  of  that  part  of 
the  base  of  the  tongue  which  lies  next  to  the  glottis 
having  formed  a sort  of  substitute  for  the  epi- 
glotti.  (Mem.  de  Chir.  Militaire,  t.  ii.  p.  145 — 
149.) 

The  foregoing  case  illustrates  the  utility  of  elastic 
gum  tubes  for  conveying  nourishment  and  medi- 
cines down  the  oesophagus  in  some  wounds  of  the 
throat.  All  practitioners  should  be  duly  impressed 
with  the  necessity  of  having  such  instruments 
always  at  hand.  The  patient,  whose  case  is  above 
recited,  owed  his  preservation  altogether  to  this 
means,  without  which  he  must  have  been  starved 
to  death. 

In  the  4th  vol.  of  the  above  work,  p.  247,  is 
recorded  another  case,  in  which  a gunshot  wound, 
that  took  away  the  epiglottis,  and  broke  the  os 
hyoides,  was  successfully  treated. 

^ EPIPHORA.  (From  sTrupepa,  to  carry  with 
force.)  By  this  term  is  meant  an  accumulation 
of  tears  on  the  anterior  part  of  the  eye ; in  con- 
sequence of  which,  the  person  affected  is  not  only 
under  the  necessity  of  frequently  wiping  them 
away,  but  vision  is  injured  by  the  morbid  refrac- 
tion, which  they  produce  of  the  rays  of  light  that 
enter  the  pupil.  Stillicidium  lachrymarum  is  dis- 
tinguished by  modern  writers  from  epiphora : the 
cause  of  stillicidium  lies  in  some  obstacle  to  the 
absorption  and  conveyance  of  the  tears  from  the 
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lacus  Tacrymarum  into  the  sac.  Epiphora,  on  the 
other  hand,  consists  in  a superabundant  secretion 
of  tears,  and  is  a disease  of  the  secreting,  not  of 
the  excreting,  parts,  of  the  lachrymal  organs.  (See 
IT.  M.  McKenzie’s  valuable  Essay  on  the  Diseases  of 
the  Lachrymal  Organs,  p.  47.  8vo.  Lond.  1819; 
and  Beer,  Lehre  von  den  Augenkr.  b.ii.) 

EPIPLOCELE.  (From  IttIttXoov,  the  omen- 
tum, and  xhXn,  a tumour.)  A hernia,  formed  by 
a protrusion  of  the  omentum.  (See  Hernia.) 

EPULIS.  (From  Ith,  upon,  and  oZxa.,  the 
gums.)  A small  tubercle  on  the  gums.  It  is 
sometimes  cancerous.  The  best  plan  of  cure  is  to 
extirpate  it  with  a knife. 

ERETHISMUS.  (From  Eps0i£a>,  to  irritate.) 
The  state  of  irritation,  attending  the  early  stage 
of  acute  diseases.  Mr.  Pearson  has  described  a 
state  of  the  constitution  produced  by  mercury 
acting  on  it  as  a poison.  He  calls  it  the  mercurial 
erethismus,  and  mentions,  that  it  is  characterised 
by  great  depression  of  strength,  anxiety  about  the 
praicordia,  irregular  action  of  the  heart,  frequent 
sighing,  trembling,  a small,  quick,  sometimes  in- 
termitting pulse,  occasional  vomiting,  a pale  con- 
tracted countenance,  a sense  of  coldness ; but 
the  tongue  is  seldom  furred,  nor  are  the  vital  and 
natural  functions  much  disturbed.  In  this  state, 
any  sudden  exertion  will  sometimes  prove  fatal. 
Mr.  Pearson  advises,  with  a view  of  preventing 
the  dangerous  tendency  of  this  affection,  the 
immediate  discontinuance  of  the  use  of  mer- 
cury ; and  exposing  the  patient  to  a dry  cool 
air.  The  incipient  erethismus  may  often  be  averted 
by  the  camphor  mixture  and  large  doses  of  am- 
monia, if  mercury  be  also  left  off..  Sarsaparilla 
is  also  beneficial,  when  the  stomach  will  bear 
it.  ( Pearson  on  Lues  Venerea , p.  156,  &c. 
edit.  2.) 

ERYSIPELAS.  (From  Ifa,  to  draw,  and 
TTEXa?,  adjoining.)  St.  Anthony’s  fire  ; so  called, 
from  its  tendency  to  draw  the  neighbouring  parts 
into  the  same  state,  or  its  propensity  to  spread. 
Sometimes  the  term  is  believed  to  be  derived 
from  Eptiflpoj,  red,  and  from  <niXoq,  the  skin. 

Erysipelas  may  be  defined  to  be  a cutaneous 
inflammation,  attended  with  redness,  which  dis- 
appears, and  leaves  a white  spot  for  a short  time 
after  being  touched  with  the  end  of  the  finger  ; 
and  the  affection,  which  is  irregularly  circum- 
scribed by  a defined  line,  is  characterised  by  a 
remarkable  propensity  to  spread. 

The  part  is  generally  of  a bright  red  colour, 
clear,  and  shining.  The  disorder  is  not  accom- 
panied by  throbbing  ; and  a burning  heat  and 
tingling  are  felt,  rather  than  acute  pain.  If  the 
skin  alone  be  affected,  there  is  hardly  any  per- 
ceptible swelling,  and  no  tension  ; “ yet  some 
difference  is  perceived  between  the  sound  and  the 
inflamed  part  by  passing  the  finger  over  it.”  In 
many  instances,  vesications  arise  ; a circumstance 
which  led  Dr.  Willan  to  include  the  disease  in 
the  order  Bullce . However,  if  we  mean  this 
arrangement  to  extend  to  what  is  named  local,  or 
accidental  erysipelas,  as  well  as  to  the  idiopathic 
forms  of  the  disorder,  there  cannot  be  a doubt  of 
its  inaccuracy,  many  examples  of  erysipelas  from 
local  irritation  being  characterised  neither  by 
fever  nor  vesications. 

Desault  preferred  the  division  of  erysipelas  into 
phlegmonous,  bilious,  and  local.  (Chir.  Journ. 
vol.  ii.)  Mr.  Pearson  divided  the  complaint  into 
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three  forms,  viz.  phlegmonous,  (edematous,  and 
gangrenous.  ( Principles  of  Surgery,  chap,  x.) 
Eurserius  notices,  1.  The  idiopathic,  or  primitive 
erysipelas,  or  that  which  arises  spontaneously 
from  an  internal  cause,  unpreceded  by  any  other 
disease.  2.  Symptomatic  or  secondary  erysipelas, 
depending  on  another  affection,  by  which  its  pro- 
gress is  completely  influenced.  3.  Accidental 
erysipelas,  or  that  which  is  casually  excited  by 
some  external  manifest  cause.  Instit.  Med.  Prac. 
t.  ii.  c.  2.  8vo.  Lips.  1798.) 

The  division  adopted  by  Mr.  Lawrence  is  into 
erythema,  simple,  ocdematous,  and  phlegmonous 
erysipelas.  By  erysipelas  he  understands  “ in- 
flammation of  the  skin,  either  alone,  or  in  con- 
junction with  that  of  the  subjacent  adipous  and 
cellular  tissues.  Like  other  inflammations  (he 
says),  it  varies  in  degree.  When  it  affects  the 
surface  of  the  skin,  which  is  red,  not  sensibly 
swelled,  soft,  and  without  vesication,  it  is  called 
erythema.  Simple  erysipelas  is  a more  violent 
cutaneous  inflammation,  attended  with  effusion 
into  the  cellular  substance;  and  generally  with 
vesication:  phlegmonous  erysipelas  is  the  high- 
est degree  of  the  affection,  involving  the  cellular 
and  adipous  membrane,  as  well  as  the  skin,  and 
causing  suppuration  and  mortification  of  the 
former.”  (See  Med . Chir.  Trans,  vol.  xiv. 
p.  2.)  When  erysipelas,  however,  is  defined 
to  be  inflammation  of  the  skin,  a peculiar  kind 
of  inflammation  must  be  implied  ; for  the  skin, 
like  all  other  parts,  is  often  the  seat  of  common 
inflammation. 

In  phlegmonous  erysipelas,  termed  by  Dupuytren 
diffuse  phlegmon,  (Clin.  Chir.  t.  ii.  p.  289.),  the 
skin  is  more  raised  than  in  the  simple  form  of  the 
complaint,  the  swelling  is  harder  and  deeper,  and 
of  a darker  colour.  The  redness  has  often  a 
brownish,  or  dark  livid  tint  ; ancf  the  discolouration 
is  sometimes  irregular,  giving  to  the  part  a marbled 
appearance.  The  tumefaction  is  more  consider- 
able than  in  simple  erysipelas,  the  whole  depth  of 
the  adipous  and  cellular  textures  being  loaded 
with  effusion,  so  that  the  arm  or  leg  appears  of 
twice  the  natural  size.  The  sensation  of  heat 
and  pain  is  aggravated  in  a very  severe  de- 
gree, and  may  be  accompanied  with  throbbing. 
The  swollen  part  at  first  yields  slightly  to  the 
pressure  of  the  finger,  but  subsequently  becomes 
tense  and  firm.  Yesications,  often  minute  and 
miliary,  form  on  the  surface,  with  purulent  con- 
tents ; but,  sloughing  of  the  cellular  tissue  soon 
comes  on,  and  the  febrile  symptoms  are  aggra- 
vated. According  to  Mr.  Lawrence’s  observ- 
ations, these  dangers  are  not  attended  with 
increased  swelling,  elevation,  and  pointing,  as  in 
phlegmon  ; on  the  contrary,  there  is  rather  a di- 
minution of  tension,  a subsidence,  and  a feel  of 
softness  in  the  part.  A similar  account  is  given 
by  Dupuytren,  who  states,  that,  when  the  dis- 
order has  reached  the  period  when  phlyctenae 
have  formed,  and  the  cellular  tissue  becomes 
thickened  and  indurated,  the  symptoms  appear  for 
two,  three,  or  four  days  to  be  stationary ; and  an 
inexperienced  surgeon  is  even  led  to  hope  for  the 
resolution  of  the  inflammation,  while  the  danger  is 
really  urgent,  and  suppuration  already  exists. 
(See  Clin.  Chir.  t.  ii.  p.  311.)  Experience  alone 
can  teach  the  practitioner  to  distrust  this  deceitful 
stage,  and  not  to  neglect  to  practise  timely 
punctures  or  incisions.  In  fact,  as  Dupuytren 


observes,  in  two  or  three  days,  if  the  disease  be 
allowed  to  make  progress,  the  skin  separates  from 
the  subjacent  parts,  and  breaks,  or  the  phlyctenae 
give  way  ; a dark-coloured  serosity  flows  out ; 
and  white,  or  sometimes  black  sloughs  are  visible 
under  the  skin,  which  extend  with  rapidity.  (Clin. 
Chir.  t.  ii.  p.  312.)  At  first,  the  cellular  texture 
contains  a whey- like  or  whitish  serum.  The  fluid 
gradually  becomes  yellow  and  purulent,  and  we 
often  find  it  presenting  all  the  characters  of  good 
pus,  and  very  thick.  The  serum  is  diffused  through 
the  cells  at  an  early  period,  and  a mixture  of 
serum  and  pus  often  fills  a considerable  portion  of 
the  cellular  texture,  without  any  distinct  boundary. 
Frequently  matter  is  deposited  in  small  separate 
portions,  forming  a kind  of  little  abscesses,  which 
often  run  irregularly  in  the  cellular  texture.  This 
texture  turns  gray,  yellowish  or  tawny,  and  some- 
times appears  like  a dirty  spongy  substance  filled 
with  a turbid  fluid  : thus  losing  its  vitality  alto- 
gether, it  is  converted  into  more  or  less  consider- 
able fibrous  shreds,  of  various  size  and  figure, 
which  come  away  soaked  with  matter  like  a 
sponge.  The  integuments  over  a large  slough  of 
this  kind,  being  deprived  of  their  vascular  supply, 
become  livid,  and  often  lose  their  vitality.  The 
suppurating  and  sloughing  processes  go  on  to  a 
great  extent  when  an  entire  limb  is  affected, 
sometimes  completely  detaching  the  skin,  and 
often  separating  it  through  a large'  space  ; occa- 
sionally penetrating  deeper,  passing  between  the 
muscles,  causing  inflammation  of  them,  suppu- 
ration between  them,  and  often  sloughing  of  the 
tendons.  When  the  substance  of  a limb  is  thus 
generally  inflamed,  the  joints  do  not  escape ; 
inflammation  of  the  synovial  membranes,  effusion 
of  matter  into  the  joint,  and  ulceration  of  the 
cartilages  take  place.  (See  Hutchison’s  Practical 
Ohs.  p.  115.  ed.  2 ; and  Bibl.  Med.  Sept.  1827. 
p.  331.)  Dupuytren  refers  to  cases,  in  which  a 
quart  of  matter  was  discharged  daily,  and  to  one 
fatal  instance  in  the  Hotel  Dieu,  where  the  whole 
leg  was  stripped  of  the  skin  and  cellular  tissue, 
and  the  tibia  and  patella  denuded.  (See  Clin. 
Chir.  t.  ii.  p.  314.)  If,  however,  the  patient 
should  recover  after  tedious  suppurations  and 
discharge  of  sloughs,  the  parts,  which  have  been 
inflamed,  are  so  changed  in  structure,  and  skin, 
fascia,  muscles,  tendons,  and  bones,  are  so  mate- 
rially agglutinated  and  fixed,  after  the  extensive 
destruction  of  the  connecting  cellular  texture, 
that  the  motions  of  the  part  are  permanently  and 
seriously  injured.  (See  Lawrence,  in  Med.  Chir. 
Trans,  vol.  xiv.  p.  12.) 

The  attack  of  phlegmonous  erysipelas,  and 
especially  of  the  spontaneous  form  of  it,  is  an- 
nounced by  a greater  or  less  degree  of  shivering, 
which  is  followed  by  heat,  and  febrile  disturbance. 
The  fever,  though  of  the  continued  type,  has 
paroxysms  and  remissions,  two  or  three  times 
a day.  A slight  uneasiness  in  the  skin  is  often 
felt  twenty-four  or  thirty-six  hours  before  the  shi- 
vering takes  place.  The  skin  afterwards  assumes 
a rose  colour,  which  is  not  uniform,  but  has  a 
winding  appearance  ; and  in  this  stage,  whether 
the  case  is  to  be  simple  or  phlegmonous  ery- 
sipelas, would  be  difficult  to  prognosticate,  were 
it  not  for  a degree  of  oedema  in  the  subcutaneous 
cellular  texture,  and  the  pitting  caused  by  the 
pressure  of  the  finger.  Afterwards  the  symptoms 
increase,  the  fever  is  redoubled,  and  the  finger, 
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Strongly  pressed  upon  the  skin,  no  longer  makes 
an  impression  or  hollow  in  it ; but,  on  the  con- 
trary, feels  a considerable  resistance  ; the  redness, 
which  is  intense,  assumes  a darker,  or  even  a 
purplish  colour ; the  skin  becomes  shining ; 
phlyctenae  arise ; the  cellular  tissue  is  dense  and 
indurated  ; the  urinous  and  other  secretions  are 
diminished,  altered,  or  suppressed ; and  the  pa- 
tient is  in  a constipated,  sleepless,  and  extremely 
agitated  state.  (See  Dupuytren  in  Clin.  Chir. 
t,  ii.  p.  310.) 

In  simple  erysipelas,  the  skin  is  preternaturally 
red  and  shining,  having  a light  or  rosy  tint  in  the 
early  stage  and  slighter  cases  of  the  affection ; 
whence,  in  some  languages,  it  has  received  the 
popular  appellation  of  the  rose;  whilst,  in  other 
instances,  it  is  of  a bright  scarlet,  or  even  a deep 
and  livid  red.  The  colour  disappears  on  pressure, 
returning  as  soon  as  the  pressure  is  removed. 
If  the  skin  alone  be  affected,  there  is  hardly  any 
perceptible  swelling,  and  no  tension  ; yet  some 
difference  is  perceived  between  the  sound  and  the 
inflamed  part,  by  passing  the  finger  over  it. 
Erysipelas,  however,  is  found  by  Mr.  Lawrence 
to  be  seldom  confined  to  the  skin,  except  in  the 
slightest  cases ; effusion  soon  takes  place  into  the 
cellular  texture,  causing  a soft  swelling;  and  this 
may  be  considerable,  together  with  much  tension 
and  a shining  surface,  when  a large  part  of  the 
body,  or  an  entire  limb,  is  involved.  The  in- 
flamed part  is  hot  and  painful ; at  first,  a stinging 
or  itching  is  felt,  which  soon  becomes  a sharp, 
smarting,  and  burning  sensation,  with  acute  pain 
on  pressure.  The  pain  is  not  so  intense  and 
unremitting  as  in  phlegmon;  nor  is  it  attended 
with  throbbing.  This  kind  of  inflammation  often 
ends  by  resolution  ; the  redness  and  other  sym- 
ptoms disappearing,  and  the  skin  recovering  its 
natural  state,  with  or  without  desquamation  of  the 
cuticle.  Frequently  serous  effusion  takes  place 
from  the  inflamed  surface,  elevating  the  cuticle 
into  smaller  or  larger  vesicles,  or  into  bullae  like 
those  produced  by  blisters ; or  raising  it  by  a 
soft,  yellow,  jelly-like  deposit,  which  remains 
slightly  adherent  to  both  the  cutis  and  cuticle. 
The  contents  of  the  vesicles  or  bullae,  are  trans- 
parent, sometimes  nearly  colourless,  but  more 
commonly  yellowish ; sometimes  they  consist  of 
a thin  pus  ; or  they  may  exhibit  a bloody  or  livid 
discoloration.  The  fluid  loses  its  clearness, 
becoming  thicker,  opaque,  and  whitish,  or  yel- 
lowish. The  cuticle  gives  w'ay ; the  fluid  escapes, 
and  incrustations  form,  which  soon  fall  off,  leaving 
the  skin  sound ; or  they  may  lead  to  superficial 
ulcerations.  Erysipelas  sometimes  produces  gan- 
grene ; but  this  is  a comparatively  rare  occur- 
rence. So  long  as  this  inflammation  is  confined 
to  the  skin,  it  does  not  produce  suppuration  ; and 
the  affection  of  the  cellular  structure  is  too  slight 
for  that  termination  in  most  cases  of  simple  ery- 
sipelas. It  may,  however,  become  more  severe 
at  one  point ; and  thus  we  occasionally  see  the 
formation  of  abscess  under  the  skin  towards  the 
decline,  or  after  the  disappearance,  of  the  general 
erysipelatous  redness.  This  inflammation  gene- 
rally attacks  a considerable  surface  of  the  skin, 
the  inflamed  part  being  irregularly  circumscribed 
by  a defined  line.  It  spreads  quickly  to  the 
neighbouring  skin,  declining  and  disappearing  in 
the  part  first  affected.  Thus,  we  commonly  see 
the  various  stages  of  erysipelas  existing  together 
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at  the  same  time  in  different  parts  of  the  skin  ; 
the  portion  last  affected  is  red  and  swelled  ; 
another  part  is  vesicated  ; while  others  exhibit 
incrustation  and  desquamation.  Sometimes  it 
leaves  the  part  first  affected  to  appear  in  a distant 
situation.  Its  origin,  development,  and  complete 
termination,  seldom  take  place  in  one  and  the 
same  spot.  The  neighbouring  absorbent  glands 
are  freauently  inflamed,  and  red  streaks  are 
sometimes  seen  leading  to  them.  (See  Lawrence, 
in  Med.  Chir.  Trans,  vol.  xiv.) 

A little  before  the  appearance  of  the  redness, 
and  sometimes  during  several  previous  days,  the 
patient  experiences  considerable  indisposition ; 
loses  his  appetite ; has  shiverings  and  violent 
pain  in  his  head,  accompanied  sometimes  with 
vomiting,  and  always  with  weakness  and  de- 
jection. Frequently  bilious  complaints  occur,  at- 
tended with  a bitter  taste  in  the  mouth,  and  fetid 
eructations  from  the  stomach.  The  tongue  is 
moist,  and  covered  with  a yellow  mucus.  The 
patient  afterwards  has  a dry  parched  skin  ; con- 
stipation ; an  accelerated  pulse ; thirst,  and  other 
common  symptoms  of  fever.  Blood  drawn  from 
a vein  exhibits  in  a greater  or  less  degree  the 
inflammatory  character.  “ Often,  particularly 
when  the  head  is  the  seat  of  erysipelas,  the  sen- 
sorium  is  principally  affected,  and  symptoms  are 
of  the  kind  called  nervous,  such  as  pain  and  op- 
pression of  the  head,  sleepiness,  coma,  or  delirium. 
The  tongue  in  such  cases  becomes  dry  and 
brown  ; but,  according  to  Mr.  Lawrence,  this 
state  of  the  organ  is  often  owing  principally  to 
the  circumstance  of  the  patient  breathing  entirely 
through  the  mouth ; the  pulse  is  rapid  and  feeble, 
and  there  is  great  loss  of  muscular  strength ; in 
short,  the  symptoms  at  length  are  those  called 
typhoid.  In  other  cases,  the  circulation  and  the 
nervous  system  are  not  much  affected  ; but,  there 
is  pain  in  the  epigastric  region,  foul  tongue,  with 
bad  taste  in  the  mouth,  nausea,  and  constipation  ; 
that  is,  so  many  indications  of  disordered  stomach 
and  intestinal  canal,  to  which,  as  its  cause,  the 
local  affection  must  be  referred.”  (Med.  Chir. 
Trans.  Ohs.  xiv.  p.  6.)  This  last  form  of  the 
complaint  has  been  termed  by  Desault  and  others, 
bilious  erysipelas.  In  phlegmonous  erysipelas 
which  is  attended  with  phlyctenae,  the  urinary 
and  other  secretions  are  altered  and  diminished, 
or  even  quite  suppressed.  Constipation  prevails ; 
the  patient  is  sleepless ; and  the  general  derange- 
ment is  excessive.  Mr.  Lawrence  represents 
phlegmonous  as  differing  from  simple  erysipelas, 
merely  in  the  higher  degree  and  deeper  extent  of 
the  inflammation,  which  not  only  occupies  the 
w'hole  thickness  of  the  skin,  and  subjacent  adipous 
and  cellular  tissues,  but  soon  proceeds  in  the 
latter  to  suppuration  and  sloughing,  the  skin 
itself  being  often  involved  secondarily  in  the 
mortification.  Other  w'riters,  however,  regard  as 
examples  of  phlegmonous  erysipelas,  cases,  which 
perhaps  would  not  be  comprehended  in  the  above 
view;  and,  in  fact,  the  exact  line,  that  should 
divide  one  form  of  erysipelas  from  another,  does 
not  always  admit  of  being  drawn.  The  affected 
part,  which  is  at  first  firm,  becomes  softer,  when 
diffused  suppuration  and  matter  mixed  with 
sloughs  are  under  the  skin.  Experience  proves 
that  the  seat  of  phlegmonous  erysipelas  is  in  the 
skin  and  cellular  substance,  and  that  the  disease 
does  not  generally  extend  beneath  the  fascia. 
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Mr.  Lawrence  differs  from  Mr.  Hutchison,  in 
having  always  found  the  aponeuroses  unaffected 
in  examination  after  death,  and  seen  no  symptoms 
referrible  to  such  an  inflammation  during  life. 

“ They  may  indeed  become  involved  in  the  dis- 
ease when  it  is  violent,  and  they  must  suffer  par- 
tially when  it  extends  to  the  intermuscular  cel- 
lular texture,  but  they  are  not  primarily  affected 
in  these  cases,  while,  in  the  majority  of  instances, 
they  do  not  suffer  at  all.'’  (Med.  Chir.  Trans. 
vol.  xiv.  p.  16.) 

According  to  several  writers,  the  seat  of  ery- 
sipelas in  the  greater  number  of  cases  is  the  very 
surface  of  the  cutis  5 its  most  vascular  and 
nervous  part.  (Diet,  des  Sciences  Med.  t.  xiii.  p. 
255.)  Perhaps  it  may  be  true,  that  simple  erysip- 
elas commences  here,  and  is  most  intense  ; yet,  the 
affection  generally  extends  more  deeply,  and  affects 
the  subjacent  cellular  tissue,  particularly  in  cases 
of  phlegmonous  erysipelas,  which  is  even  believed 
by  Dupuytren  to  be  the  texture  in  which  it  begins. 
The  researches  of  Mr.  Lawrence  have  taught 
him,  as  already  noticed,  that  erysipelas  is  seldom 
confined  to  the  skin,  except  in  the  slightest  cases  ; 
effusion  soon  takes  place  into  the  cellular  texture, 
causing  a soft  swelling  ; and  this  may  be  consider- 
able together  with  much  tension  and  a shining  sur- 
face, when  a large  part  of  the  body,  or  an  entire  limb, 
is  involved.  (See  Med.  Chir.  Trans,  vol.  xiv.  p. 
3.)  The  affection  of  the  cellular  tissue,  however, 
s very  different  from  what  happens  in  phlegmo- 
nous inflammation.  In  true  erysipelas,  healthy 
pus  is  rarely  found  enclosed  in  a circumscribed 
cavity  ; and  when  there  is  any  secretion  of  puru- 
lent matter,  a feel  is  communicated,  on  compres- 
sing the  part,  almost  like  that  which  a sponge 
would  give.  In  such  cases,  the  cellular  tissue  is 
frequently  gangrenous. 

Excepting  cases  on  the  lower  extremity,  phleg- 
monous erysipelas  frequently  ends  in  resolution ; 
but,  in  the  lower  limbs,  it  has  a great  tendency  to 
suppuration.  Here  the  cellular  tissue  has  as 
great  a disposition  to  suppurate,  as  that  of  the  eye- 
lids or  the  scrotum.  This  consequence,  when  it 
happens,  is  always  productive  of  a great  deal  of 
mischief ; for  the  pus  collects  not  in  one  cavity  or 
mass,  but  numberless  distinct  points,  and  large 
flakes  of  the  cellular  tissue  perish.  Thus,  Dupuy- 
tren observes,  that  he  has  often  taken  out  some 
portions  of  it,  which  were  six  or  seven  inches  in 
length.  Nor  is  this  all;  for  the  skin  frequently 
assumes  a dark  purple  colour,  and  sloughs,  rather 
from  defect  of  nutrition  than  from  inflammation. 
As  is  remarked  by  this  eminent  surgeon,  such 
mortification  of  the  skin  is  very  common  in  the 
leg,  where  the  nutrient  arteries,  the  tibial  and 
peronaeal,  being  deeply  placed,  only  commu- 
nicate with  the  integuments  by  small  ramifica- 
tions, and  where  the  destruction  of  the  cellular  tissue 
occasions  a destruction  of  almost  all  those  slender 
vessels.  But,  on  the  head,  this  kind  of  mortifica- 
tion is  exceedingly  rare,  though  phlegmonous  ery- 
sipelas in  that  situation  is  remarkably  common. 
This  difference  is  ascribed  by  Dupuytren,  to  the 
distribution  of  the  temporal,  frontal,  and  occipital 
arteries,  which,  lie  close  under  the  skin,  between  it 
and  the  aponeurosis  of  the  occipito-frontalis 
muscle.  Hence,  the  supply  of  blood  to  the  skin 
is  not  much  interrupted,  even  though  the  cellular 
tissue  under  that  aponeurosis  become  the  seat  of 
suppuration  in  phlegmonous  erysipelas.  In  fact, 


Dupuytren  had  never  seen  but  one  example  i 
which  the  skin  of  the  head  mortified  in  conse- 
quence of  phlegmonous  erysipelas.  (See  Dupuy- 
tren, in  CLin.  Chir.  t.  ii.  p.295.)  The  rarity  of 
the  termination  of  phlegmonous  erysipelas  of  the 
face  in  suppuration,  is  noticed  by  Bateman, 

( Synopsis , fyc,  p.  127.) 

Every  surgeon  is  well  aware,  that  one  cause 
of  erysipelatous  inflammation,  is  a fever  of  a 
determinate  and  peculiar  nature,  one  feature  of 
which  is  the  invariable  production  of  this  kind  of 
inflammation  upon  the  surface  of  the  body. 

With  respect  to  the  causes  of  erysipelas,  it  is 
the  opinion  of  Mr.  Lawrence,  that  no  difference 
prevails  on  this  point  between  erysipelas  and  other 
inflammations.  “ The  habitual  excitement  of  the 
vascular  system,  or  the  long-continued  disturb- 
ance of  the  stomach,  alimentary  canal,  and  liver, 
consequent  on  intemperance  and  excess,  lay  the 
foundation  of  inflammation  generally,  and  it  de- 
pends on  individual  peculiarity,  or  on  local  causes, 
whether  the  skin  or  other  parts  shall  be  the  seat 
of  the  disease.  In  most  cases  of  erysipelas,  the 
bilious  and  digestive  systems  are  more  or  less 
actively  disordered,  such  disorder  appearing 
sometimes  to  produce  the  cutaneous  affection, 
sometimes  to  be  excited  sympathetically  by  it. 
Hence  Desault  established  the  denomination  of 
bilious,  in  contradistinction  to  phlegmonous,  ery- 
sipelas ; on  which  division  it  may  be  observed, 
that  the  symptoms  called  bilious  are  commonly 
found  also  in  phlegmonous  cases.”  (Med. 
Chir.  Trails,  vol.  xiv.  p.  36.)  Erysipelas  may 
arise  from  external  irritants  of  all  kinds;  from 
heat,  or  cold ; blisters,  issues,  setons,  caustics, 
or  other  acrid  matters  applied  to  the  skin ; from 
wounds,  punctures,  bruises,  surgical  operations, 
and  all  kinds  of  injury.  The  mechanical  or  che- 
mical irritation  of  wounds,  ulcers,  or  other  local 
diseases,  will  cause  it.  “Neglect  of  previous 
preparation,  inattention  to  diet,  injudicious  modes 
of  dressing,  continued  exercise  of  the  affected 
part,  and  an  imprudent  degree  of  general  exer- 
tion, are  frequent  causes  of  erysipelas  after 
operations  and  wounds,  and  in  the  course  of  ul- 
cers and  other  local  affections.  When  these 
several  points  are  properly  attended  to,  we  shall 
not  be  much  troubled  with  traumatic  and  hospital 
erysipelas.  Irritating  plasters,  a heating  load  of 
dressings,  and  tight  bandaging,  are  common 
causes  of  erysipelas,  whether  in  the  case  of 
wounds,  or  operations.  Light  applications,  and 
keeping  the  parts  cool,  are  simple  but  effectual 
preventives.  The  most  frequent  source,  however, 
of  this  affection,  after  accidents  or  operations,  is 
improper  diet,  that  is,  indulgence  in  animal  food, 
or  fermented  liquors.”  (Lawrence,  vol.  cit. 
p.  38.)  Another  very  common  source  of  ery- 
sipelas after  wounds,  is  the  indiscriminate  use  of 
sutures. 

In  most  cases,  erysipelas  would  seem  to  be 
intimately  dependent  on  the  state  of  the  con- 
stitution. Thus,  persons  in  the  habit  of  drunken- 
ness, and  other  kinds  of  intemperance,  and  who, 
in  a state  of  intoxication,  meet  with  local  in- 
juries, often  have  erysipelatous  inflammation  in 
consequence  of  them.  Other  subjects,  who  lead 
more  regular  lives,  experience,  when  they  meet 
with  similar  injuries,  healthy  phlegmonous  in- 
flammation. 

A further  proof,  that  erysipelas  is  mostly  de- 
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pendent  on  constitutional  causes,  is,  that  the  af- 
fection is  particularly  frequent  in  autumn,  or  in 
any  season  when  hot  weather  is  succeeded  by 
cold  and  wet. 

Erysipelas  attacks  both  sexes ; but  women  are 
thought  to  be  rather  more  subject  to  it  than  men ; 
and  the  reason  for  this  circumstance,  generally 
mentioned,  is  the  greater  delicacy  and  tenderness 
of  the  skin  in  females.  But  it  would  be  quite 
as  rational  to  suspect  their  weaker  and  more  irri- 
table constitutions,  and  their  sedentary  mode  of 
life.  In  lying-in  hospitals,  and  other  charities 
for  the  reception  of  children,  new-born  infants 
are  often  afflicted  with  a species  of  erysipelas, 
which  begins  in  the  umbilical  region,  and  thence 
extends  to  the  pudenda.  This  case,  which  some- 
times terminates  in  gangrene,  and  proves  fatal, 
has  been  ascribed  by  some  writers  to  injury  done 
to  the  naval-string  during  labour,  and  by  others 
to  the  bad  air  frequently  allowed  to  accumulate 
in  establishments  of  the  above  description ; a 
cause,  which  too  often  renders  complaints,  which 
are  at  first  trivial,  ultimately  fatal. 

Sometimes  the  complaint  is  scarcely  cured  in 
one  place,  when  it  makes  its  appearance  in  an- 
other; and  when  this  tendency  is  evinced  in  a 
great  degree,  the  case  is  termed  erysipelas  am- 
bulans,  vel  erraticum.  La  Motte  has  published 
a striking  instance  of  this  form  of  the  disease. 
A child,  between  nine  and  ten  years  of  age,  was 
attacked  with  erysipelas  of  the  scalp,  forehead, 
and  ears,  wrhich  afterwards  extended  to  the  neck 
and  then  to  the  shoulders,  while  the  scalp  and 
face  became  free  from  it : in  proportion  as  the 
disease  spread  downwards,  all  the  upper  parts 
got  well,  so  that,  in  the  end,  there  was  no  portion 
of  the  surface  of  the  body  which  had  escaped, 
even  down  to  the  fingers  and  toes,  the  parts  last 
of  all  affected.  (06s.  Chir .) 

An  uncommon  variety  of  disease  is  an  univer- 
sal erysipelas.  No  disorder  is  more  subject,  than 
the  present,  to  relapses;  but  a remarkable  thing, 
sometimes  attending  the  return  of  the  complaint,  is 
its  being  sometimes  strictly  periodical.  In  chloro- 
tic women,  the  erysipelatous  attack  is  occasionally 
made  every  month  just  at  the  period  when  the 
menses  should  take  place.  (Hoffman.)  This 
periodical  nature  of  erysipelas  has  been  observed 
in  men : Larrey  knew  two  male  patients,  one  of 
whom  used  to  be  attacked  with  erysipelas  twice  a 
year  at  the  time  of  the  equinox;  the  other  had 
only  one  attack  annually,  which  was  wont  to  hap- 
pen in  the  beginning  of  the  spring.  My  friend, 
Mr.  Maul  of  Southampton,  once  informed  me  of 
an  erysipelas,  which  was  both  periodical  and  uni- 
versal, affecting  a lady  several  times  at  intervals 
of  two  years. 

The  doctrine  is  occasionally  entertained,  that 
erysipelas  may  be  propagated  by  contagion. 
(Wells,  in  Trans,  for  the  Improvement  of  Med. 
and  Sura.  Knowledge,  vol.ii.  art.  17.  1800.  A. 
Riberi,  Sulla  Gangrena  Contagiosa,  o Nosocomiale ; 
con  ulcuni  Cenni  sopra  una  Resipela  Contagiosa. 
8vo.  Torino,  1821.  Arnott,  in  Med.  Rhys  Journ. 
vol.  xvii.  Drs.  M’ Dowel  and  Brereton,  in  Dubl. 
Journ.  of  Med.  Science,  vol.  vi.  p.176.)  But, 
as  Dr.  Bateman  has  truly  remarked,  such  cases 
are,  at  all  events,  extremely  rare,  and  perhaps 
never  happen  in  well-ventilated  and  cleanly 
houses.  (Synopsis,  &c.  p.  131.)  In  places  of  the 
opposite  description,  the  infection  of  many  indi- 
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viduals  together  might  be  explained  by  the  oper- 
ation of  the  same  exciting  causes  upon  them  all, 
without  any  supposition  of  contagion.  This  part 
of  the  subject,  however,  is  yet  unsettled  : Mr. 
Lawrence  believes,  that  erysipelas  of  the  face  may 
be  traced  in  some  instances  to  contagion  (see 
Med.  Chir.  Trans,  vol.  xiv.  p.  39)  ; though,  in 
another  part  of  the  same  paper,  he  pronounces  the 
doctrine  to  be  at  least  doubtful.  To  Dr.  Tweedie 
the  proofs  of  its  truth  appear,  however,  to  Le  satis- 
factory ; and,  in  support  of  this  view,  he  refers  to 
the  papers  of  Dr.  Wells,  Dr.  Stevenson,  (Edinb. 
Med.  Chir.  Trans,  vol.  ii.)  Dr.  Gibson  (ib.  vol. 
iii.)  Mr.  Arnot  (Loud.  Med.  and  Physical  Journ. 
March,  1827),  see  Cyclop,  of  Practical  Med.  art. 
Erysipelas.  The  following  statement  is  made  by 
Dr.  Brereton,  in  favour  of  the  opinion,  that  ery- 
sipelas may  sometimes  be  contagious,  at  least  in 
hospitals.  The  cases  were  in  the  temporary 
Fever  and  Dysentery  Hospital  in  Keven  Street, 
Dublin,  in  1826  and  1827.  The  wards  were  ex- 
tremely well  ventilated  and  large.  “ On  paying 
my  daily  visit,  I observed  one  of  the  patients, 
who  had  been  admitted  with  fever  some  days  pre- 
viously, to  be  formidably  attacked  with  erysipelas. 
On  the  following  day,  I found  the  patient  in  the 
next  bed  seized  with  it.  On  the  third  day,  two 
patients  in  the  adjoining  beds  were  similarly  at- 
tacked. I then  became  seriously  of  opinion, 
that  the  disease  was  contagious,  but,  resolved  not 
to  have  those  already  affected,  removed  until  I 
had  tried  the  result  of  another  day.  On  the  fol- 
lowing morning,  I found  three  more  in  like  man- 
ner, labouring  under  the  disease  : and  what  made 
it  more  remarkable,  they  were  all  similarly  attack- 
ed in  the  head  and  face.  I had  them  immediately 
put  into  another  ward,  where  there  were  no  pa- 
tients ; they  all  recovered  ; and  no  more  erysipe- 
las afterwards  appeared.”  (See  Dubl.  Journ.  of 
Med.  Science,  vol.  vi.  p.  176.) 

I think  we  must  agree  with  Mr.  Lawrence,  that 
“ a consideration  of  the  origin,  development,  and 
effects  of  erysipelas,  whether  local  or  general,  leads 
us  irresistibly  to  the  conclusion,  that  the  nature  of 
the  affection  is  inflammatory.  In  its  four  leading 
characters,  of  redness,  swelling,  heat,  and  pain, 
and  in  its  effects,  of  effusion,  suppuration,  and 
sloughing,  it  agrees  with  what  is  called  common 
or  phlegmonous  inflammation  ; while  the  general 
disturbance,  preceding  and  accompanying  the  local 
affection,  is  often  exactly  alike  in  the  two  cases. 
Erisipelas  then  is  merely  a particular  modification 
of  cutaneous,  or  cutaneous  and  cellular  inflamma- 
tion. If  we  were  to  class  these  according  to  their 
natural  affinities,  we  should  place  erysipelas  be- 
tween the  exanthemata  and  phlegmon.  It  is  less 
diffused  than  the  former,  — not  so  circumscribed 
as  the  latter.  The  exanthemata  are  confined  to 
the  skin  ; erysipelas  affects  both  skin  and  cellular 
structure  ; while  phlegmon  has  its  original  seat  in 
the  latter,  the  skin  being  secondarily  involved. 

“ The  difference  between  erysipelas  and  phleg- 
mon, however,  is  not  merely  in  the  original  seat, 
or  degree  of  the  disturbance  : there  is  also  a dif- 
ference in  kind.  We  may,  indeed,  say,  generally, 
that  phlegmon  is  a more  violent  inflammation  than 
erysipelas,  but  sloughing  of  the  cellular  substance 
is  more  frequent  in  the  latter  than  the  former. 
The  most  striking  and  important  distinction  be- 
tween the  two  affections  is,  that  inflammation  is 
confined  to  one  spot  in  phlegmon,  and  is  distinctly 
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circumscribed  in  its  seat,  while  it  is  diffused  in 
erysipelas,  and  spreads  without  limit.  This  differ- 
ence seems  to  depend  on  the  adhesive  character  of 
the  inflammatory  process  in  the  former ; the  sub- 
stance called  coagulating-,  coagulable,  or  organis- 
able  lymph,  effused  around  the  inflamed  part, 
forms  a boundary  between  it  and  the  sound  por- 
tion, which  is  altogether  wanting  in  erysipelas.  In 
the  latter,  the  effusion  is  serous  ; hence,  when 
matter  is  formed,  it  is  not  confined  to  one  spot,  but 
becomes  extensively  diffused  in  the  cellular  tissue/’ 
(Med,  Chir.  Trans,  vol.  xiv.  p.  17.,  &c.)  These 
views  correspond  to  those  given  by  Mr.  Hunter, 
whose  original  remarks  on  erysipelas  are  particu- 
larly valuable  both  to  the  pathologist  and  the 
practical  surgeon. 

Like  phlegmonous  inflammation,  erysipelas  may 
be  excited  by  any  local  irritation.  Like  other  in- 
flammations, it  may  end  in  suppuration,  though  of 
a less  perfect  sort,  than  that  in  which  phlegmon 
ends,  the  pus  being  rarely  contained  in  a circum- 
scribed cavity.  The  pulse,  in  phlegmonous  erysi- 
pelas, is  frequent,  hard,  sometimes  full ; and  when 
the  patients  are  bled,  their  blood  has  the  same  ap- 
pearance, and  is  covered  with  the  same  kind  of  in- 
flammatory crust,  as  the  blood  taken  away  in  other 
kinds  of  inflammation. 

Mr.  Lawrence  does  not  agree  with  some  medical 
authors,  amongst  whom  may  be  placed  John 
Hunter,  who  regards  erysipelas  as  a distinct  species 
of  inflammation,  and  capable  of  affecting  various 
parts  of  the  body  as  well  as  the  skin.  Some  writers 
he  says,  have  referred  to  erysipelas  certain  inflam- 
mations of  the  conjunctiva,  mouth,  and  fauces  ; of 
the  respiratory  and  alimentary  mucous  surfaces  5 
of  the  serous  membranes  in  the  head,  chest,  and 
abdomen,  and  of  the  brain,  abdominal  and  thoracic 
viscera.  The  distinguishing  characters  of  ery- 
sipelas, Mr.  Lawrence  refers  to  the  peculiarities  of 
the  cutaneous  and  cellular  structures  in  which  it 
occurs,  and  he  therefore  infers  that  such  an  af- 
fection cannot  exist  in  parts  so  differently  organised 
as  serous  membranes,  and  the  viscera.  When  the 
remarks  of  some  of  these  writers  are  carefully  con- 
sidered, it  seems  as  if  their  meaning  were  only, 
that  erysipelas  is  connected  with  a particular  state 
of  constitution,  in  which  the  inflammation,  where- 
soever situated,  would  have  a tendency  to  spread 
rapidly  and  extensively.  If,  however,  the  frequent 
extension  of  the  inflammation  to  the  mucous  mem- 
brane of  the  cheek,  in  erysipelas  of  the  face,  and 
even  its  extension  in  some  of  these  cases,  by  the 
Eustachian  tube  into  the  tympanum,  as  ascer- 
tained by  Dupuytren  by  post  mortem  examination  5 
and  if  an  erysipelatous  affection  of  the  rectum,  as 
described  by  Sir  Benjamin  Brodie  ; (See  Lond. 
Bled.  Gaz.)  be  positive  occurrences,  then  a mucous 
membrane,  as  well  as  the  skin,  must  undoubtedly 
be  admitted  to  be  susceptible  of  erysipelas. 

Treatment  of  Erysipelas. 

Simple  erysipelas  not  exceeding  a certain  degree 
of  severity,  yields  to  mild  purgatives,  and  a light 
vegetable  diet,  with  which  remedies  practitioners 
usually  conjoin  diaphoretics  and  the  saline  mixture. 
Whether  bleeding  is  right,  or  not,  in  this  species  of 
erysipelas,  is  a point,  on  which  different  sentiments 
prevail.  I believe,  however,  that  venesection,  in 
the  milder  forms  of  the  complaint,  is  now  generally 
allowed  to  be  as  unnecessary  as  it  is  urgently  re- 
quired in  more  severe  examples.  It  is  rather  a 


prevalent  notion,  that  it  is  unnecessary  to  repeat 
bleeding  in  erysipelas  so  frequently  as  is  done  in 
other  inflammatory  diseases.  We  ought  to  be 
guided,  however,  in  this  respect,  by  the  violence 
and  extent  of  the  inflammation,  the  state  of  the 
pulse,  and  other  symptoms,  never  forgetting  the 
patient’s  age,  strength,  and  other  important  con- 
siderations. Another  common  belief  is,  that  the 
patient  will  bear  bleeding  better  in  the  country, 
and  in  an  open,  pure  air,  than  in  a large  city,  and, 
especially,  in  an  hospital.  And,  it  is  remarked, 
that  unless  there  be  a considerable  tendency  to 
delirium,  or  coma,  blood-letting  can  seldom  be 
repeated  with  advantage,  at  least  in  large  towns, 
(Pearson’’ s Principles  of  Surgery.  Bateman’s  Sy- 
nopsis, p.  132.  ed.  3.)  Instead  of  this  practice,  the 
latter  author  recommends  local  bleeding  and  blis- 
tering, but  not  upon,  or  very  near,  the  diseased 
surface,  whereby  he  avoids  producing  trouble- 
some sores,  the  frequency  of  which,  in  former 
times,  after  taking  blood  from  erysipelatous  parts, 
led  Mr.  B.  Bell  to  pronounce  a general  condemn- 
ation of  the  method.  I ought  to  observe,  in 
relation  to  the  above-mentioned  fear  of  bleeding 
patients  freely  in  large  cities,  that  it  is  an  hypo- 
thesis which  seems  to  be  declining,  many  expe- 
rienced and  judicious  surgeons  having  actually 
rejected  it  as  unfounded  ; and  so  far  as  my  observ- 
ations extend,  I have  no  hesitation  in  stating  my 
opinion,  that  the  abstract  consideration,  whether  a 
person  be  living  in  town  or  country  should  not  re- 
gulate the  use  of  the  lancet,  which  ought  to  be 
decided  by  other  more  important  circumstances  in 
the  case.  Alexander  of  Tralles,  and  Pare,  had  a 
high  opinion  of  the  beneficial  effects  of  plenty  of 
fresh,  cool  air  in  erysipelas  ; but  good  air  is  gene- 
rally beneficial  in  all  diseases,  and,  perhaps,  not 
more  so  in  erysipelas  than  other  disorders. 

Mr.  Lawrence  thinks,  that  as  erysipelas  resem- 
bles other  inflammations  in  its  causes,  symptoms, 
and  effects,  it  should  be  treated  on  the  same  prin- 
ciples ; that  is,  on  the  antiphlogistic  plan.  Vene- 
section, local  bleeding,  purging,  and  low  diet  are 
the  first  measures,  to  which  saline  and  diaphoretic 
medicines  may  be  afterwards  added.  He  says,  the 
earlier  these  means  are  employed  the  better : 
vigorous  treatment  in  the  beginning  seems  to  him 
most  calculated  to  shorten  the  attack,  and  prevent 
the  disease  from  spreading  beyond  its  original  seat. 
At  the  same  time,  he  admits,  that  as  the  skin  and 
cellular  texture  are  of  secondary  importance,  it  is 
not  so  urgently  necessary  to  arrest  inflammation  in 
them,  as  in  the  vital  organs  ; neither  does  the 
same  reason  for  very  active  treatment  exist  as  in 
affections  of  the  eye,  where  a slight  change  of 
structure  may  seriously  impair  the  utility  of  the 
organ  essential  to  our  comfort  and  pleasure  ; but 
the  extensive  suppuration  and  mortification,  which 
erysipelas  sometimes  produces,  may  render  a limb, 
in  a great  measure,  totally  useless,  or  may  even 
destroy  life.  “ The  disposition  of  erysipelas  to 
terminate  by  resolution,  is  another  reason  against 
resorting  indiscriminately  to  active  depletion.  In 
many  cases,  the  disease  passes  through  a certain 
course,  and  ends  spontaneously  : it  is  sufficient  to 
put  the  patient  on  low  diet,  to  clear  the  alimentary 
canal,  and  then  to  use  mild  aperients  and  diapho- 
retics. When  it  proceeds,  as  it  often  does,  from 
an  unhealthy  condition  of  the  alimentary  canal,  the 
removal  of  the  internal  disorder  leads  to  the  ces- 
sation of  the  local  complaint.  It  must,  however. 
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be  observed,  that  venesection  is  sometimes  useful 
both  in  curing  the  internal  cause  and  in  promoting 
the  termination  by  resolution.”  Mr.  Lawrence 
afterwards  observes,  that  he  does  not  mean  to  re- 
commend that  measures  equally  active,  and,  in 
particular,  that  bleeding,  whether  general  or  local, 
are  to  be  employed  in  all  cases.  In  young  persons, 
in  the  robust,  and  those  of  full  habit ; in  instances 
where  the  pulse  is  full  and  strong,  or  where  there 
is  headach  and  white  tongue  ; in  erysipelas  of  the 
head,  attended  with  symptoms  denoting  affection  of 
the  sensorium,  and  more  especially  in  the  very 
beginning  of  the  affection,  venesection  will  be 
proper ; and  it  may  be  necessary  to  bleed  largely, 
to  repeat  the  evacuation,  or  to  follow  venesection 
by  local  abstraction  of  blood.  Under  such  cir- 
cumstances, the  other  parts  of  the  antiphlogistic 
plan  must  also  be  employed,  that  is,  the  alimentary 
canal  should  be  cleared  by  an  active  purgative, 
which  maybe  followed  by  salines  and  antimonials, 
with  the  occasional  use  of  milder  aperients,  and 
low  diet  "should  be  enjoined.  As  Mr.  Lawrence 
adds,  nothing  can  be  more  different  from  such  a 
case,  than  that  of  an  elderly  person,  with  a small 
and  feeble  pulse,  in  the  advanced  stage  of  the  dis- 
ease. The  interval  between  these  extremes  is  filled 
by  numerous  gradations,  requiring  corresponding 
modifications  of  treatment.  The  antiphlogistic 
plan  itself  embraces  a wider  range  in  point  of 
degree  ; from  blood-letting  local  and  general,  with 
purging,  vomiting,  the  free  use  of  mercury  and 
antimony,  and  low  diet,  to  the  exhibition  of  a mild 
aperient,  with  some  saline  medicine.  Mr.  Lawrence 
believes,  that  the  treatment  of  erysipelas,  like  that 
of  any  other  inflammation,  should  be  modified 
according  to  the  age,  constitution,  previous  health, 
and  habits  of  the  patient,  and  the  period  of  the 
complaint.  “ In  asserting  generally  that  the  an- 
tiphlogistic treatment  is  proper,  I speak  (says  he) 
of  the  beginning  of  the  disease,  when  the  original 
and  proper  character  of  the  affection  is  apparent ; 
and  I am  decidedly  of  opinion,  that,  in  some  shape 
or  degree,  such  treatment  will  always  be  beneficial 
in  that  stage.  In  many  instances,  active  antiphlo- 
gistic measures  are  of  the  greatest  service  in  les- 
sening the  severity,  both  of  the  local  and  general 
symptoms.  In  others,  the  administration  of  calomel 
with  aperients,  and  of  diaphoretics  with  low  diet, 
will  be  sufficient.  When  the  affection  occurs  in 
old  and  debilitated  subjects,  the  powers  of  life  are 
soon  seriously  impaired,  and  our  efforts  must  be 
directed  rather  towards  supporting  them,  than 
combating  the  local  affection.  I have  often  seen 
such  subjects,  labouring  under  erysipelas  of  the 
face  in  its  advanced  stage,  with  rapid  and  feeble 
pulse,  dry  and  brown  tongue,  recovered,  under 
circumstances  apparently  desperate,  by  the  free 
use  of  bark  and  wine.”  The  same  writer  deems 
local  bleeding  sufficient  in  the  milder  cases  of  ery- 
sipelas, and  often  necessary  in  the  more  severe 
ones,  as  an  auxiliary  measure.  Cupping,  when 
practicable,  he  sets  down  as  more  efficacious  than 
leeches,  though  objectionable  on  account  of  the 
painful  state  of  the  skin.  Leeches,  he  remarks, 
when  applied  to  the  sound  skin  of  some  individuals, 
produce  an  effect  analogous  to  erysipelas,  but  they 
exert  no  such  influence  over  the  inflamed  skin,  to 
which  they  may  be  applied  freely  and  safely.  In 
order  to  produce  any  decided  benefit,  he  thinks 
that  they  should  be  applied  in  large  numbers. 

The  authorities,  which  may  be  cited  in  favour 
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of  the  treatment  of  erysipelas  on  antiphlogistic 
principles,  are  Sydenham  ; ( Obs . circa  Morborutn 
Acut.  Hist.  5fc.  sect.  6.  c.  6.)  Cullen  ; ( Works  by 
Thomson,  vol,  ii.  p.  183.)  Richter  ; ( Anfangsgr . 
derWundarz.  vol.i.  §188.)  Vogel;  (Handb.  vol.  iii. 
p.  348.)  J.  P.  Frank  ; (De  Cur.  Hominum  Morbis, 
lib.  iii.  p.  54.)  Dr.  Duncan,  junior.  ( Edin . Med. 
Journ.  vol.  xix.)  Several  of  these  writers  consider 
bleeding  more  particularly  proper  when  erysipelas 
is  seated  on  the  head  and  face. 

As  Mr.  Lawrence  has  noticed,  high  authorities 
may  also  be  brought  forward  against  the  use  of  the 
lancet  in  erysipelas,  and  most  of  them  are  com- 
paratively of  modern  date.  Some  of  them  not 
only  object  to  evacuations  of  all  kinds,  but  re- 
commend tonics  and  stimuli,  such  as  bark,  am- 
monia, and  wine.  Dr.  Fordyce  declares,  that  he 
always  found  bleeding  and  evacuations  hurtful, 
and  Peruvian  bark  the  best  remedy.  “ It  should 
be  exhibited  (he  says)  in  substance,  if  the  patient’s 
stomach  will  bear  it,  and  in  this  disease  it  will 
almost  always  bear  it,  and  in  as  great  a quantity 
as  the  patient’s  stomach  will  bear,  which  is  com- 
monly to  the  quantity  of  a drachm  every  hour  ! ” 
(Trans,  of  a Society  for  the  Improvement  of  Chir. 
Knowledge,  vol.i.  p.293.)  Some  animadversions 
on  the  practice  of  giving  bark  in  this  manner  will 
be  found  in  our  preceding  columns.  (See  Cin- 
chona.) Dr.  Wells  is  also  an  advocate  for  [the 
treatment  recommended  by  Fordyce.  With  regard 
to  Cullen,  he  only  sanctioned  it  when  the  case  was 
attended  with  typhoid  symptoms. 

After  the  inflammation  has  been  checked  by 
antiphlogistic  means,  the  surgeon  should  not  be  in 
too  great  a hurry  to  prescribe  tonics,  stimulants, 
and  a full  diet.  “ Medical  practitioners  in  gene- 
ral (says  Mr.  Lawrence)  are  anxious  to  begin  the 
strengthening  plan  ; they  seem  to  have  the  fear  of 
debility  constantly  before  their  eyes,  and  lose  no 
time  in  directing  the  employment  of  bark,  and  re- 
commending animal  food,  with  beer  or  wine.  In 
this  way  relapses  are  frequently  produced  ; the 
inflammation  and  fever  are  renewed;  further  local 
mischief  is  caused,  and  recovery  is  retarded.” 
(Med.  Chir.  Trans,  vol.  xiv.  p.  59.)  When  it  is 
doubtful  whether  stimuli  should  be  employed  or 
not,  he  deems  subcarbonate  of  ammonia  the  best 
medicine.  Bark  comes  next  in  order  to  it,  and  the 
sulphate  of  quinine  is  the  most  eligible  preparation. 
Wine  is  sometimes  necessary  ; but.  Air.  Lawrence 
thinks  it  should  be  given  sparingly.  (See  Med. 
Chir.  Trans,  vol.  xiv.) 

The  proposal  to  treat  erysipelas  by  compression 
with  bandages,  as  adopted  by  Bre tonneau  and 
Velpeau,  has  proved  in  this  country  very  unsuc- 
cessful. (See  Duncan,  in  Edin.  Med.  Chir. 
Trans,  vol.  i.  p.  543  ; Lawrence,  in  Med.  Chir. 
Trans,  vol.  xiv.  p.  65.)  The  application  of  blisters 
to  erysipelatous  parts,  can  only  be  entitled  to  the 
briefest  mention,  even  when  viewed  as  represented 
by  the  French  surgeons  themselves.  (See  Roche 
and  Sanson,  Nouveaux  Elcm.  de  Pathol.  Med. 
Chir.  t.  i.  p.  352.) 

A large  blister  was  sometimes  applied  by  Du- 
puytren  over  a wound,  and  to  the  surrounding 
skin;  and  he  found  that  the  irritation  and  sup- 
puration which  were  thus  excited,  occasionally 
succeeded  in  preventing  phlegmonous  erysipelas. 
(See  Clin.  Chir.  t.  ii.  p.  320.) 

Indeed,  it  was  only  for  the  prevention  of  the 
disorder  that  Dupuytren  sanctioned  this  practice. 
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which,  as  he  particularly  explains,  he  was  afraid 
of  resorting  to,  after  the  disease  had  resisted 
bleeding  and  cold  sedative  lotions,  because  he  had 
sometimes,  though  not  often,  seen  sloughing  pro 
duced  by  it.  (Ib.  p.  322.)  The  application  of 
the  nitrate  of  silver  in  substance,  or  in  the  form 
of  a lotion,  so  as  to  blacken  the  part,  appears  to 
have  considerable  power  as  a means  of  checking 
the  peculiar  action  of  the  vessels,  on  which  ery- 
sipelatous inflammation  depends.  It  tends  to  re- 
press the  effusion  of  serosity  in  the  cellular  tissue  ; 
and,  if  applied  beyond  the  erysipelas,  will  form 
an  obstacle  to  its  spreading  in  any  particular  direc- 
tion. By  forming  a black  line  with  it,  the  inflam- 
mation may  thus  be  kept  from  running  up  the  neck 
to  the  face  and  head.  The  use  of  nitrate  of  silver 
in  erysipelas  has  been  particularly  insisted  upon  by 
Mr.  Higginbottom.  ( On  the  Use  of  Nitrate  of  Sit- 
ter.) In  the  early  stages  of  erysipelas  I have  often 
employed  it  with  advantage  in  the  North  London 
Hospital ; but  it  should  not  be  continued  too  long; 
for  when  it  fails  to  lessen  the  distension  of  the 
cellular  tissue  with  serosity,  the  fluid  should  be 
discharged  by  puncture  or  incision.  Mr.  Higgin- 
bottom directs  the  part  to  be  first  washed  with  soap 
and  water,  and  then  dried.  The  inflamed  and  sur- 
rounding skin  is  then  to  be  moistened,  and  the 
nitrate  of  silver  passed  over  it  once,  twice,  or  thrice, 
and  more  frequently,  if  rapid  vesication  be  required. 
The  part  is  then  to  be  exposed  to  the  air  and  kept 
cool. 

Of  the  good  effect  of  mercurial  ointment  as  an 
application  to  erysipelas,  I cannot  speak  from 
experience.  Dr.  M'Dowel  has  tried  mercurial 
unction,  and  makes  a favourable  report  of  it.  In 
Mercer’s  Hospital,  it  was  found  also  to  have  con- 
siderable power  in  checking  the  disease.  Two, 
three,  or  four  applications  usually  sufficed  with 
other  means.  In  most  instances,  the  patients 
were  salivated.  (See  Dublin  Journ.  of  Med. 
Science,  p.  6.) 

In  bilious  erysipelas,  or  that  originating  with 
strongly  marked  gastric  disorder,  Desault  gave,  in 
the  first  instance,  a grain  of  tartarised  antimony 
dissolved  in  a considerable  quantity  of  fluid.  He 
had  seen  the  symptoms  entirely  subside,  although 
the  medicine  produced  no  other  sensible  alteration 
in  the  animal  economy,  than  an  increase  of  the 
insensible  perspiration  and  urine.  When  the 
symptoms  resisted  these  evacuations,  he  was  ob- 
liged to  have  recourse  once  or  twice,  or  even 
more  frequently,  to  the  emetic  mixture.  When 
the  erysipelas  was  cured,  and  the  bitterness  in  the 
mouth  and  fever  had  subsided,  two  or  three 
purges  of  cassia  and  manna,  with  a grain  of 
emetic  tartar,  were  exhibited.  As  soon  as  the 
symptoms  were  mitigated,  the  diet  of  the  patient 
was  allowed  to  be  more  generous.  In  bilious 
erysipelas,  Desault  observed,  that  the  cases  of  the 
patients,  who  had  been  bled  previously  to  their 
admission  into  the  hospital,  were  invariably  the 
most  obstinate. 

When  the  tongue,  without  being  red  at  its 
point  and  margins,  was  furred,  and  marks  of 
gastric  disorder  prevailed,  unattended  with  ten- 
derness of  the  epigastrium,  Dupuytren  found 
emetics  useful.  (Clin.  Chir.  t.  ii.  p.  320.) 

In  cases  of  bilious  erysipelas,  many  modern 
practitioners  would  be  bolder  with  antimonials 
than  Desault,  first,  by  imitating  Richter,  and 
giving  an  emetic  at  the  commencement  of  the 


attack,  and  then  by  exhibiting  more  freely  either 
antimonial  powder,  or  tartarised  antimony,  with 
a close  or  two  of  calomel. 

In  phlegmonous  erysipelas,  Desault  was  an 
advocate  for  bleeding  in  the  beginning  of  the 
disorder,  and  this  practice  he  followed  up  by 
the  administration  of  tartarised  antimony  and 
evacuants. 

In  the  beginning  of  phlegmonous  erysipelas, 
Dupuytren  likewise  had  recourse  to  general  and 
local  bleeding,  emollient  applications,  or  what  he 
considered  still  more  efficacious,  cold  sedative 
lotions.  If  inflammation  of  the  cellular  texture 
had  begun,  he  not  only  practised  these  antiphlo- 
gistic measures,  but  repeated  them.  But  if  there 
was  a narrow  wound,  seemingly  attended  with 
strangulation  of  the  parts,  he  made  a simple  or 
crucial  incision  without  delay.  (See  Clin.  Chir. 
t.  ii.  p.  320.)  While  cold  lotions  are  used,  the 
inflamed  parts  are  to  be  kept  in  an  elevated  po- 
sition in  order  to  lessen  the  swelling. 

Mr.  Lawrence  recommends,  in  the  early  stage, 
venesection,  and  the  -application  of  leeches  in 
large  numbers  to  the  inflamed  part,  together  with 
antiphlogistic  treatment  generally,  in  order  to 
prevent  the  full  development  of  the  affection. 
The  bleeding  of  the  leech-bites  he  directs  to  be 
encouraged  by  fomentations,  and  cold  lotions 
afterwards  to  Be  applied.  When,  however,  the 
inflammation  is  more  advanced  (he  says),  the 
latter  should  be  exchanged  for  fomentations  and 
poultices.  My  own  experience  in  these  cases 
leads  me  to  refer  very  great  efficacy  to  cold  ap- 
plications, which  I find  particularly  useful  in 
checking  the  effusion  in  the  cellular  tissue, 
averting  gangrene,  and  stopping  the  progress  of 
the  disorder.  In  the  case  of  a patient  in  Fleet- 
market,  whom  I attended  with  Mr.  Lawrence 
and  Mr.  Bullin,  and  whose  limb  was  so  swollen 
as  to  be  nearly  twice  its  natural  thickness  from 
one  end  to  the  other,  cold  lotions,  evacuations,, 
leeches,  and  other  antiphlogistic  remedies,  had  a 
decided  effect  in  giving  ease,  and  preventing  all 
occasion  for  the  practice  of  extensive  incisions. 
The  abscesses  were  very  limited;  and  two  small 
incisions,  made  at  different  periods,  for  the  dis- 
charge of  the  matter,  answered  every  purpose. 
After  the  bowels  have  been  emptied,  Air.  Law- 
rence prescribes  freely  calomel  and  antimony, 
with  saline  medicines.  The  local  abstraction  of 
blood,  he  considers  more  serviceable  in  phleg- 
monous erysipelas,  than  venesection.  The  latter, 
therefore,  he  advises  to  be  reserved  for  instances, 
in  which  the  patient  is  young  and  plethoric, 
the  pulse  full  and  strong,  or  the  head  much 
affected. 

When  such  practice  is  unavailing,  Mr.  Law- 
rence finds  the  plan  of  making  incisions,  through 
the  inflamed  skin  and  the  subjacent  adipous  and 
cellular  textures,  the  most  powerful  means  of  ar- 
resting the  complaint.  If  this  be  not  done,  (he 
says),  the  inflammation  will  now  pursue  its 
course,  both  in  the  cellular  texture  and  skin,  in 
spite  of  bleeding,  whether  general  or  local ; sup- 
puration and  sloughing  rapidly  supervene  ; and 
these  destructive  processes  soon  extend  over  a 
large  portion  of  a limb.  It  was  with  the  view 
of  preventing  such  consequences,  that  Mr.  Law- 
rence, in  imitation  of  Mr.  C.  Hutchison,  tried  the 
practice  of  making  free,  and  even  very  extensive 
incisions  in  the  inflamed  parts. 
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In  cases  of  idiopathic  erysipelas,  whether  phleg- 
monous or  bilious,  external  applications  have  been 
deemed  useless  or  hurtful,  by  a large  proportion 
of  practitioners,  amongst  whom  is  Desault.  In 
the  early  stage  of  this  disease,  Dr.  Bateman 
found  powdery  substances,  like  flour,  starch, 
chalk,  &c.  increase  the  heat  and  irritation,  and 
afterwards,  when  the  fluid  of  the  vesications  oozes 
out,  such  substances  produce  additional  irritation, 
by  forming  with  the  concreting  fluid  hard  crusts 
upon  the  tender  surface.  This  practice  is  also 
condemned  by  Pearson.  The  only  plan,  per- 
haps, which  is  unobjectionable,  as  a means  of 
allaying  the  irritation  produced  by  the  discharge 
from  the  vesication,  is  that  advised  by  Dr.  Willan, 
and  which  consists  in  fomenting  or  washing  the 
parts  from  time  to  time  with  milk,  bran  and  water, 
or  a decoction  of  elder-flowers  and  poppy-heads. 
In  the  early  stage  of  the  inflammation.  Dr. 
Bateman  saw  great  relief  derived  from  moderate 
tepid  washing,  or  the  application  of  the  diluted 
licpior  ammon.  acet.  ( Synopsis  of  Cutaneous 
Diseases,  p.  133.  ed.  3.) 

As  for  what  is  termed  accidental  erysipelas, 
or  that  caused  by  local  irritation,  applied  directly 
to  the  skin,  as  from  acrid  substances,  heat,  friction, 
the  sting  of  insects,  &c.  the  removal  of  the  cause, 
the  employment  of  cold,  or  even  ice-cold  lotions, 
and  other  antiphlogistic  means,  are  essentially 
necessary. 

In  phlegmonous  erysipelas,  if  the  inflammation 
continue  in  an  unabated  form  beyond  the  seventh 
or  eighth  day,  suppuration  is  to  be  apprehended. 
Here  Boyer  recommends  the  employment  of 
emollient  applications,  and  as  soon  as  a fluctuation 
is  distinguishable  (or  even  what  he  terms  “ un 
empdtement  purulent ”)  he  advises  the  surgeon  to 
make  such  incisions  as  may  be  necessary  for  the 
discharge  of  the  matter.  He  also  states,  that  the 
incisions  should  be  made  at  several  depending 
points.  (See  Boyer,  Traite  des  Mai.  Chir.  t.  ii. 
p.  22.)  It  appears  from  the  observations  of  my 
friend  Mr.  A.  C.  Hutchison,  formerly  surgeon  to 
the  Naval  Hospital  at  Deal,  that  seafaring  men 
are  very  liable  to  phlegmonous  erysipelas  of  the 
legs.  The  cause  is  ascribed  to  the  irritation  of  the 
salt  water,  and  the  friction  of  their  loose  coarse 
trousers.  In  this  description  of  patients,  the  dis- 
ease frequently  proceeds  rapidly  to  the  gangrenous 
state,  and  the  consequence  is  the  loss  of  many 
lives  and  limbs.  Even  when  the  danger  of  mor- 
tification is  avoided,  abscesses  often  occur,  which 
spread  between  the  muscles  and  under  the  inte- 
guments to  a surprising  extent:  “ from  the  ankle 
to  the  trochanter,  and  over  the  glutaei  muscles.” 
In  the  first  few  cases,  which  came  under  the  care 
of  Air.  Hutchison,  this  gentleman’s  plan  of  treat- 
ment, in  addition  to  the  usual  medical  means, 
consisted  of  local  bleeding  by  means  of  cupping 
glasses,  followed  by  fomentations.  Subsequently, 
however,  he  adopted  the  method  of  making  several 
free  incisions  with  a scalpel  on  the  inflamed  sur- 
face, in  a longitudinal  direction,  through  the  inte- 
guments, and  down  to  the  muscles,  as  early  in 
the  disease  as  possible,  and  before  any  secretions 
had  taken  place.  These  incisions  were  about  an 
inch  and  a half  in  length,  two  or  three  inches 
apart,  and  varied  in  number  from  six  to  eighteen, 
according  to  the  extent  of  surface,  which  the 
disease  is  found  to  occupy.  Air.  Hutchison  states, 
that  these  incisions  will  yield  between  fifteen  and 
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twenty  ounces  of  blood,  and  give  relief  to  the 
tense  skin,  at  the  same  time  that  they  form 
channels  for  the  escape  of  fluid,  and  the  pre- 
vention of  bags  of  matter.  After  the  operation, 
fomentations,  or  saturnine  lotions,  were  employed. 

By  the  preceding  kind  of  treatment,  Air.  Hut- 
chison found  the  fatal  termination  of  the  disease 
rendered  less  frequent,  and  gangrenous  mischief 
wholly  prevented.  He  adds  that  he  never  lost  a 
case  in  the  Deal  Hospital  for  the  last  five  years, 
during  which  the  practice  was  followed.  (See 
Med.  Chir.  Trans,  vol.  v.  p.  278,  &c.) 

Instead  of  several  moderate  cuts,  Air.  Law- 
rence thinks  the  most  powerful  means  of  arresting 
the  complaint  is  making  one  or  more  long  incisions 
through  the  inflamed  skin  and  the  subjacent 
adipous  and  cellular  textures,  which  are  the  seat 
of  the  disease.  These  incisions,  he  asserts,  are 
followed  very  quickly  and  almost  instantaneously 
by  relief  and  cessation  of  the  pain  and  tension  ; 
and  this  alleviation  of  the  local  suffering,  he 
assures  us,  is  accompanied  by  a corresponding 
interruption  of  the  inflammation,  whether  it  be 
in  the  stage  of  effusion,  or  in  the  more  advanced 
period  of  suppuration  and  sloughing.  Mr.  Law- 
rence further  maintains,  that  this  treatment  is 
employed  to  the  greatest  advantage  at  the  be- 
ginning, since  it  prevents  the  further  extension  of 
inflammation,  and  the  occurrence  of  suppuration 
and  sloughing.  At  a more  advanced  stage,  the 
incisions  limit  the  extent  of  suppuration  and  gan- 
grene ; and,  at  a still  later  time,  they  afford  the 
readiest  outlet  for  matter  and  sloughs,  and  faci- 
litate the  commencement  and  progress  of  gra- 
nulation and  cicatrisation.  (Med.  Chir.  Trans. 
vol.  xiv.p.  67,  & c.)  In  favour  of  the  practice  of 
several,  or  of  one  or  more  free  incisions,  I have  to 
mention  Dr.  ATDowel,  of  Dublin,  Dr.  Reese, 
and  Professor  Delafield,  of  New  York,  who  have 
uniformly  obtained  the  most  satisfactory  result ; 
from  it.  (See  Amer.  Ed.  of  this  Dictionary , art. 
Erysipelas;)  Bayer  and  Beauchene  at  Paris, 
and  a vast  number  of  surgeons  in  this  country.) 

To  incisions  of  the  kind  first  suggested  and 
practised  by  Air.  A.  C.  Hutchison,  and  also  to 
the  much  longer  but  less  numerous  ones  adopted 
by  Air.  Lawrence,  Sir  W.  Dobson  prefers  many 
small  punctures,  which  he  repeats  mostly  twice  a 
day  to  the  number  and  extent  required  ; and 
often,  in  bad  cases,  three  or  four  times  in  the 
twenty-four  hours.  The  quantity  of  blood  and 
serous  fluid  discharged  from  these  punctures, 
although  sometimes  considerable,  he  says,  need 
never  create  any  alarm.  With  this  practice  he 
joins  the  exhibition  of  camphor  mixture,  liquor 
ammon.  acet.,  and'  tincture  of  rhubarb.  He  also 
employs  a lotion,  composed  of  liquor  ammonias 
acet.,  camphorated  spirit,  and  water.  (See  Med. 
Chir.  Trans,  vol.  xiv.  p.  206.) 

The  great  points,  on  which  differences  of  opinion 
exist,  respecting  the  treatment  by  incisions  and 
punctures,  are  the  period  when  they  are  indi- 
cated, and  with  respect  to  incisions,  their  number 
and  extent.  That  the  practice  of  incisions  with 
moderation  and  judgment  has  been  the  means  of 
saving  many  limbs  and  lives,  I consider  as  fully 
established  as  the  opposite  fact,  that  immoderate 
incisions  have  occasionally  accelerated  the  pa- 
tient’s death.  I have  heard  of  instances  in  which 
a cut  was  made  from  the  shoulder  down  to  the 
hand,  or  from  the  trochanter  major  to  the  foot.i 
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In  order,  however,  to  let  the  reader  have  a fair 
view  of  this  part  of  the  subject,  I annex  some 
observations  of  Dr.  M# Dowel.  “ In  the  treat- 
ment of  phlegm onoid  erysipelas  (says  he),  there 
is  now,  I hope,  but  little  difference  of  opinion, 
as  every  practical  surgeon  must  be  aware  of  the 
importance  of  early  and  free  incision,  in  arresting 
speedily  the  progress  of  inflammation,  giving 
great  and  striking  relief  in  a few  minutes,  pre- 
venting sloughing  of  the  fibrous  and  other  tissues, 
and  purulent  infiltration  of  the  cellular  membrane. 
By  a timely  incision,  severe  constitutional  dis- 
turbance will  be  prevented,  or,  if  it  has  set  in, 
will  be  delayed  in  a few  hours.  Puncturing , as 
a substitute  for  incision  in  phlegmonoid  erysipelas, 
is  comparatively  of  little  use.  The  depth  of  the 
incision  must  be  proportioned  to  the  depth  to 
which  the  inflammation  has  extended,  and  the 
number  of  incisions  proportioned  to  the  extent 
which  the  disease  has  been  permitted  to  attain. 
In  the  leg,  I have  frequently  been  obliged  to  make 
three,  four,  or  five  incisions  to  prevent  disorgan- 
isation of  the  soft  parts.  If  the  inflammation 
extends  beneath  the  fascia,  this  membrane  must 
be  divided.  Little  benefit  will  be  derived  from  a 
superficial  cut.  The  edges  of  the  divided  mem- 
brane retract  considerably.  Previous  to  division, 
the  vessels  being  gorged  with  blood,  the  colour  of 
the  skin  is  of  a deep  red.  In  a few  minutes, 
after  the  free  division  of  the  inflamed  part,  we 
find  it  nearly  restored  to  its  natural  appear- 
ance. In  the  great  majority  of  cases,  if  treated 
promptly,  it  will  be  unnecessary  to  carry  our 
incision  deeper  than  the  cellular  membrane.” 
(M‘  Dowel  in  Dubl.  Journ.  of  Med.  Science,  vol.  vi. 
p.  178.) 

A difference  of  opinion  seems  to  prevail  then 
about  the  degree  of  usefulness  of  punctures  in 
the  early  stage,  in  which  Dr.  MdDowel  would 
prefer  incisions.  Yet  I have  seen  three  pints  of 
serous  fluid  discharged  from  punctures  in  several 
instances,  and  the  progress  of  the  disease  com- 
pletely arrested  by  them.  Incisions,  no  doubt, 
would  also  have  answered.  In  the  North  London 
Hospital,  I frequently  practise  early  and  free,  yet 
not  enormous  incisions.  Whatever  merit  belongs 
to  the  practice,  and  I now  acknowledge  that 
it  is  the  means  of  saving  numerous  lives  and 
limbs,  the  honour  of  this  improvement  in  sur- 
gery belongs  to  Mr.  A.  Copland  Hutchison. 
Whoever  looks  over  the  reports  of  the  conse- 
quences of  incisions  of  immoderate  length,  as  de- 
tailed in  the  Lancet  and  other  works,  cannot  fail 
to  be  struck  with  the  following  facts: — Several 
patients,  treated  in  this  way,  instead  of  being 
saved,  went  out  of  the  world  in  a very  sudden 
manner,  sometimes  from  the  shock  of  an  enormous 
wound  on  the  constitution  in  its  disturbed  state ; 
sometimes  from  profuse  hemorrhage.  In  one  or 
two  instances,  the  cutaneous  nerves,  as  well  as 
large  veins  and  arteries,  were  not  spared,  and  a 
partial  paralysis  ensued. 

I know  of  more  than  one  case,  in  which  the  pa- 
tient died  of  hemorrhage  in  a few  minutes  after 
an  immoderate  incision  had  been  made.  Dr. 
M‘ Dowel,  a decided  advocate  of  free  incisions, 
candidly  relates  the  following  fact:  — “ The  fol- 
lowing case  (says  he),  I witnessed  ten  years 
since  ; and  at  a more  remote  period  than  this, 
incisions  in  phlegmonoid  erysipelas  were  con- 
stantly practised.  A strong  and  healthy  young 


man  had  severe  phlegmonoid  erysipelas  of  the 
leg,  after  an  injury  of  the  patellar  bursa.  The 
limb,  from  the  foot  to  half  way  up  the  thigh,  was 
enormously  swollen,  extremely  tense,  and  painful. 
There  was  high  inflammatory  fever.  A .free  in- 
cision was  made  in  the  leg  through  the  fascia, 
which  retracted  widely  after  its  division ; the 
parts  were  much  gorged  with  blood,  and  disor- 
ganisation of  the  cellular  membrane  and  apo- 
neurosis had  commenced  at  one  part.  There  was 
profuse  bleeding  from  the  entire  almost  of  the  cut 
surface.  The  extent,  of  bleeding  was  not  at- 
tended to  by  the  person  in  charge  of  the  case,  and 
in  twenty  minutes  life  was  nearly  extinct.  Every 
plan  of  stimulation  and  support  was  adopted, 
except  transfusion ; but  death  occurred  in  an 
hour  and  a half  after  the  operation.”  ( M‘ Dowel 
in  Dubl.  Journ.  of  Med.  Science,  vol.  vi.  p.  179.) 
This  case  teaches  us,  at  all  events,  that  the 
bleeding  must  not  be  neglected.  I am  of  opi- 
nion, therefore,  that  incisions  of  preposterous 
length  are  not  the  most  prudent  practice  ; by 
preposterous,  I mean  such  as  require  a foot 
ruler  or  a yard  for  their  measurement;  for  no- 
body is  more  convinced  than  I am,  that  free 
incisions  of  less  extent  are  often  of  the  highest 
service. 

Now  let  me  inquire,  under  what  circumstances 
are  punctures  and  incisions  called  for?  To  de- 
termine this  point,  we  must  remember  the  prin- 
ciples on  which  their  usefulness  depends.  First, 
they  are  serviceable  as  affording  an  outlet  to  the 
serosity  which  fills  and  distends  the  cellular  tissue, 
and  acts  mechanically  in  bringing  on  disorgan- 
isation of  that  texture.  Secondly,  they  are 
useful  in  occasioning  a discharge  of  blood,  whereby 
the  inflammation  is  checked.  Thirdly,  in  the 
more  advanced  stage,  incisions  are  beneficial  in 
affording  an  outlet  for  the  matter  and  sloughs. 
As  the  cavities  of  the  cellular  tissue  all  com- 
municate, I find  that  Sir  William  Dobson’s  plan 
of  making  numerous  small  and  repeated  punctures 
generally  answers  very  well  for  the  discharge  of 
the  serosity  from  that  texture,  in  the  early  stages 
of  phlegmonous  erysipelas.  But,  if  the  distension 
of  the  cellular  tissue  increase,  notwithstanding 
this  practice,  combined  with  local  and  general 
antiphlogistic  treatment,  then  I deem  the  method 
of  making  one  or  two  free  incisions  in  the  part 
advisable  to  prevent  gangrene  of  that  texture. 
In  the  stage  of  suppuration  and  sloughing  of  the 
cellular  tissue,  no  difference  of  opinion  prevails 
about  the  necessity  of  free  and  depending  inci- 
sions for  the  discharge  of  the  matter,  and  removal 
of  the  sloughs.  (See  Boyer,  Traitt  des  Maladies, 
Chir.  t.  ii.  p.  22. ; Dupuytren , Clin.  Chir.  t.  ii. 
p.  322.) 

(Edematous  erysipelas  is  generally  considered 
to  be  an  unfit  case  for  bleeding  and  free  evacua- 
tions, and  to  require  tonic  treatment.  In  short, 
the  right  practice,  in  every  example  of  erysipelas, 
is  to  let  the  remedies  be  regulated  in  a great  mea- 
sure by  the  state  of  the  constitution,  the  pulse,  the 
strong  or  reduced  condition  of  the  system,  the  sort 
of  fever  accompanying  the  disorder,  the  age,  tem- 
perament of  the  patient,  and  the  particular  stage 
of  the  complaint.  At  first,  though  antiphlogistic 
treatment  may  be  the  only  safe  plan,  circumstances 
afterwards  change  so  considerably,  that  this  must 
be  abandoned,  and  a method,  quite  the  reverse  of 
it,  rigorously  adopted. 
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Desault' s Parisian  Chirurgical  Journal,  vol.  ii.  (Euvres 
Chir.  De  Desault  par  Bichat,  t.  ii.  p.  581,  &c.  Cullen’s 
First  Lines  of  the  Practice  of  Physic,  vol.  i.  Peart's 
Pract.  Obs.  on  Erysipelas,  &c.  1802.  Pearson’s  Princi- 
ples of  Surgery,  1808.  Some  parts  of  Hunter’s  Treatise 
on  the  Blood,  Inflammation,  &c.  Lassus,  Pathologie 
Chir.  t:  i.  p.  8,  &c.  ed.  1809.  Traite  des  Maladies  Chir. 
par  M.  le  Baron  Boyer , t.  ii.  p.6.  et  seq.  Willan  on 
Cutaneous  Diseases.  A.  C.  Hutchinson , in  Med.  Chir. 
Trans,  vol.  v.  p.  278,  &c.  and  Practical  Obs.  in  Surgery, 
ed.  2.  T.  Bateman , A Practical  Synopsis  of  Cutaneous 
Diseases,  p.  125,  &c.  ed.  3.  Dict.des  Sciences  Med.  vol. 
xlii.  p.  253,  &c.  Bayer , Traite  des  Mai.  de  la  Peau,  t.  i. 
Butter’s  Remarks  on  Irritative  Fever.  Devonport,  1825. 
Dr,  Duncan,  in  Edin.  Med,  Chir.  Trans,  vol.i.  Arnott, 
in  Med.  Phys.  Journ.  vol.lvii.  James,  On  Inflammation. 
Wells,  in  Trans,  of  a Society  for  the  Improvement  of 
Med.  and  Surgical  Knowledge,  vol.  i.  W.  H.  Burrell,  in 
Edin.  Med.  Journ.  vol.  xxiv.  Lawrence,  in  Med.  Chir. 
Trans,  vol.  xiv.  Tweedie,  in  Cyclopaedia  of  Practical 
Med.  art.  Erysipelas.  Stevenson,  in  Edinb.  Med.  Chir, 
Trans,  vol.  i.  Gibson,  Op.  cit.  vol.  ii.  Higginbottom 
On  Uses  of  Nitrate  of  Silver,  ed.  2.  Dr.  M’ Dowel,  in 
Dubl.  Journ.  of  Medical  Science,  vol.  vi.  p.  161.  8vo. 
1834. 

ERYTHEMA.  (From  epvdpk,  red.)  A red- 
ness of  any  part.  A mere  rash  or  efflorescence,  not 
accompanied  by  any  swelling,  vesication,  or  fever ; 
circumstances  which,  according  to  Hr.  Bateman, 
distinguish  it  from  erysipelas.  ( Synopsis  of  Cuta- 
neous Diseases,  p.  119.  ed.  3.)  Its  six  varieties 
are  described  in  the  latter  work.  For  the  ery- 
thema mercuriale.,  see  Mercury.  The  term  is  often 
wrongly  applied  to  eruptions,  attended  with  red- 
ness, and  distinct  papular  and  vesicular  elevation, 
as  we  see  in  the  instance  of  mercurial  erythema, 
which  Dr.  Bateman  says  should  be  named  eczema. 

ESCHAR.  (From  Icrp^po oo,  to  form  a scab,  or 
crust.)  This  term  is  applied  to  a dry  crust,  formed 
by  a portion  of  the  solids  deprived  of  life  by  the 
action  of  concentrated  heat.  When  any  living  part 
has  been  burnt  by  the  actual  or  potential  cautery, 
all  that  has  been  submitted  to  the  action  of  this  ap- 
plication, loses  its  sensibility  and  vital  principle, 
becomes  hard,  rough  on  the  surface,  and  of  a black 
or  grey  colour,  forming  what  is  properly  named  an 
eschar,  a slough,  produced  by  caustics,  or  actual  fire. 

ESCHAROTICS.  (From  ia-yjifw,  to  form  a 
crust  over.)  Applications,  which  form  an  eschar, 
or  deaden  the  surface  on  which  they  are  put.  By 
escharotics,  however,  surgeons  commonly  under- 
stand the  milder  kinds  of  caustics,  such  as  the 
hydrargyri  nitrico-oxydum,  subacetate  oj  copper,  &c. 

EXAERESIS.  (From  l^cupzcc,  to  remove.) 
One  of  the  divisions  of  surgery  adopted  by  the  old 
surgeons ; the  term  implies  the  removal  of  parts. 

EXCORIATION.  (From  excorio,  to  take  off 
the  skin.)  A separation  of  the  cuticle  ; a sore- 
ness, merely  affecting  the  surface  of  the  skin. 

EXFOLIATION.  (From  exfrlio,  to  cast  the 
leaf.)  The  process  by  which  a dead  piece  of  bone  is 
separated  from  the  living  is  termed  exfoliation.  One 
part  of  a bone  is  never  separated  from  another  by  the 
rotting  of  the  dead  part,  for  what  comes  away  is  as 
firm  as  it  ever  was.  Before  any  part  of  a bone 
can  be  thrown  off  by  exfoliation,  it  must  be  dead. 
But,  even  then,  till  the  process  of  exfoliation  be- 
gins, the  bone  adheres  as  strongly  as  ever,  and 
would  remain  for  years,  before  it  could  be  sepa- 
rated by  putrefaction  alone.  The  human  bones 
are  composed  of  two  substances,  viz.  a true  animal 
matter,  and  an  earthy  one,  the  phosphate  of  lime, 
which  are  only  mixed  with  each  other.  A dead 
bone  acts  on  the  system,  in  the  same  manner  as 
any  other  extraneous  body.  It  stimulates  the  ad- 
jacent living  parts,  in  consequence  of  which,  such 
a process  is  begun,  as  must  terminate  in  its  being 
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thrown  off.  The  effects  of  this  stimulus  are,  first, 
that  the  living  adjacent  bone  becomes  more  vascu- 
lar ; a circumstance,  which  always  takes  place, 
when  a part  has  more  te  do,  than  is  just  sufficient 
for  the  support  of  life.  Secondly,  that  the  earth 
of  the  living  part,  when  it  is  in  contact  with  the 
dead  bone,  is  absorbed  ; and  there  the  bone  be- 
comes softer,  and  adheres  by  its  animal  matter 
only.  As  Mr.  Wilson  has  stated,  “ before  any 
mark  of  separation  is  seen  on  the  surface,  the  living 
bone  surrounding  the  dead,  for  the  extent  of  a 
mere  line,  has  become  as  soft  as  if  it  had  been 
steeped  in  acid.”  (On  the  Skeleton  and  Diseases 
of  the  Bones,  p.  281.  8vo.  Lond.  1820.)  Thirdly, 
that  the  living  animal  part  is  at  last  absorbed  along 
the  surface  of  contact:  this  part  of  the  process 
commences,  however,  long  before  the  last  is  finish- 
ed ; and  both  of  them  begin  at  the  surface ; 
though,  in  their  course,  they  do  not  every  where 
take  place  in  an  equal  degree  at  the  same  time. 
Fourthly,  in  proportion  to  the  waste,  made  by  the 
last  part  of  the  process,  granulations  arise  from  the 
living  surface,  and  fill  up  the  intermediate  space, 
so  that  there  is  no  vacuum.  These  different  stages 
together  constitute  ulceration.  When  any  part  of 
a bone  is  once  loose,  it  is  pushed  to  the  surface  in 
the  same  manner  as  most  other  inanimate  bodies 
would  be,  and  this  stage  is  partly  mechanical,  and 
partly  a continuation  of  ulceration.  A proof  of 
the  third  stage,  above  mentioned,  may  be  derived 
from  cases,  in  which  people  die,  while  exfoliation 
is  going  on.  A small  groove,  or  worm-eaten  canal, 
can  then  be  discovered,  which  becomes  gradually 
deeper,  and  follows  the  irregularities  of  the  living 
and  dead  surfaces.  After  the  application  of  the 
trepan,  a circular  piece  of  bone  is  frequently 
thrown  off,  which  is  always  less  than  the  space 
from  which  it  came.  This,  as  Mr.  Hunter  ob- 
served, would  never  be  the  case,  were  there  not  a 
loss  of  substance.  Flowever,  in  what  manner  this 
loss  of  substance  is  produced,  has  frequently  been 
a question,  many  pathologists,  and  amongst  them, 
I believe,  is  Mr.  Gulliver,  adopting  the  belief,  that 
dead  bone  is  not  absorbed. 

“ Although  (says  Mr.  Wilson)  in  general  the 
absorption  takes  place  in  the  living  bone,  it  still 
appears,  that,  under  peculiar  circumstances,  the 
absorbing  yessels  have  the  power  of  acting  on  and 
removing  the  substance  of  dead  bone.  This  hap- 
pens after  the  dead  part  has  been  separated  from 
the  living,  and  when,  from  its  shape,  and  the  form 
of  the  living  surrounding  bone,  it  is  prevented  from 
obtaining  a passage  to  the  surface  of  the  body  ; as 
in  exfoliations  of  the  cranium,  when  the  inner  table 
of  the  exfoliated  part  is  broader  and  wider  than 
the  outer  table.”  (On  the  Skeleton,  S^c.  p.282.) 
In  very  hard  bones,  the  colour  of  the  dead  exfo- 
liating portion  is  generally  white  ; but,  in  softer 
bones,  it  is  yellow,  dark,  and  sometimes  black. 
( Wilson,  op.  cit.) 

It  was  anciently  believed,  that  whenever  a bone 
was  denuded,  the  exposed  surface  must  necessarily 
exfoliate;  and,  this  being  taken  for  granted,  the 
old  surgeons  used  to  put  immediately  in  practice 
whatever  they  thought  best  calculated  to  bring  on 
an  exfoliation  as  quickly  as  possible.  For  this 
purpose,  the  actual  cautery  was  usually  applied  to 
the  part  of  the  bone,  which  was  uncovered  ; and 
as,  under  such  treatment,  a portion  of  the  bone 
was  of  course  killed,  and  then  exfoliated,  the  pre- 
judiced practitioner  believed,  that  he  had  only 
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accelerated  a process,  which  must  of  necessity 
have  followed  in  a more  slow  and  tedious 
manner. 

According  to  Mr.  Hunter,  neither  caustics  nor 
the  actual  cautery  hasten  exfoliation ; they  only 
produce  death  in  a part  of  the  bone,  which  is  the 
first  step  towards  exfoliation  ; and  if  they  ever 
hasten  exfoliation,  when  the  bone  is  already  dead, 
it  must  be  by  producing  inflammation  in  the  adja- 
cent living  bone  ; a change  that  makes  it  exert  a 
power  of  which  it  was  previously  incapable. 

Exfoliation  is  not  a necessary  consequence  of  a 
bone  being  laid  bare,  and  deprived  of  its  perios- 
teum., If  the  bone  be  in  other  respects  uninjured, 
healthy,  and  enjoy  a vigorous  circulation  of  blood 
through  its  texture,  granulations  will  be  generated 
on  the  surface  of  such  bone,  and  they  will  cover 
and  firmly  adhere  to  it,  without  the  smallest  ex- 
foliation being  thrown  off ; especially  in  young 
subjects.  But,  if  caustic,  stimulating,  or  drying 
applications  be  made  use  of,  or  the  bone  be  left  for 
a considerable  time  exposed,  the  circulation  in  the 
superficial  portion  of  it  will  necessarily  be  dis- 
turbed and  destroyed,  and  that  part  of  the  surface, 
through  which  the  circulation  ceases  to  be  carried 
on,  will  be  separated,  and  cast  off,  by  the  process 
of  exfoliation. 

If  any  application  to  an  exfoliating  portion  of 
bone  be  at  all  efficacious,  it  must  be  one  which 
will  stop  the  mortification  in  the  affected  bone,  and 
promote  the  absorption  of  those  particles  of  phos- 
phate of  Jime,  which  form  the  connection  between 
that  which  is  living  and  that  which  is  actually 
dead.  And  as  the  bone  dies  from  the  same  causes 
as  the  soft  parts  mortify,  we  should  at  least  follow 
in  practice  the  same  principles  which  we  adopt  in 
the  latter  instance  ; and  though,  from  the  inferior 
vascularity,  and  vital  power  of  bones,  we  cannot 
expect  surgery  to  have  as  much  control  over  their 
affections,  as  over  those  of  the  soft  parts,  yet,  every 
good  will  thus  be  obtained,  which  it  is  possible  to 
acquire.  Attention  to  such  principles  will  at  least 
teach  us  to  refrain  from  making  the  death  of  part 
of  a bone  more  extensive,  than  it  would  be,  if  the 
cautery,  caustics,  and  strong  astringents,  were  not 
employed. 

The  best  mode  of  attempting  to  prevent  an 
exfoliation  from  occurring  at  all  in  a bone,  that  has 
been  exposed  by  a wound,  is,  to  cover  the  part 
again,  as  soon  as  possible,  with  the  flesh,  which 
has  been  detached  from  it.  This,  as  I shall  here- 
after notice,  (see  Head,  Injuries  of,)  may  gene- 
rally be  practised  with  advantage,  when  the  scalp 
has  been  detached  from  the  cranium,  provided  the 
flap  still  retain  even  the  most  limited  connection 
with  the  rest  of  the  integuments. 

When  the  exposed  bone  cannot  be  covered,  it 
should  be  dressed  with  the  mildest  and  simplest 
applications,  with  plain  lint,  or  lint  spread  with 
the  unguentum  cetaceum. 

The  dead  pieces  of  bone,  when  very  tedious 
in  exfoliating,  when  wedged  in  the  substance  of 
the  surrounding  living  bone,  and  when  so  situated 
as  to  admit  of  being  safely  sawn,  or  cut  away, 
may  sometimes  be  advantageously  removed  in 
this  manner.  (See  Caries  and  Necrosis.)  In 
such  operations,  Hey’s  saws  may  be  employed 
with  great  convenience ; and  where  these  are  not 
applicable,  that  invented  by  Machell,  and  de- 
scribed in  Sir.  A.  Cooper’s  Surgical  Essays,  or 
another  devised  by  Graefe,  and  explained  by 
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Schwaib,(I)e  Serra  Orbiculari , 4to  Berol.  18f9.) 
deserve  to  be  recollected. 

In  speaking  of  necrosis,  I shall  have  occasion, 
to  notice  the  efficacy  of  blisters,  kept  open  with 
the  savin  cerate,  in  quickening  the  process  by 
which  dead  portions  of  bone  are  loosened,  as  par- 
ticularly pointed  out  by  the  late  Mr.  Crowther, 
in  his  work  on  the  white  swelling. 

Tenon  published  three  Memoirs  cn  Exfoliation.  The 
two  first  are  inserted  at  pages  372.  and  403.  Mem.  de 
1 Acad,  des  Sciences,  1758  ; the  third  at  p.  223  of  the 
same  work,  for  1760.  P.  Poissonier , An  recenti  vulnere 
nudatis  ossibus  exfoliatis  ? conclusio  negans,  4to.  Pa- 
rish, 1760.  Journ.  de  Med.  par  Le  Roux,  t.xxxi.  p.  801.  ; 
t.  xxxii.  p.  181. ; t.  xxxiii.  p.  168.  ; t.  xxxvi.  p.  537.  ; 
t.  xxxviii.  p.  153.  ; . t.  xxxix.  p.  132.  Tkeden,  Neue 
Bemerkungen,  &c.  kap.  3.  8vo.  Berlin,  1782.  Trans, 
lor  the  Improvement  of  Med.  and  Chir.  Knowledge, 
vol.  ii.  p.  277,  &c.  Wiedmann , “ I)e  Necrosi  Ossium,” 
Diet,  des  Sciences  Med.  art.  Exfoliation.  J.  Thomson's 
Lectures  on  Inflammation,  p.  394.  398.  P.  Boulay,  Sur 
P Exfoliation  des  Os,  4to.  Paris,  1814.  J.  Wilson , 
on  the  Structure  and  Physiology  of  the  Skeleton,  and 
on  the  Diseases  of  the  Bones,  &c.  p/230.  &c.  8vo. 
Lond.  1820.  R.  Liston’s  Essay  on  Caries,  &c.  in  Edin. 
Med.  Surg.  Journ.  78. 

EXOMPHALOS.  (From  !£,  out  of,  and 
o/u<paXog,  the  navel.)  A hernia  at  or  near  the 
navel. 

EXOPII1 IIALMIA.  (From  !£,  out,  and 
oyKpa-Xog,  the  eye.)  In  ex  ophthalmia,  ophthal- 
moptosis,  ptosis  bulbi  oculi,  the  eyeball  is  of  its 
natural  size,  and  free  from  disease : it  merely 
changes  its  situation,  and  partly  or  completely 
protrudes  from  the  orbit.  It  is  only  confusing 
the  subject  to  consider,  as  specimens  of  this  dis- 
ease, the  cases  in  which  the  globe  of  the  eye  is 
affected  with  enlargement,  and,  on  that  account, 
projects  from  the  orbit  in  a preternatural  degree, 
as  happens  in  hydrophthalmia,  staphyloma,  and 
cancerous  disease.  When  the  globe  is  pushed 
entirely  out  of  the  orbit,  it  generally  lies  upon 
the  temple,  or  cheek,  and  vision  is  totally  destroy- 
ed. There  are  instances,  however,  in  which  a 
considerable  degree  of  sight  was  recovered,  not- 
withstanding the  exophthalmia  was  complete,  and 
had  lasted  several  years.  (Hope,  in  Phil.  Trans, 
for  1744.  Richter’s  Bibl.  hand  4.  p.  343.) 

There  are  three  descriptions  of  causes,  which 
may  occasion  exophthalmia  : 

1.  The  first  and  least  common  is  a violent 
concussion  of  the  head.  A man  fell  from  a height 
of  about  fifteen  or  sixteen  feet,  and  pitched  upon 
his  head.  The  right  eye  was  forced  out  of  its 
socket,  and  hung  over  the  cheek.  The  patient 
was  deprived  of  his  senses  immediately  after  the 
accident,  and  affected  with  coma.  There  was  a 
contusion  over  the  right  parietal  bone ; but  no 
fracture.  The  eye  spontaneously  resumed  its 
natural  position,  a short  time  after  the  accident, 
and,  in  the  course  of  a month,  with  the  assistance 
of  low  diet,  and  repeated  bleeding,  the  cure  was 
completed.  (Mem  de  V Acad,  de  Chirurgie, 
t.  1.  p.  198.  4to.)  It  is  alleged,  that  the  eye  lias 
been  forced  out  of  the  orbit  in  a violent  fit  of 
sneezing.  But  such  cases  must  be  very  uncom- 
mon, and  imply  a considerable  relaxation  of  those 
parts,  which  serve  to  retain  the  eye  in  its  socket, 
or  some  other  predisposing  causes,  to  which  atten- 
tion should  be  paid  in  the  treatment.  (Richter, 
Anfangsgr.  der  Wundarz.  b.  iii.  p.  407.  ed.  1795.) 

2.  A far  more  frequent  cause  of  exophthalmia 
is  a thrust  in  the  eye  with  an  instrument,  which 
is  narrow  enough  to  pass  between  the  orbit  and 
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the  eyeball,  so  as  to  push  the  latter  out  of  its 
place.  A stick,  a tobacco-pipe,  ( White's  Cases  in 
Surgery,  p.  131.)  a foil,  &c.  may  cause  the 
accident.  Repeated  experience  proves,  that,  in 
such  cases,  though  the  optic  nerve,  and  muscles 
of  the  eye  may  be  forcibly  stretched,  the  interior 
parts  of  the  organ  seriously  injured,  and  the 
dislocated  eye  generally  deprived  of  the  faculty 
of  seeing,  yet,  when  the  organ  is  replaced  as 
speedily  as  possible,  it  not  only  sometimes  re- 
covers its  natural  motion,  but  also  its  original 
power  of  vision.  (See  Scultet.  Appendix,  obs. 
69.  Covillard,  obs.  27.  Borellus,  centur.  3. 
obs.  54.  Rhodius,  centur.  1.  obs.  84.  White’s 
Cases,  p.  131.)  Previously  to  reducing  the  eye, 
we  should  examine  the  instrument  which  was 
pushed  into  the  orbit ; as,  when  it  is  brittle,  a 
fragment  of  it  may  remain  behind  in  the  socket, 
and  require  to  be  extracted  by  means  of  the  finger 
or  a probe.  When  the  weapon  is  pointed  or 
hard,  it  sometimes  pierces  the  bones  of  the  orbit, 
and  enters  the  brain,  nose,  or  antrum.  In  the 
first  case,  which  is  often  difficult  to  ascertain  im- 
mediately, though  after  a time,  it  is  generally  ren- 
dered plain  enough  by  the  symptoms  induced,  the 
consequences  are  mostly  fatal.  In  the  two  other 
cases,  although  the  danger  is  not  pressing,  the 
surgeon  should  be  very  attentive,  in  the  event  of 
suppuration,  to  procure  and  maintain  a ready  out- 
let for  the  matter. 

There  is  generally  little  difficulty  in  replacing 
the  eye.  Frequently  it  returns  of  itself  into 
its  natural  situation,  as  soon  as  any  trivial 
obstacles  to  its  reduction  are  removed ; and  in 
other  instances,  it  easily  admits  of  being  put  into 
its  proper  place  with  the  hand.  The  indication, 
says  Richter,  is  always  accomplished  with  more 
facility,  the  sooner  it  is  attempted.  When  the 
protrusion  has  existed  several  days,  and  the  eye 
and  other  parts  in  the  orbit  are  already  inflamed, 
Richter  recommends  us  to  endeavour  to  diminish 
the  inflammation  by  general  antiphlogistic  means, 
and  external  emollient  applications,  before  we 
try  to  replace  the  eye,  and  the  reduction  of  this 
organ  is  afterwards  to  be  effected  in  a gradual 
manner.  When  the  optic  nerve,  and  one  or  more 
of  the  muscles  of  the  eye  are  torn,  no  hope  can 
be  entertained,  that  the  eyesight  and  motion  of 
the  organ  will  ever  be  regained.  But  this  de- 
gree of  injury,  as  Richter  observes,  cannot  always 
be  immediately  detected,  because  the  optic  nerve 
and  muscles  are  concealed  by  the  conjunctiva ; 
and,  if  the  nature  of  the  case  were  known,  still  it 
would  be  advisable  to  replace  the  eyeball. 

When  the  instrument,  with  which  the  eye  has 
been  pushed  out  of  its  socket,  is  blunt  and  thick, 
like  a finger,  a stick,  a foil,  &c.  the  eyeball  itself 
always  sustains  a violent  contusion,  which  brings 
on  vehement  inflammation,  and  lessens  or  destroys 
all  hope  that,  after  the  reduction,  the  eyesight  will 
be  restored.  Sometimes,  an  extravasation  of  blood 
in  the  orbit  occurs,  the  iris  is  lacerated,  the  cornea 
burst,  and  a part  of  the  humours  of  the  eye  dis- 
charged. Although,  under  such  circumstances, 
it  is  scarcely  to  be  expected  that  the  eyesight 
can  be  recovered,  yet,  it  is  proper  to  reduce  the 
eye,  because,  should  the  organ  be  destroyed  by 
suppuration,  or  the  loss  of  its  humours  the  de- 
formity may  be  obviated  by  an  artificial  eye, 
which  is  not  the  case,  when  the  eye  has  been  cut 
away.  It  is  also  to  be  considered,  that  the  mis- 
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chief  often  seems  to  be  worse  than  it  really  is, 
and  the  eyesight  is  sometimes  regained,  contrary 
to  all  expectation. 

After  the  reduction  of  the  eye,  the  first  care 
of  the  surgeon  should  be  to  prevent  and  dimi- 
nish inflammation.  In  some  cases,  the  inflam- 
mation is  slight ; while,'  in  others,  especially  when 
the  eyeball  has  been  severely  struck,  it  is  ex- 
tremely violent.  All  the  usual  antiphlogistic 
means,  both  general  and  topical,  are  to  be  em- 
ployed, and,  of  the  atter,  Richter  says,  astring- 
ents are  the  best,  as  the  inflammation  arises 
from  the  contusion  and  stretching  which  the 
parts  have  suffered.  The  possible  consequences 
of  inflammation,  such  as  suppuration,  opacity 
of  the  cornea,  &c.  are  to  be  treated  according  to 
the  rules  laid  down  in  other  parts  of  this  dic- 
tionary. (See  Cornea,  Opacity  of  ; Hypopium  ; 
Ophtiialmy.)  Ing-eneral,  the  sight  is  restored  in 
proportion  as  the  infi  animation  is  diminished. 
Should  this  not  happen,  after  the  ophthalmy  has 
been  entirely  removed,  the  surgeon  must  try  what 
effect  such  remedies,  as  stimulate  the  nerves,  will 
have  upon  the  optic  nerve.  An  account  of  the 
most  eligible  medicines  for  this  purpose  will  be 
found  in  the  article  Amaurosis. 

3.  The  third  cause  of  exophthalmia  is  a preter- 
natural tumour  in  the  orbit,  or  neighbouring  parts. 
The  swelling,  as  it  enlarges,  gradually  pushes 
the  eyeball  out  of  its  socket.  The  tumours, 
which  may  be  formed  in  the  orbit,  are  of  several 
kinds.  The  principal,  however,  are  encysted 
swellings,  which  contain  either  fat,  an  aqueous 
fluid,  a pappy  substance,  or  a thick  matter. 
Sometimes,  the  cellular  tissue  in  the  orbit  is 
affected  with  induration  and  swelling,  so  as  to 
force  the  eye  partly  or  completely  out  of  this 
cavity. 

Adipous  swellings  occupy  the  interspace  of  the 
recti  muscles,  emerge  between  the  globe  and  the 
orbitar  circumference,  and  have  an  oblong  figure. 
When  the  conjunctiva  is  freely  divided,  the  fatty 
mass  is  easily  drawn  forwards  with  a hook,  and 
dissected  out.  ( Travers , in  Synopsis  of  JJis.  of 
the  Eye,  p.225.) 

An  abscess  in  the  orbit  may  cause  a protrusion 
of  the  eyeball.  (Pettier. ) Exostoses  may  have 
the  same  effect.  Sir  Astley  Cooper  has  related 
one  case,  which  proved  fatal,  in  consequence  of 
the  exostosis  making  its  way  to  the  brain  through 
the  orbitar  process  of  the  os  frontis.  ( Surgical 
Essays,  part  i.  p.  157.)  Mr.  Guthrie  has  seen 
two  instances : in  one,  the  disease  attained  the 
size  of  a large  marble,  and  then  became  station- 
ary ; in  the  other,  it  was  much  larger,  and  a 
portion  of  it  had  been  ineffectually  removed  by 
means  of  a hot  iron,  which  increased  the  incon- 
venience, without  giving  any  relief.  Hence,  if  an 
operation  were  deemed  advisable,  Mr.  Guthrie 
would  prefer  the  cautious  use  of  a small  chisel  or 
saw.  ( Operative  Surgery  of  the  Eye,  p.  154.) 
This  author  is  at  the  same  time  aware  of  the  case, 
in  which  M.  Brossaut  brought  about  the  exfolia- 
tion of  a considerable  part  of  an  exostosis  of  the 
os  planum  and  internal  angular  process  with 
caustic,  so  that  the  eye  returned  into  its  place,  and 
the  cure  was  completed.  (Mem.  de  I’Acad.  de 
Chir.  t.  v.  p.  171.  4to.)  In  the  records  of  sur- 
gery may  lie  found  examples,  in  which  the  dis- 
placement of  the  eye  was  produced  by  a tumour, 
that  grew  out  of  the  frontal  sinus.  (See  Lav  gen- 
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beck’s  Neue  Bibl.  b.  ii.  p.  247.)  In  some  cases, 
in  consequence  of  suppuration  in  the  antrum,  the 
lower  part  of  the  orbit  is  raised,  and  the  eye 
forced  out  of  its  place.  Fungous  diseases  of  the 
antrum  may  occasion  the  same  mischief.  (See 
Parisian  Chir.  Journal,  vol.  i.  p.  104,  See.) 

Schmidt  records  two  cases  of  exophthalmia, 
produced  by  an  hydatid  of  the  lachrymal  gland. 
One  had  a fatal  termination ; but,  in  the  other,  a 
puncture  gave  vent  to  an  ounce  of  clear  fluid, 
and  cured  the  protrusion  of  the  eye;  but,  the 
eyesight  was  lost.  ( Ueber  die  Krankheiten  des 
Thranenorgans,  p.  54.)  Farther  particulars  of 
the  latter  case  may  be  seen  in  Air.  Guthrie’s 
work,  p.  157.) 

Not  long  ago,  Langenbeck  extracted  from  the 
sinus  frontalis  of  a girl,  a large  hydatid,  which 
had  forced  the  outer  table  considerably  forwards, 
and  depressed  the  orhitar  process  of  the  os  frontis 
so  far,  that  the  eyeball  was  propelled  as  low  as  the 
extremity  of  the  nose.  After  the  front  of  the  sinus 
had  been  perforated,  and  the  hydatid  removed, 
there  was  a cavity  left  two  inches  and  a half  in 
depth.  ( Neue  Bibl.  b.ii.  p.247.  Hanover,  1819.) 
Aly  friend  Air.  Lawrence  mentioned  to  me  a re- 
markable case,  which  presented  itself  at  the  London 
Eye  Infirmary : it  was  an  exophthalmia,  which 
arose  from  a collection  of  hydatids  in  the  orbit, 
and  was  cured  by  making  an  incision,  and  after- 
wards promoting  their  discharge.  In  all  these 
examples,  the  eyeball  is  displaced  from  the  orbit 
gradually,  and  vision  is  at  length  impeded.  In- 
stances, however,  are  on  record,  where  the  sight 
was  never  lost,  though  the  eye  was  protruded  for 
years.  (See  Richter’s  Chirurg.  Bibliothek,  band  iv. 
stuck  ii.  p.  243.  White’s  Cases  in  Surgery,  p.  135.) 
In  one  instance,  the  sight  was  not  at  all  lessened, 
and  the  iris  retained  its  natural  mobility.  ( Lan- 
genbeck, Neue  Bibl.  b.  ii.  p.  245.) 

Experience  proves,  also,  that  after  the  reduc- 
tion, the  motion  of  the  eye,  and  power  of  seeing 
may  be  regained,  in  cases,  where  the  eye  has  been 
gradually  pushed  out  of  the  orbit,  and  been  dis- 
placed a considerable  time,  even  as  long  as  several 
years,  during  all  which  period  vision  was  lost. 
( Acrell , Brocklesby.  in  Med.  Obs.  and  Inquiries, 
vol.  iv.  p.  371.)  Langenbeck  relates  a case  of 
exophthalmia  from  a steatoma  in  the  orbit,  where, 
though  vision  was  entirely  prevented  during  the 
displacement,  the  pupil  was  of  its  regular  shape, 
and  the  iris  capable  of  motion  : after  the  extir- 
pation of  the  tumour,  the  eyesight  became  so 
good,  that  the  patient  could  discern  the  smallest 
objects.  (Neue  Bibl.  b.ii.  p.240.)  In  order  to 
reduce  the  eye  into  its  natural  position,  it  is  neces- 
sary to  remove  the  cause  by  which  its  protrusion 
is  occasioned.  Suppuration  and  fungous  tumours 
in  the  antrum  must  be  treated  according  to  direc- 
tions laid  down  in  the  article  Antrum.  The  in- 
duration and  swelling  of  the  cellular  substance  in 
the  orbit  may  be  sometimes  dispersed  by  means  of 
mercury.  (Louis,  Sur  Plusieurs  Maladies  du  Globe 
de  VCEil,  in  Mem.  de  l’ Acad.  Royale  de  Chirurgie, 
t.  xiii.  ed.  12mo.)  When  such  treatment  fails, 
we  are  recommended  to  extirpate  the  eye.  (Rich- 
ter, Anfangsgr.  der  Wundarzn,  b.  iii.  p.  413.)  Ex- 
ostoses, situated  in  the  anterior  part  of  the  orbit, 
may  sometimes  be  removed.  The  continental  sur- 
geons generally  advise  us  to  expose  the  tumour 
by  an  incision,  and  to  apply  caustic  or  the  actual 
cautery  to  it,  in  order  to  kill  the  protuberant  part 


of  the  bone,  and  make  it  exfoliate.  In  this  coun- 
try, most  practitioners  would  prefer  the  employ- 
ment of  cutting  instruments  for  removing  such 
exostoses.  When,  however,  the  tumour  lies  deeply 
in  the  orbit,  if  it  cannot  be  got  at,  and  it  should 
resist  the  effect  of  mercurial  medicines  and  me- 
zereon,  we  are  directed  to  extirpate  the  eye. 
(Richter,  Op.  et  loco  cit .)  Abscesses  in  the  orbit 
ought  to  be  opened,  and  after  this  has  been  done, 
the  eye  generally  returns  into  its  proper  position. 
(P tiller.)  When  encysted  tumours  in  the  orbit 
admit  of  being  extirpated  in  the  customary  man- 
ner, the  plan  should  be  adopted ; but,  when  this 
cannot  be  done,  Richter’s  advice  may  be  followed, 
which  is  to  open  them,  press  out  the  contained 
matter,  and  afterwards  extract  the  cyst.  Con- 
siderable difficulty,  however,  frequently  attends 
every  effort  to  remove  the  whole  cyst,  and  unless 
this  be  done,  a permanent  cicatrisation  cannot  be 
expected.  (See  Travers’s  Synopsis,  p.  225.  See 
Tumours,  Encysted.) 

On  account  of  the  vicinity  of  the  brain,  and  the 
communication  between  the  parts  within  the  orbit, 
and  the  dura  mater,  the  extirpation  of  tumours 
from  that  cavity  is  not  exempt  from  risk  of  fatal 
consequences,  as  two  cases,  published  by  Langen- 
beck, fully  prove.  (Neue  Bibl.  b.  ii.  p,  241 — 244.) 
I remember  a young  lady  who  was  referred  to 
Air.  Lawrence  and  myself,  by  Air.  Alaul  of  South- 
ampton, for  advice  respecting  a tumour,  occupy- 
ing the  inner  and  upper  portion  of  the  orbit,  and 
attended  with  a degree  of  exophthalmia,  constant 
exacerbation  at  the  period  of  the  menses,  and 
occasionally  double  vision.  (See  Diplopia.)  We 
refrained  from  advising  any  immediate  attempt  at 
extirpation,  the  swelling  being  so  firm  and  im- 
moveable, that  the  disease  was  suspected  to  be 
partly  of  a bony  nature.  Flowever,  on  seeing  this 
case,  about  a fortnight  afterwards,  I was  surprised 
to  find  the  tumour  not  more  than  half  its  former 
size,  and  all  the  firm  and  (what  was  conceived  to 
be)  bony  induration  below  the  superciliary  ridge 
of  the  os  frontis  gone,  as  well  as  the  exophthalmia, 
and  derangement  of  vision.  Some  sharp  bony 
irregularities,  however,  could  now  be  most  plainly 
felt,  projecting  in  front  of  the  diminished  swelling. 

A memorable  case  of  exophthalmia  is  related 
by  Mr.  Travers : the  globe  of  the  eye  appears  to 
have  been  gradually  forced  upwards  and  outwards, 
and  to  have  had  its  motions  considerably  impeded, 
in  consequence  of  the  orbit  being  partly  occupied 
by  two  swellings,  which  were  of  the  nature  of 
aneurism  by  anastomosis.  (See  Aneurism.)  The 
swellings  could  not  have  been  removed,  without 
at  the  same  time  extirpating  the  eye.  Air.  Travers 
was  therefore  induced  to  try,  whether  applying  a 
ligature  to  the  carotid  artery  would  have  the  effect 
of  checking  and  curing  the  disease ; an  expect- 
ation which  was  warranted  by  analagous  instances, 
in  which  the  growth  of  swellings,  and  their  dis- 
persion, are  brought  about  by  lessening  the  quan- 
tity of  blood  determined  to  them.  The  experi- 
ment completely  succeeded ; the  swellings  in  the 
vicinity  of  the  eye  subsided  ; the  patient  was  freed 
from  several  grievous  complaints,  to  which  she 
had  been  previously  subject;  and,  amongst  other 
benefits,  a cure  of  the  exophthalmia  was  one 
result,  which  most  interests  us  in  the  present 
place.  The  case  is  also  highly  important  on  other 
accounts,  and,  more  particularly  as  confirming 
the  fact,  that  the  carotid  artery  may  be  tied, 


without  any  dangerous  effects  on  the  brain,  and 
as  proving,  that,  in  cases  of  aneurism,  the  surgeon 
should  not  be  afraid  of  proceeding  to  such  an 
operation.  (See  Med.  Chir.  Trans,  vol.  ii.  art.  1.) 
The  judgment  and  decision,  with  which  Mr.  Tra- 
vers acted  in  this  case,  appear  to  me  highly  me- 
ritorious. 

The  carotid  artery  was  also  tied  by  Mr.  Dal- 
rymple,  of  Norwich,  in  a case  very  similar  to  the 
preceding,  and  with  equal  success.  (See  Med. 
Chir.  Trans,  vol.  vi.  p.  Ill,  &c.) 

Mr.  Guthrie  has  seen  an  exophthalmia  on  each 
side,  the  result  of  an  aneurism  of  each  ophthalmic 
artery,  and  other  disease  in  the  orbits.  ( Operative 
Surgery  of  the  Eye,  p.  158.) 

When  the  causes  of  exophthalmia  have  been 
removed,  the  eye  must  be  put  into  its  natural 
situation.  If  the  organ  has  been  long  displaced, 
the  surgeon  often  finds  the  fulfilment  of  this  in- 
dication attended  with  difficulty.  Indeed,  he  is 
frequently  obliged  to  employ  methodical  bandages 
for  the  purpose  of  promoting  the  gradual  return 
of  the  eye  into  the  orbit.  Yet,  even  in  such  cases, 
the  eyesight  is  often  regained  : but,  if  this  should 
not  happen  spontaneously,  stimulants  and  tonics 
are  to  be  tried. 

Fab.  Hildan.  centur.  vi.  obs.  1.  VanderWiel,  centur.  ii. 
obs.  9.  Paw.  Obs.  Anat.  23.  Tulpius,  lib.  i.  cap.  28. 
Hope,  in  Phil.  Trans,  for  1744.  Louis,  Sur  plusieures 
Maladies  du  Globe  del’CEil,  &c.  in  Mem.  del’Acad.  de 
Chirurgie,  t.  xiii.  in  12mo.  Brocklesby , in  Medical  Obs. 
and  Inquiries,  vol.  iv.  p.  371.  White’s  Cases  in  Surgery, 
p.  131 — 135,  &c.  Warner's  Cases  in  Surgery,  p.  108. 
edit.  3.  Lassus,  Pathologie  Chir.  t.  ii.  p.  144.  edit.  2. 
Richerand,  Nosogr.  Chir.  t.  ii.  p.  117.  edit.  2.  Med.  Chir. 
Trans,  vol.  ii.  art.  1.  ; vol.  iv.  p.  316, ; and  vol.  vi. 
p.  Ill,  &c.  Richter's  Anfangsgr.  der  Wundarzn,  b.  iii. 
p.  4C6,  &c.  Go'tt.  1795.  Langenbeck  Neue  Bibl.  b.  ii. 
B.  Travers,  Synopsis  of  the  Diseases  of  the  Eye,  p.  225, 
&c.  Lond.  1820.  Dr.  Monteath,  in  Weller  s Manual, 
vol.  i.  p.195.  Petitbeau,  in  Journ.  de  Med.  par  Corvi- 
sart,  t.  xiv,  G.  J.  Guthrie , Operative  Surgery  of  the 
Eye,  p.  145,  &c.  8vo.  Lond.  1823; 

EXOSTOSIS,  (from  out,  and  oa-riov,  a 
bone.)  An  exostosis  is  a tumour  formed  by  an 
exuberant  growth  of  bony  matter  on  the  surface 
of  a bone,  or  it  is  formed  by  the  more  or  less 
considerable  enlargement  of  a part,  or  the  whole, 
of  a bone.  (Boyer,  Mai.  Chir.  t.  iii.  p.  541.) 

In  general,  however,  it  is  only  when  the  enlarge- 
ment is  partial,  that  it  is  termed  an  exostosis.  As 
Mr.  Mayo  has  pointed  out,  some  hypertrophies  of 
bone  are  connected  with  a salutary  principle ; 
while  others  constitute  curable,  or  incurable  dis- 
eases. The  arm  of  a blacksmith  acquires,  through 
daily  exertion,  additional  muscular  force,  weight, 
and  size ; the  bones  in  it  enlarge ; their  crust 
becomes  harder,  and  of  a more  compact  grain; 
and  the  lines  upon  the  surface,  which  give  attach- 
ment to  tendons,  become  rough  and  prominent 
ridges.  This  is  health.  When  Mr.  Cheshire’s 
apparatus  for  supporting  the  spine  is  worn,  the 
pressure  on  the  lower  jaw  generally  causes  this 
bone  to  enlarge,  and  to  throw  out  a bony  swelling, 
where  the  chin  strap  is  applied.  This  tumour  is 
an  exostosis,  yet  it  evidently  results  from  the  salu- 
tary principle,  which  strengthens  a part  in  propor- 
tion to  the  exertion  imposed  upon  it.  (See  Mayo’s 
Outlines  of  Human  Pathology,  p.  11.) 

While  the  growth  of  the  whole  body  is  pro- 
ceeding rapidly,  abnormal  swellings  of  parts  of 
bones  are  common,  especially  of  the  clavicle, 
sternum,  or  ribs.  These  are  exostoses,  which 
require  no  treatment,  as  they  generally  subside 
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of  themselves  in  the  course  of  a year  or  two. 
Exostoses  are  still  more  common  at  the  period, 
when  the  body  has  recently  attained  its  full 
growth.  But  the  disease  is  not  limited  to  the 
early,  nor  to  the  middle  periods  of  life.  ( lb .) 

One  division  of  exostoses  is  into  true  and  false;. 
the  former  being  of  a truly  osseous  consistence, 
the  others  being  more  or  less  hollow,  spongy 
expansions  of  the  bones,  sometimes  containing  a 
quantity  of  cartilaginous,  fibrous,  medullary,  or 
fungous  matter  within  the  shell  of  the  disease. 
Periostoses,  or  mere  thickenings  of  the  periosteum, 
are  also  sometimes  classed  amongst  false  exostoses. 
(Diet,  des  Sciences  Med.  t.  xiv.  p.  218.)  According 
to  Sir  Astley  Cooper,  exostoses  have  two  different 
seats  : by  periosteal  exostosis  he  means,  an  osseous 
deposition  seated  between  the  external  surface  of 
the  bone,  and  the  internal  surface  of  the  perios- 
teum, and  firmly  adherent  to  both  ; by  medullary 
exostosis,  he  signifies  a similar  formation,  origin- 
ating in  the  medullary  membrane,  and  cancellated 
structure  of  a bone.  The  same  experienced  sur- 
geon makes  two  other  general  divisions  of  exostoses 
into  the  cartilaginous  and  fungous,  the  first  being 
“ preceded  by  the  formation  of  cartilage,  which 
forms  the  nidus  for  the  ossific  deposit,”  while  the 
second  is  a tumour  softer  than  cartilage,  yet  firmer 
than  fungus,  in  other  parts  of  the  body,  containing 
spiculse  of  bone,  being  of  a malignant  nature,  and 
depending  “ upon  a peculiar  state  of  constitution 
and  action  of  vessels.”  It  is  a disease  similar  to 
“ fungus  haematodes,  but  somewhat  modified  by 
the  structure  of  the  part  in  which  it  originates.” 
(Surgical  Essays,  parti,  p.  155.) 

If  a true  exostosis  be  immersed  in  diluted 
muriatic  acid,  so  as  to  separate  the  earthy  part 
of  it,  the  tumour  will  yet  retain  its  form,  and 
present  the  same  kind  of  fibro-cartilaginous  matrix, 
which  exists  in  healthy  bone,  (I&.) 

Exostoses  differ  in  size.  Those  of  the  cranium 
are  generally  small  and  circumscribed,  yet  ex- 
ceptions occur;  for  Sir  Everard  Home  removed 
a very  large  tumour,  which  had  a bony  base,  and 
was  situated  on  the  head.  (Sir  A.  Cooper,  Surgical 
Essays,  part  i.  p.  156.)  The  largest  true  exostoses 
are  formed  upon  the  long  bones.  In  the  history 
of  surgery  may  be  found  numerous  cases  of  enor- 
mous exostoses ; but  nearly  all  of  them  of  the 
species  termed  false,  and  many  of  them  were 
situated  on  the  jaw,  the  clavicle,  or  the  extremities 
of  the  long  bones.  Observations  of  this  kind  are 
abundant  in  l’Histoire  de  l’Acad.  des  Sciences  ; 
les  Mem.  de  l’Acad.  de  Chir.;  the  Sepulchretum 
Anatomicum ; the  writings  of  Morgagni,  &c. 
(Diet,  des  Sciences  Med.  t.  xiv.  p.  219.) 

The  bones,  most  frequently  affected  with  ex- 
ostosis, are  those  of  the  cranium,  the  lower  jaw, 
sternum,  humerus,  radius,  ulna,  bones  of  the 
carpus,  and  particularly  the  femur  and  tibia. 
There  is,  however,  no  bone  of  the  body,  which 
may  not  become  the  seat  of  this  disease.  It  is 
not  uncommon  to  find  all  the  bones  of  the  cranium 
affected  with  exostosis,  and  the  ossa  parietalia 
sometimes  an  inch  thick. 

The  exostosis,  which  forms  between  the  outer 
table  of  the  skull  and  the  pericranium,  is  of  ex- 
tremely hard  consistence,  and  generally  attended 
with  little  pain,  while  the  fungous  exostosis,  spring- 
ing from  the  diploe  of  the  skull,  is  less  firm,  more 
vascular,  and  of  a malignant  nature,  making  its 
wav  through  the  inner  table,  and  occasioning 
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disease  of  the  dura  mater,  and  fatal  effects  on  the 
brairr.  (See  Sir  A.  Cooper’s  Surgical  Essays, 
part  i.  p.  156.) 

Sometimes  the  tumour  is  confined  to  a small 
part  of  the  affected  bone,  composing  a mass  su- 
peradded  to  its  surface,  and  of  various  shapes. 
Sometimes  it  rises  insensibly,  having  no  very  dis- 
tinct limits,  and  resembling  a more  or  less  regular 
portion  of  a sphere.  In  some  instances,  its  figure 
is  styloid,  and  it  projects  in  a greater  or  less 
degree.  On  other  occasions,  its  base  is  rendered 
distinct  by  a pedicle,  or  contraction,  which  varies 
in  breadth  and  length  in  different  cases.  In  par- 
ticular instances,  the  exostosis,  though  limited  to 
the  surface  of  a bone,  occupies  the  whole  extent 
of  it.  Thus,  the  whole  external  surface  of  one  of 
the  bones  of  the  skull  has  been  found  occupied  by 
an  exostosis,  while  the  inner  table  was  in  the  na- 
tural state.  The  whole  circumference  of  the 
femur  sometimes  acquires  an  enormous  size,  at 
the  same  time  that  its  medullary  surface  continues 
entirely  unchanged.  These  are  the  periosteal  ex- 
ostoses of  Sir  Astley  Cooper.  In  other  examples, 
on  the  contrary,  the  two  surfaces  and  the  whole 
thickness  of  the  bone  are  deformed  by  an  aug- 
mentation of  bulk , and  when  this  happens  in  a 
cylindrical  bone,  the  medullary  cavity  is  more  or 
less  reduced,  or  even  totally  obliterated.  In  a 
few  extremely  uncommon  cases,  the  substance  of 
a bone  acquires  great  solidity,  and  a hardness 
compared  to  that  of  ivory,  without  any  material 
increase  of  bulk.  An  exostosis  rarely  occupies  the 
whole  extent  and  thickness  of  a bone ; but  when 
this  happens  in  a cylindrical  bone,  the  articular 
surfaces  generally  remain  in  their  natural  state. 

Common  situations  of  exostoses  are  the  upper 
part  of  the  humerus  and  tibia,  and  the  lower  part 
of  the  femur,  especially  near  the  insertion  of  the 
tendon  of  the  adductor  magnus.  ( Sir  A.  Cooper ) 
In  the  long  bones,  exostoses  are  generally  narrow, 
and  of  greater  height,  than  thickness  ; sometimes 
largest  at  their  base,  sometimes  the  reverse.  In 
the  flat  bones,  they  are  usually  broad,  but  they 
form  flat  discs,  connected  to  such  bones  by  means 
of  short  narrow  pedicles.  In  the  round  bones, 
they  are  rounded  and  nodular.  To  these  laws, 
as  Mr.  Mayo  observes,  there  are  many  excep- 
tions. ( Outlines  of  Human  Pathology,  p.  12.) 

The  structure  and  consistence  of  exostoses 
present  great  differences.  Sometimes,  especially 
when  the  tumour  is  not  very  large,  and  situated 
on  the  surface  of  a cylindrical  bone,  one  may  trace 
with  the  eye  the  diverging  of  the  osseous  fibres,  in 
the  interspaces  of  which  we  might  say,  that  there 
is  deposited  a new  bony  substance,  the  organiza- 
tion of  which  is  less  distinct.  Sometimes  the 
tum-our  is  entirely  cellular,  and  formed  of  a few 
broad  laminre,  intercepting  extensive  spaces,  which 
are  filled  with  matter  different  from  the  medulla, 
and  of  various  quality.  This  case  is  denominated 
the  laminated  exostosis.  Sometimes  the  enlarged 
portion  of  bone  makes  a sort  of  hollow  sphere,  with 
thick  hard  walls,  and  the  cavity  is  filled  with  a 
firm  indolent  fibrous  substance.  One  form  of  ex- 
ostosis Sir  Astley  Cooper  has  named  the  cartilagi- 
nous exostosis  of  the  medullary  membrane.  “ In 
this  case,  the  shell  of  the  bone  becomes  extremely 
expanded,  or  rather  the  original  shell  is  absorbed, 
and  a new  one  deposited  ; and  within  this  ossified 
cavity  thus  produced,  a very  large  mass  of  carti- 
lage is  formed,  elastic,  firm,  and  fibrous.”  It  is 


not  malignant,  but  often  ends  in  a very  extensive 
disease.  ( Surgical  Essays,  part  i.  p.  173.) 

In  other  instances,  the  tumour  is  perfectly  solid, 
exceeding  in  consistence  that  of  the  hardest  bones, 
and  equalling  that  of  ivory.  The  ivory  exostosis 
is  thought  by  Mr.  Mayo  to  be  occasionally  malig- 
nant ; and  he  mentions,  that  Mr.  Stanley,  has  a 
preparation  of  one,  which  is  combined  with  me- 
dullary sarcoma.  ( Human  Pathology,  p.  14.) 

I suspect,  that  this  must  have  been  an  accidental 
concurrence  with  the  more  solid  exostosis.  Here  the 
surface  is  sometimes  smooth,  and  like  that  of  the 
bone  in  its  natural  state  ; sometimes  irregular,  full 
of  little  projections,  and  in  some  degree  stalactical. 

It  is  uncommon  to  find  a large  portion  of  an  exos- 
tosis converted  into  a pultaceous  substance ; but 
it  is  not  at  all  unfrequent  to  see  this  substance  com- 
posing part  of  the  tumour.  Lastly  , it  often  happens, 
that  the  same  exostosis  presents  an  assemblage  of 
the  ivory  substance,  and  of  the  cellular  laminated 
substance,  the  cavities  of  which  are  partly  filled 
with  a pultaceous  matter,  and  partly  with  a sort  of 
gelatinous  substance. 

An  extraordinary  instance  of  what  is  sometimes 
called  spiculated  exostosis,  is  related.  Spiculae,  or 
ramifications  of  bone,  are  represented  as  projecting 
from  the  various  bones,  and  causing  anchylosis  of 
every  joint,  with  the  exception  of  the  wrists  and 
knees.  One  branch  is  seen  to  extend  from  the 
coccyx  to  the  femur.  Another  case  is  also  reported 
by  Freke,  where  the  exostoses  are  compared  to  the 
branching  of  coral,  the  bony  formations  projecting 
from  the  cervical  and  other  vertebrae,  and  joining 
others  from  the  ribs,  so  as  to  make  a kind  of  bodice 
on  the  back.  (See  Phil.  Trans,  vol.  41  ; and 
Wickham  on  Diseases  of  Joints,  p.  8.) 

When  an  exostosis  is  not  very  large,  it  hardly 
affects  the  surrounding  soft  parts  ; but  when  it  has 
made  considerable  progress,  the  muscles  become 
stretched  and  emaciated,  the  cellular  tissue  is 
thickened,  and,  its  layers  being  adherent  together,  a 
kind  of  confusion  is  produced  amongst  all  the  adja- 
cent parts.  Exostoses  not  of  considerable  size  may, 
however,  seriously  interrupt  the  functions  of  cer- 
tain organs.  The  action  of  the  flexor  muscles  of 
the  leg  has  been  known  to  be  obstructed  by  an 
exostosis  in  the  vicinity  of  the  knee.  A similar 
tumour,  arising  near  the  symphysis  pubis,  need  not 
be  very  large  to  impede  considerably  the  functions 
of  the  urethra,  as  experience  has  proved.  An  ex- 
ostosis in  the  orbit  has  been  known  to  displace  the 
eye  and  destroy  vision.  Lastly,  exostcses,  when 
situated  near  certain  important  organs,  and  of  large  1 
size,  may  affect  with  different  degrees  of  gravity 
the  functions  of  these  parts,  as  the  brain,  the  lungs, 
&c.  (See  Boyer,  Mai.  Chir.  t.  iii.  p.  541 — 544.) 

Sir  Astley  Cooper  has  related  a case,  in  which 
the  eyes  were  pushed  out  of  their  sockets  by  two 
exostoses,  which  grew  from  the  antra,  and  one  of 
which  destroyed  the  patient  by  making  its  way  to 
the  brain  through  the  orbitar  process  of  the  os  fron- 
tis.  ( Surgical  Essays,  part  i.  p.  157.)  In  one 
instance,  reported  by  the  same  author,  an  exostosis 
from  the  sixth  or  seventh  cervical  vertebra  abo- 
lished the  pulse  at  the  wrist,  by  pressing  upon  the 
subclavian  artery.  (P.  159.)  In  another,  a car- 
tilaginous exostosis  of  the  medullary  membrane  of 
the  lower  jaw  extended  so  far  back,  that  it  pressed 
the  epiglottis  down  upon  the  rima  glottidis,  and 
caused  such  difficulty  of  respiration,  and  so  much 
irritation,  that  the  patient  was  destroyed.  (P.175.) 
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Some  particulars  of  an  exostosis,  are  recorded, 
which  projected  from  the  posterior  surface  of  the 
symphysis  pubis  into  the  bladder.  The  case,  while 
the  patient  lived,  might  have  been  mistaken  for  an 
adherent  calculus.  (See  J.  Cloquet,  Pathol.  Chir. 
p.  130. 4to.  Paris,  1831.)  Dupuytren  had  a case, 
in  which  an  exostosis  of  the  femur  obliterated  the 
femoral  artery.  (S ee  Clin.  Chir.)  A patient  had 
an  exostosis  of  the  first  rib,  which  threw  forward 
the  subclavian  artery,  so  as  to  give  the  appearance 
of  a subclavian  aneurism.  (See  Mayo’s  Outlines 
of  Human  Pathology,  p.  12.)  I find  a case  refer- 
red to,  in  which  an  exostosis  of  the  anterior  surface 
of  the  sacrum  pushed  the  rectum  so  far  forwards, 
as  to  render  the  introduction  of  a small  bougie  into 
that  bowel  very  difficult.  ( B.  Bell  on  Diseases  of 
Bones,  p.  115,  12mo.  Edinb.  1828.)  Frequently 
exostoses  interrupt  the  free  movement  of  a joint; 
thus,  Mr.  H.  Lyford  removed  one,  which  was  of 
the  size  and  shape  of  the  little  finger,  and  situated 
just  on  the  inside  of  the  capsular  ligament  of  the 
shoulder  joint,  on  the  front  and  inner  part  of  the 
humerus.  The  direction  of  the  point  was  upward 
and  inward  toward  the  clavicle  and  sternum,  and 
the  motion  of  the  humerus  inwards  was  interfered 
with.  (See  W.  J.  Wickham  on  Diseases  of  the 
Joints,  p.  7.) 

Venereal  exostoses,  or  nodes,  are  observed  to 
arise  chiefly  on  compact  bones,  and  such  of  these 
as  are  superficially  covered  with  soft  parts,  as,  for 
instance,  the  bones  of  the  cranium,  and  the  front 
surface  of  the  tibia. 

The  causes  of  exostoses  are  obscure.  They  may 
be  induced,  however,  by  a blow,  or  pressure. 
Most  writers  impute  the  disease  to  internal  causes, 
such  as  scrofula  and  lues  venerea.  That  the  latter 
affection  is  the  cause  of  nodes,  which  are  certainly 
a species  of  exostosis,  no  one  will  deny : but,  that 
scrofula  is  concerned  in  producing  exostoses  is 
more  doubtful.  Sometimes  1 have  suspected,  that 
some  of  those  bony  swellings,  which  are  so  com- 
mon in  children  during  the  rapid  growth  of  the 
body,  are  connected  with  a scrofulous  constitution. 
At  all  events,  I have  noticed  them  with  great  fre- 
quency in  children  of  this  description,  though  it 
might  only  be  an  accidental  coincidence. 

Hydatids  are  occasionally  found  within  exos- 
toses, in  which  circumstance  the  former  are  sup- 
posed to  be  the  cause  of  the  enlargement  of  the 
bone.  A remarkable  specimen  of  such  a disease 
in  the  tibia  is  mentioned  by  Sir  Astley  Cooper. 
( Surgical  Essays,  parti,  p.  163.)  He  refers  also  to 
a humerus,  in  the  museum  of  St.  Thomas’s  Hospi- 
tal, where  the  shell  of  the  bone  is  considerably  ex- 
panded, the  periosteum  over  it  thickened,  and  in  the 
seat  of  the  cancellated  structure,  are  several  hyda- 
tids, supposed  to  have  been  the  cause  of  the  enlarge- 
ment of  the  exterior  surface  of  the  bone,  as  well  as 
of  the  increase  of  its  cavity.  ( Vol . cit.  p.  161.) 

A most  interesting  case  of  a bony  tumour  on  the 
forehead,  containing  hydatids,  was  published  by 
Mr.  R Keate.  ( Med.  Chir.  Trans,  vol.  x.  p.  278.) 

The  disposition  to  the  formation  of  ossific  tu- 
mours may  prevail  throughout  the  system,  and 
display  itself  in  other  textures,  besides  the  bones. 
Thus,  Mr.  Mayo  refers  to  a specimen  of  ossification 
of  the  lungs,  taken  from  a patient,  who  died  of 
pulmonary  disease  after  amputation  of  the  leg  for 
ivory  exostosis.  (See  Outlines  oJ  Human  Patho- 
logy, p.  14.)  The  alliance,  between  the  ossifica- 
tion of  ligament,  muscle,  tendon,  and  exostoses, 
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is  well  illustrated  in  Jeff’s  skeleton  in  the  Hunte- 
rian Museum.  Some  of  the  ossifications  form 
exostoses,  while  others  pass  from  one  part  of  the 
skeleton  to  another.  The  first  prevail,  especially 
in  places,  where  muscles  are  inserted.  The  second 
have  generally  followed  the  course  of  the  larger 
muscles,  and  may  be  seen  on  the  right  side,  join- 
ing the  clavicle  and  acromion  to  the  humerus,  in 
the  situation  of  the  supra  spinatus,  and  passing 
from  the  lower  angle  of  the  scapula  to  the  humerus 
in  the  course  of  the  teres  major  and  latissimus 
dorsi.  On  the  back,  more  extensive  ossifications 
appear,  which  affix  the  scapulae  to  the  sacrum  and 
ilium,  and  to  the  spines  of  the  lumbar  and  dorsal 
vertebrae.  From  the  pelvis,  ossifications  extend 
in  the  direction  of  the  glutaeus  maximus,  biceps, 
and  triceps.  Ossifications  of  the  tendinous  and 
ligamentous  parts  are  still  more  common,  pro- 
ducing anchylosis  of  the  vertebrae,  left  elbow, 
tibia  and  fibula,  and  of  the  bones  of  the  tarsus  to 
one  another.  (See  Museum  Catalogue.) 

The  readiness,  with  which  bony  tumours  form 
in  some  persons,  renders  it  probable,  that  constitu- 
tional causes  have  great  influence.  Thus,  such  a 
blow  as,  in  the  generality  of  persons,  would  hardly 
excite  notice,  will,  in  others,  bring  on  swellings  of 
the  bone  which  is  struck.  Sir  Astley  Cooper  ad- 
verts to  a young  friend  of  his,  in  whom  an  exosto- 
sis, which  was  undoubtedly  caused  by  a blow,  is 
gi*owing  on  the  metacarpal  bone  of  the  little  fin- 
ger. (Loc.  cit.)  Mr.  Abernethy  used  to  mention 
in  his  Lectures,  a boy,  from  Cornwall,  who  was 
so  excessively  afflicted  with  an  apparent  predispo- 
sition to  exostoses,  or  an  exuberant  deposition  of 
bony  matter,  that  a very  trifling  blow  would  occa- 
sion a bony  swelling  on  any  bone  of  his  body. 
His  ligamentum  nuchas  was  ossified,  and  prevented 
the  motion  of  his  neck  ; the  margins  of  his  axillae 
were  also  ossified,  so  that  he  was,  as  it  were,  com- 
pletely pinioned.  Besides  all  this,  the  subject  in 
question  had  numerous  other  exostoses  on  various 
parts  of  his  body.  Mr.  Abernethy  gave,  in  this 
case,  muriatic  and  acetic  acids,  with  the  view  of  dis- 
solving the  lime,  which  it  was  conceived  might  be 
too  abundant  in  the  system  ; but,  even  if  this  theory 
had  been  correct,  and  the  acids  capable  of  the  che- 
mical action  intended,  after  passing  into  the  circu- 
lation, how  could  they  be  expected  to  dissolve 
only  the  redundant  depositions  of  phosphate  of 
lime,  and  at  the  same  time  leave  the  skeleton  itself 
undissolved? 

When  an  exostosis  depends  upon  lues  venerea, 
it  is  almost  always  preceded  by  an  acute  pain, 
which  in  the  beginning  extends  to  nearly  the  whole 
of  the  affected  bone,  but  afterwards  becomes  fixed 
to  the  point  where  the  exostosis  forms,  and  it  is 
most  severe  in  the  night-time.  When  an  exostosis 
is  caused  by  scrofula,  says  Boyer,  the  pain  is  duller, 
or  rather  it  is  quite  inconsiderable.  It  is  the  same 
with  the  exostosis  which  succeeds  a blow,  or  con- 
tusion, without  any  manifest  general  cause.  In 
the  latter  example,  the  pain,  immediately  excited 
by  the  accident,  subsides  in  a few  days,  and  the 
swelling  occurs  so  slowly,  that  no  notice  is  taken 
of  it  till  it  has  attained  some  magnitude.  (Mai. 
Chir.  t.  iii.  p.  545.) 

An  exostosis  constantly  feels  hard  ; but  its  size 
is  various,  and  it  may  be  indolent,  or  painful.  By 
these  signs,  and  its  firm  adhesion  to  the  bones,  it 
may  be  always  distinguished  from  other  tumours. 
Some  exostoses  cannot  be  ascertained  before  death. 
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Such  was  the  case  in  which  the  parietal  bone  was 
found,  after  death,  to  be  three  times  thicker  than 
natural.  Such  also  was  the  example,  related  in 
the  memoirs  of  the  Academy  at  Dijon,  in  which  a 
person  died  from  an  exostosis  on  the  internal  side 
of  the  os  pubis,  the  tumour  having  prevented  the 
discharge  of  the  urine,  and  the  introduction  of  a 
catheter,  by  its  pressure  on  the  neck  of  the  bladder. 

Exostoses  may  be  either  acute,  or  chronic,  in 
their  progress.  In  the  first  case,  which,  according 
to  Boyer,  happens  most  commonly  in  the  cellular 
exostosis,  described  by  authors  under  the  name  of 
laminated,  the  appearance  and  formation  of  the 
tumour  are  quick  ; the  swelling  rapidly  acquires  a 
considerable  size  ; and,  it  is  always  preceded  by, 
and  accompanied  with,  continual  violent  pain, 
which  the  external  and  internal  use  of  opium  has 
little  effect  upon,  and  the  intensity  of  which  is  not 
increased  by  pressure.  The  pain  is  sometimes  so 
severe  that  it  occasions  a good  deal  of  symptomatic 
fever.  Boyer,  who  seems  not  to  be  aware  of  the 
origin  of  what  he  terms  the  cellular,  and  what  Sir 
Astley  Cooper  has  named  fungous  exostosis , from 
the  medullary  membrane,  finds  difficulty  in  ac- 
counting for  the  rapid  growth  and  great  sensibility 
of  the  tumour,  considering  the  natural  density  of 
the  bones,  and  the  little  energy  of  their  vital  pro- 
perties. 

In  the  hardest  kinds  of  exostosis,  the  tumour  is 
preceded  by  no  pain,  or,  if  any,  it  is  very  slight ; 
the  tumour  grows  slowly;  and  although  it  some- 
times attains  a considerable  size,  its  increase  is 
attended  with  no  particular  sensibility,  and  no  dis- 
turbance of  the  animal  economy.  (Boyer,  Op.  cit. 
t.  iii.  p.  546.) 

Our  ignorance  of  the  pathology  of  exostoses, 
particularly  their  causes,  accounts  for  the  imper- 
fection of  our  treatment  of  them.  With  the  ex- 
ception of  the  venereal  exostosis  or  node,  there  is 
no  species  of  this  affection,  for  which  it  can  be  said 
that  we  have  any  medicine  of  efficacy. 

Boyer  regards  some  exostoses  as  a perfectly  in- 
organic mass  of  lime,  and,  consequently,  he  enter- 
tains no  idea  that  the  absorbent  vessels  can  possibly 
take  away  the  particles  of  the  tumour,  just  as  the 
secerning  arteries  have  laid  them  down. 

He  acknowledges,  indeed,  that  he  has  seen  a 
venereal  exostosis  of  the  humerus,  as  well  as  a few 
other  bony  swellings,  subside  ; but  he  represents 
the  event  as  extremely  rare  ; and  he  advances  it 
as  a principle,  that  the  resolution  of  exostoses  hardly 
ever  happens,  and  that  the  greater  part  of  the  ex- 
amples, recorded  in  proof  of  the  occurrence,  were 
nothing  more  than periostoses.  (P.  547.) 

However,  a young  woman  was  in  the  Middlesex 
Hospital  with  an  exostosis  of  the  humerus.  It  was 
sawn  off,  but  grew  again.  A rubefacient  plaster 
was  applied,  an  abscess  followed,  and  the  new  bone 
was  absorbed.  (See  Mayo’s  Human  Pathology, 
p.  13.)  When  abscesses  form,  exostoses  are  very 
subject  to  be  attacked  with  caries,  or  necrosis. 

When  an  exostosis  is  hard,  chronic,  and  free 
from  pain  and  alteration  of  the  structure  of  the 
bone,  it  is  more  common  for  it  to  cease  to  enlarge 
and  remain  stationary  during  life,  without  pro- 
ducing inconvenience,  provided  it  be  so  situated  as 
not  to  impede  the  functions  of  any  vital  organ. 

But,  in  the  cellular  exostosis  of  Boyer,  which 
I take  to  be  the  same  disease  as  the  fungous  ex- 
ostosis ot  the  medullary  membrane  of  Sir  Astley 
hooper,  the  acute  and  rapid  progress  of  the  disease 


indicates  a deeper  and  more  serious  alteration  of 
the  texture  of  the  bone.  A part  of  the  tumour 
usually  consists  of  a pultaceous,  or  gelatinous 
matter,  and  the  rest,  still  endued  with  its  natural 
organization,  though  altered  by  the  disease,  soon 
presents  one  or  several  cavities,  in  which  there  is 
suppuration.  At  the  same  time,  the  external  soft 
parts,  being  excessively  and  rapidly  distended,  in- 
flame, ulcerate,  and  leave  exposed  a more  or  less 
extensive  portion  of  the  tumour,  the  disease  of 
which  has  in  many  cases  been  very  wrongly  sup- 
posed to  be  caries.  Tt  is  not,  observes  Boyer,  that 
the  part  of  thedwelling  denuded  by  ulceration  is 
not  sometimes  affected  with  caries  ; but,  then  it 
exists  as  a complication  of  the  original  disease,  and 
as  a particularity,  by  no  means  the  result  of  the 
ulceration  of  the  soft  parts,  and  of  the  exposure  of 
the  diseased  bone  to  the  contact  of  the  air.  When 
the  soft  parts  are  thus  ulcerated,  the  opening  con- 
tracts to  a certain  point,  and  becomes  fistulous. 
The  suppuration  is  always  of  bad  quality,  and  in  a 
quantity  proportioned  to  the  size  of  the  cavity  of 
the  abscess  and  the  strength  of  the  patient.  The 
fever,  which  commences  at  an  early  period  of  the 
disorder,  assumes  a slow  type,  and  its  continuance, 
together  with  the  copiousness  of  the  ichorous  dis- 
charge, the  irritation,  &c.  may  bring  on  the  patient’s 
dissolution. 

The  following  are  the  symptoms  of  what  Sir 
Astley  Cooper  denominates  the  fungous  exostosis 
of  the  medullary  membrane.  The  disease  begins 
with  a general  enlargement  of  the  affected  part  of 
the  limb,  extending  a considerable  way  around  the 
seat  of  the  exostosis  itself.  This  form  of  the 
complaint  mostly  occurs  in  young  persons,  though 
Sir  Astley  Cooper  has  seen  it  in  an  individual  fifty 
years  old.  “ Its  increase  proceeds  very  gradually ; 
and  even  when  it  has  acquired  considerable  magni- 
tude, although  it  produces  some  diminution  of  mo- 
tion in  the  limb,  it  does  not  occasion  pain,  nor 
prevent  the  patient  from  using  it.  Vfihen  any 
pain  does  arise,  it  is  of  an  obtuse  kind,  only  being 
acute  in  the  event  of  a nerve"  being  stretched  by 
the  tumour.  Thus  an  exostosis  of  the  thigh-bone 
sometimes  causes  great  agony,  by  pressing  on  the 
sciatic  nerve.  Paleness,  debility,  and  irregularity 
of  the  bowels,  are  observed  to  attend  the  early 
stage  of  the  disease ; and  afterwards  the  com- 
plexion becomes  sallow.  In  the  mean  time,  the 
diseased  part  of  the  limb  attains  an  enormous  size  ; 
but  the  skin  retains  its  natural  colour.  At  many  i 
points,  the  swelling  feels  hard ; at  others,  it  is  so  j’ 
elastic  as  to  cause  the  presence  of  fluid  to  be 
suspected  ; but,  if  an  opening  be  made,  only  blood 
is  discharged.  The  surface  of  the  tumour  next 
becomes  tuberculated,  and  the  prominences  ten- 
der, and  their  surface  is  often  slightly  inflamed. 
The  rest  is  now  broken,  the  appetite  impaired, 
and  the  bowels  extremely  irregular.  At  length, 
the  tubercles  ulcerate ; the  skin  secretes  pus ; 
but,  when  the  swelling  itself  is  exposed,  it  dis- 
charges a bloody-coloured  serum.  A fungus  then 
forms,  which  sometimes  bleeds  profusely,  and,  after 
it  has  risen  very  high,  sloughing  occurs,  and  con- 
siderable portions  of  the  swelling  are  thrown  off. 
But,  although  the  swelling  may  be  lessened  by 
this  process,  Sir  A.  Cooper  has  never  known  the 
disease  cured  by  it ; and,  in  the  end,  the  patient  is 
destroyed  by  the  effects  of  the  repeated  bleeding, 
immense  discharge,  and  constitutional  irritation.” 

In  this  disease,  as  in  common  fungus  hsematodes, 
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tumours  of  a similar  nature  are  often  formed  in 
other  parts  of  the  body,  and,  after  the  amputation 
of  the  affected  bone,  frequently  make  their  appear- 
ance  in  organs  of  the  greatest  importance  to  life. 
The  swelling  is  described  as  originating  from  the 
medullary  membrane,  and  as  removing  the  mus- 
cles to  the  distance  of  three  inches,  or  more,  from 
the  bone,  so  that  they  represent  a thin  layer  spread 
over  the  tumour.  The  blood-vessels  and  large 
nerves  are  also  similarly  displaced.  The  tuber- 
culated  appearance  of  the  skin,  which  is  itself 
sound,  is  caused  by  projecting  small  masses  on  the 
surface  of  the  tumour.  Under  the  muscles  is  the 
periosteum,  pushed  to  a considerable  distance  from 
the  bone.  A part  of  the  swelling  itself  is  yellow, 
like  fat ; another  portion  resembles  brain  ; and  a 
third  is  composed  of  coagulated  blood  with  inter- 
stices filled  with  serum.  In  some  parts,  the  white 
substance  is  found  nearly  as  firm  as  cartilage ; but, 
in  general,  it  presents  a more  spongy  appearance  ; 
and  is  interspersed  with  spiculse  of  bone.  The 
shell  of  the  bone  itself  is  in  part  absorbed  ; in  some 
places  it  is  only  thinner  than  usual  3 while  in  others 
it  is  immensely  expanded,  so  as  to  form  a case  like 
wire-work  over  the  tumour.  The  fungous  granu- 
lations, proceeding  from  the  medullary  membrane 
itself,  are  exceedingly  vascular,  and  often  shoot 
from  the  cavity  of  the  bone  beyond  the  level  of 
the  integuments.  ( Sir  A.  Cooper,  Surgical  Essays, 
part  i.  p.  165 — 168.) 

One  termination  of  oxostosis,  not  sufficiently 
noticed  by  writers,  but  which  has  been  observed, 
especially  in  the  hard  and  stalactical  exostosis,  is 
that  by  necrosis.  Tumours  of  this  description, 
after  acquiring  a large  size,  have  been  attacked 
by  necrosis,  separated  from  the  bone  which  served 
them  as  a base,  and  been  surrounded  with  a repro- 
duction in  every  respect  similar  to  that  with  which 
nature  surrounds  sequestra  formed  under  any  other 
circumstances.  This  termination  is  undoubtedly 
the  most  favourable  of  all,  because  nature  pro- 
ceeds in  it  slowly,  without  any  violent  disturbance  ; 
but,  unfortunately,  it  is  the  least  common.  Art  can 
imitate  it;  but  her  means  are  very  inferior  to  those 
of  nature.  (Boyer,  Mai.  Chir.  t.  iii.  p.  547 — 550.) 
A few  years  ago,  a most  interesting  case  of  an  enor- 
mous exostosis  of  the  upper  maxillary  bone,  which 
followed  the  preceding  course,  was  under  my  notice. 
It  was  believed  at  first  to  be  a malignant  tumour  of 
the  antrum ; but  the  bony  formation  after  exciting 
abscesses,  was  attacked  with  necrosis,  and  was 
ultimately  thrown  off  by  exfoliation.  On  this 
case,  I had  a consultation  with  my  friend,  Mr. 
Lawrence. 

The  hardest  exostosis,  which  has  grown  slowly, 
and  without  causing  severe  pain,  is  the  least  dan- 
gerous of  all.  After  the  disease  has  attained 
a certain  size,  it  may  become  stationary,  and  con- 
tinue in  this  state,  without  inconvenience,  during 
life.  This  is  most  frequently  observed  in  the 
ivory  exostosis ; and  I join  Boyer  and  others,  in 
not  considering  this  case  as  at  all  disposed  to 
malignancy.  Without  having  precisely  this  ex- 
treme hardness,  however,  some  exostoses,  which 
are  tolerably  solid,  and  in  which  the  natural  or- 
ganization of  bone  is  still  distinguishable,  are 
capable  of  undergoing  a slight  reduction,  after  the 
removal  of  their  cause  by  nature  or  art.  Boyer 
states,  that  this  sometimes  happens  in  a few  scro- 
fulous exostoses,  and  particularly  in  such  as  are 
venereal,  and  not  of  large  size. 


The  cellular  exostosis  of  Boyer,  the  fungous 
exostosis  of  Sir  A.  Cooper,  and  the  cases  which 
are  named  osteosarcomata,  are  the  most  serious  of 
all,  especially  when  the  texture  of  the  bone  is  con- 
siderably altered,  and  the  disease  is  in  a state  of 
ulceration.  The  rapid  formation  of  the  disease, 
the  violent  shock  which  it  imparts  to  the  consti- 
tution, and  the  hectical  disturbance  which  it  ex- 
cites, generally  bring  the  patient  into  imminent 
danger,  and  commonly  leave  no  other  resource 
but  that  of  amputating  the  limb. 

The  treatment  of  exostoses  is  to  be  considered 
in  a medical  and  surgical  point  of  view.  When 
any  general  cause  of  the  disease  is  known,  or 
suspected,  such  cause  is  to  be  removed  by  those 
means,  which  experience  has  proved  to  be  most 
efficacious.  Thus  Boyer  recommends  mercurial 
and  antiscrofulous  remedies,  &c.  according  to  the 
nature  of  the  case.  At  the  present  day,  iodine, 
and  the  hydriodate  of  potash,  are  frequently  pre- 
scribed. 

Whatever  may  be  the  species  of  exostosis,  or 
the  nature  of  its  cause,  relief,  says  Boyer,  may  be 
derived  from  the  outward  use  of  opium,  whenever 
the  disease  is  attended  with  severe  pain.  He 
speaks  favourably  of  the  application  of  a linseed- 
meal  poultice,  mixed  with  a decoction  of  the  leaves 
of  nightshade  and  henbane,  to  which,  a strong  solu- 
tion of  opium  has  been  added.  But  he  thinks  that 
an  antiphlogistic  plan,  with  bleeding,  is  hardly  ever 
admissible,  because  it  weakens  the  patient  too  much 
in  so  tedious  a disease,  and  can  only  be  a palliative, 
incapable  of  curing,  or  preventing,  the  ravages  of 
the  disorder. 

When  there  is  no  pain,  or  it  has  been  appeased, 
during  or  after  any  general  method  of  treatment, 
which  may  have  been  indicated,  the  surgeon  may 
try  resolvent  applications,  particularly  soap  and 
mercurial  plasters,  the  tincture  or  ointment  of 
iodine,  the  liniment  of  ammonia,  bathing  in  water, 
containing  a small  quantity  of  soda,  or  potassa, 
hydro-sulphuretted  washes,  &c.  It  must  be  con- 
fessed, however,  that  the  progress  of  exostoses  can 
scarcely  ever  be  checked  by  any  general  methodi- 
cal treatment.  The  muriatic  and  acetic  acids  have 
been  administered,  but  without  effect ; nor  am  I 
acquainted  with  any  remedies  which,  possess  ef- 
ficacy, except  iodine  and  mercury,  which  last  we 
know  will  rarely  answer,  except  in  cases  of  nodes. 
In  the  commencement  of  any  deep-seated  disease 
in  a bone,  Sir  A.  Cooper  thinks,  that  the  best  me- 
dicine, for  internal  exhibition,  is  the  oxymuriate  of 
quicksilver  in  small  doses,  together  with  the  com- 
pound decoction  of  sarsaparilla.  ( Surgical  Essays, 
part  i.  p.  169.)  Boyer  is  firmly  of  opinion  that, 
with  the  exception  of  recent  small  exostoses,  the 
nature  of  which  is  even  doubtful,  the  resolution  of 
such  tumours  is  almost  impossible.  A slight  diminu- 
tion of  the  swelling,  and  its  becoming  perfectly 
indolent,  are  the  most  favourable  changes  which 
can  be  hoped  for,  whether  they  occur  spontane- 
ously, or  are  the  fruit  of  surgical  assistance.  (Mai. 
Chir.  t.  iii.  p.  554  — 557.) 

Blisters  have  often  been  applied  to  the  skin  over 
exostoses,  and  kept  open  for  a long  while  with 
savine  ointment;  but,  although  they  tend  to  di- 
minish venereal  nodes,  after  they  have  been  les- 
sened as  much  as  they  can  be  by  mercury,  and 
they  promote  the  absorption  of  dead  bone  in  cases 
of  necrosis,  their  efficacy  in  the- treatment  of  ex- 
ostoses has  not  been  considerable.  However,  a trial 
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of  them  in  some  examples  is  rational ; and  Sir  Ast- 
ley  Cooper  approves  both  of  leeches  and  blisters,  a 
discharge  from  the  latter  being  kept  up  with  equal 
parts  of  the  mercurial  and  savin  ointments.  ( Sur- 
gical Essays,  part  i.  p.  169.) 

When  exostoses  merely  occasion  a deformity, 
and  no  pain,  nor  inconvenience,  from  the  pressure 
■which  they  produce  on  the  neighbouring  parts,  it 
is  certainly  most  advisable  not  to  undertake  any 
operation  for  their  removal ; for,  as  Boyer  has 
truly  observed,  in  by  far  the  greater  number  of 
instances,  the  local  affection  is  much  less  to  be 
dreaded,  than  the  means  used  for  removing  it. 

Caustics  and  the  cautery  have  occasionally  been 
applied  to  exostoses  ; but  they  mostly  do  mischief. 
Boyer  mentions  a woman,  in  whom  some  caustic 
was  applied  to  an  exostoses  at  the  inside  of  the 
tibia  ; but  which,  instead  of  removing  the  tumour, 
caused  a necrosis,  of  which  she  was  not  well  two 
years  afterwards.  In  a few  instances,  however, 
after  the  removal  of  fungous,  or  cartilaginous  ex- 
ostoses, of  the  interior  of  a bone  with  cutting 
instruments,  the  application  of  the  cautery  has 
prevented  a reproduction  of  the  diseased  mass,  as 
we  find  exemplified  in  a case  recorded  by  Sir 
Astley  Cooper,  where  such  a disease  of  the  jaw 
was  thus  extirpated.  (Surgical  Essays,  part  i. 
p.  158.)  The  bold  and  successful  manner,  also, 
in  which  the  hydatid  exostosis  of  the  head  was 
attacked  with  the  saw,  caustics,  and  the  actual 
cautery,  by  Mr.  R.  Keate,  is  particularly  entitled 
to  the  attention  of  the  surgical  practitioner.  (Med. 
Chir.  Trans,  vol.  x.  p.  288,  &c.)  I have  already 
noticed  the  occasional  cure  of  true  exostoses,  not 
malignant  ones,  by  an  accidental  attack  of  necrosis. 
Mr.  Travers,  aware  of  this  important  fact,  has  sug- 
gested the  practice  of  removing  the  periosteum  in 
some  cases,  for  the  purpose  of  producing  the  death 
and  exfoliation  of  the  swelling,  or  a part  of  it, 
when  circumstances  render  some  attempt  to  get 
rid  of  it  urgently  necessary.  So  far  as  my  inform- 
ation extends,  no  attempts  to  stop  the  progress, 
and  effect  the  cure  of  a fungous  exostosis,  by 
tying  the  main  artery  of  the  limb,  has  ever  yet 
succeeded.  Two  cases,  proving  the  inefficiency 
of  this  practice,  are  detailed  by  Sir  A.  Cooper. 
(Vol.  cit.  p.  170.) 

As  th e fungous  exostosis  of  the  medullary  mem- 
brane is  evidently  connected  with  a state  of  the 
constitution  analogous  to  what  prevails  in  fungus 
haematodes  (see  this  word),  the  permanent  success 
of  amputation  should  never  be  too  boldly  promis- 
ed ; but,  as  no  medicines  have  any  material  power 
over  the  disease,  and  the  operation  is  the  only 
chance  of  relief,  it  ought  to  be  advised. 

Cartilaginous  exostoses  of  the  medullary  membrane 
may  sometimes  be  extirpated  oy  removing  their 
outer  bony  covering,  and  then  cutting  away  the 
cartilaginous  matter  closely  from  the  bony  surface 
to  which  it  is  attached.  Sometimes,  as  I have  no- 
ticed, these  measures  are  followed  by  the  use  of 
the  actual  cautery. 

Periosteal  exostoses  are  also  either  cartilagi- 
nous,  or  fungous,  which  latter  are  attended  with 
less  general  swelling  of  the  limb,  and  are  more 
prominent  than  fungous  exostoses  of  the  medullary 
membrane.  Ulceration,  bleeding,  sloughing,  and 
great  discharge  ensue,  and,  unless  some  operation 
be  performed,  the  patient  loses  his  life.  (Sir  A. 
Cooper,  Surgical- Essays,  part  i.  p.  180.) 

The  cartilaginous  exostosis,  between  the  pe- 


riosteum and  bone,  arises  from  inflammation  of  the 
periosteum,  and  subjacent  part  of  the  bone;  and 
a deposition  of  firm  cartilage,  adherent  to  both 
these  surfaces,  takes  place.  In  this  substance 
bony  matter  is  secreted,  which  is  first  thrown  out 
from  the  original  bone.  As  the  cartilage  increases 
in  bulk,  the  quantity  of  phosphate  of  lime  aug- 
ments, and  fresh  cartilage  is  constantly  deposited 
upon  the  outer  surface  of  the  tumour.  On  dis- 
section ; — 1st,  the  periosteum  is  found  thicker 
than  natural ; 2dly,  immediately  below  the  peri- 
osteum, cartilage;  and  3dly,  ossific  matter,  de- 
posited within  the  latter  from  the  shell  of  the 
bone,  nearly  to  the  inner  surface  of  the  periostum. 
When  the  growth  of  such  a swelling  ceases,  and 
the  disease  is  of  long  standing,  the  exterior  surface 
consists  of  a shell  of  osseous  matter,  similar  to 
that  of  the  original  bone,  and  communicating  with 
its  cancelli,  in  consequence  of  the  primitive  shell 
having  "been  absorbed.  ( Sir.  A.  Cooper,  Surgical 
Essays,  part  i.  p.  186.)  The  periosteal  cartilagi- 
nous exostoses  constitute  the  indolent,  hard  forms 
of  the  disease.  In  their  early  stage,  they  may 
sometimes  be  checked  by  small  doses  of  mercury, 
the  decoction  of  sarsaparilla,  and  the  emplastrum 
ammoniaci  cum  hydrargyro.  (Vol.  cit.  p.  196.) 
When  large,  or  troublesome,  they  may  be  sawn 
away,  as  Sir  A.  Cooper  states,  without  danger,  if 
the  disease  be  well  discriminated  from  the  fungous 
swelling. 

When  exostoses  are  productive  of  much  pain, 
and  injure  the  health,  and  their  situation  admits  of 
their  being  safely  removed,  with  the  aid  of  suitable 
saws,  or  even  with  that  of  a gouge  and  mallet 
the  operation  may  be  undertaken.  Many  tumours 
of  this  kind,  however,  have  bases  so  very  exten- 
sive, and  deep,  that,  when  situated  on  the  limbs, 
amputation  becomes  preferable  to  any  attempt 
made  to  saw  or  cut  away  the  exostoses,  and  pre- 
serve the  members  on  which  they  are  situated. 

When  the  part,  by  which  they  are  connected  to 
the  bone  is  slender,  their  removal  is  generally  a 
business  of  facility.  I have  heard  of  cases,  in 
which  they  were  accidentally  broken  off,  and  lay 
loose,  before  the  operation  was  begun. 

In  removing  an  exostosis,  its  base  must  be  as 
freely  exposed  by  the  knife  as  circumstances  will 
allow,  and  to  this  part  a small  fine  saw  may  be 
applied.  In  cutting  away  some  exostoses,  the 
flexible  saw,  described  by  Dr.  Jeffray,  of  Glas- 
gow, has  been  occasionally  employed.  Mr.  Hey’s 
saws,  and  the  semicircular  trephine,  are  now  so 
well  known  to  the  profession,  that  I scarcely  need 
recommend  them  to  be  remembered  in  the  present 
cases.  Mr.  Machell,  a surgeon  in  London,  in- 
vented a saw,  well  calculated  for  cutting  a bone 
at  a great  depth,  without  injuring  the  ' muscles. 
It  is  a small,  fine,  perpendicular  wheel-like  saw, 
turned  by  means  of  a handle  connected  with  ma- 
chinery. It  is  highly  commended  by  Sir  A. 
Cooper,  who  has  given  a drawing  of  it  in  his 
Surgical  Essays,  part  1.  An  orbicular  saw,  in- 
vented and  used  by  Professor  Graefe,  of  Berlin, 
likewise  merits  particular  notice  on  account  of  its 
ingenuity.  (See  C.  G.  E.  Schwalb,  De  Serra 
Orbiculari,  4to.  Berol.  1819.)  I would  likewise 
recommend  to  the  notice  of  surgeons  the  ingenious 
rotation  saw,  contrived  by  Professor  Thai  of  Co- 
penhagen, and  of  which  a description  and  engrav- 
ing may  be  found  in  the  Edin , Med.  and,  Surgi- 
cal Journal,  No.  74.  A strong  pair  of  bone- 
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nippers,  and  especially  cutting  forceps,  the  edges 
of  which  are  in  the  line  with  the  handles,  will  also 
be  useful. 

E.  Victorin,  De  Ossibus  tuberosis.  Upsal,  1717.  Hal- 
ler, Disp.  Chir.  t.iv.  p.  561.  P.  H.  Mcehring,  De  Exos- 
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EXTRAVASATION,  (from  extra,  out  of, 
and  vas,  a vessel.)  A term,  applied  by  surgeons 
to  the  passage  of  fluids  out  of  their  proper  vessels, 
or  receptacles.  Thus,  when  blood  is  effused  on 
the  surface,  or  in  the  ventricles  of  the  brain,  it  is 
said,  that  there  is  an  extravasation.  When  blood 
is  poured  from  the  vessels  into  the  cavity  of  the 
peritoneum,  in  wounds  of  the  abdomen,  or  when 
the  contents  of  any  of  the  intestines  are  effused  in 
the  same  way,  surgeons  call  this  accident  an  extra- 
vasation. The  urine  is  also  said  to  be  extravasated, 
when,  in  consequence  of  a wound,  or  of  slough- 
ing, or  ulceration,  it  makes  its  way  into  the  cellu- 
lar substance,  or  among  the  abdominal  viscera. 
When  the  bile  spreads  among  the  convolutions  of 
the  bowels,  in  wounds  of  the  gall-bladder,  this  is 
a species  of  extravasation.  In  wounds  of  the 
thorax,  or  abdomen,  an  extravasation  of  blood 
also  frequently  happens  in  the  cavity  of  the  pleura 
or  peritoneum.  Large  quantities  of  blood  are 
often  extravasated  in  consequence  of  vessels  being 
ruptured  by  violent  blows  : in  the  scrotum,  on 
the  shoulder,  and  under  the  scalp,  this  effect  is 
observed  with  particular  frequency.  In  the  arti- 
cles, Head,  Injuries  of,  and  Wounds,  I have 
treated  of  extravasations  of  blood  in  the  cranium, 
chest  and  abdomen. 

EYE,  CALCULUS  IN  THE  INTERIOR 
OF.  Scarpa  dissected  an  eye,  which  was  almost 
entirely  transformed  into  a stony  substance.  It  was 
taken  from  the  body  of  an  old  woman,  and  was 
not  above  half  as  large  as  the  sound  one.  The 
cornea  appeared  dusky,  and,  behind  it,  the  iris, 
of  a singular  shape,  concave,  and  without  any 
pupil  in  its  centre.  The  rest  of  the  eyeball, 
from  the  limits  of  the  cornea  backward,  was 
unusually  hard  to  the  touch.  The  particulars  of 
the  dissection  of  this  case  will  be  read  with  in- 
terest, in  Scarpa’s  Treatise  on  the  Diseases  of  the 
Eye. 

Haller  met  with  a similar  case.  (See  Obs. 
Pathol.  Oper.  Min.  obs.  15.)  Fabricius  Hil- 
danus,  Lancisi,  Morgagni,  Morand,  Zinn,  and 
Pellier,  make  distinct  mention  of  calculi  in  the 
interior  of  the  eye.  Ossifications  of  the  capsule 
of  the  lens,  of  that  of  the  vitreous  humor,  and 
of,  what  was  supposed  to  be,  the  hyaloid  mem- 
brane, are  noticed  by  Mr.  Wardrop.  ( Morbid 
Anatomy  of  the  Human  Fye,  vol.  ii.  p.  128.  8vo. 
Lond,  1818.) 
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EYE,  CANCER  AND  EXTIRPATION 
OF.  One  of  the  well-known  characters  of  car- 
cinoma in  general  is  to  attack  persons  advanced  in 
age,  rather  than  children  and  young  subjects. 
Hence,  an  observation,  made  by  Desault,  that  can- 
cer of  the  eye  is  most  frequent  in  childhood,  could 
not  but  appear  a position  inconsistent  with  the  usual 
nature  of  the  disease  in  general.  Yet,  how  was 
this  statement  to  be  contradicted,  while  it  was  con- 
firmed by  the  testimony  of  Bichat  himself,  who 
says,  that  more  than  one-third  of  the  patients,  on 
whom  Desault  operated  in  the  FIotel-Dieu  for 
cancer  of  the  eye,  were  under  twelve  years  of 
age  ? Here  truth  and  accuracy,  as  in  many  other 
questions  relative  to  disease,  would  never  have 
been  attained  without  the  aid  of  morbid  anatomy, 
whereby  distempers,  which  bear  a superficial  re- 
semblance to  each  other,  while  they  are  in  reality 
of  a totally  different  nature,  are  prevented  from 
being  confounded  together.  Now,  when  Scarpa 
even  goes  further  than  Bichat,  and  asserts,  that  in 
twenty-four  individuals,  affected  with  what  is  called 
carcinoma  of  the  eye,  twenty  of  those,  at  least,  are 
children  under  twelve  years  of  age,  this  declara- 
tion, considered  with  the  acknowledged  propen- 
sity of  cancer,  on  all  other  occasions,  to  attack 
old,  rather  than  young  subjects,  might  have  re- 
mained a mysterious  anomaly  in  the  history  of 
disease,  had  not  the  valuable  investigations  of 
Mr.  Wardrop  proved  beyond  all  doubt,  that  the 
afflicting  disease,  which  rendered  it  necessary  for 
so  many  young  subjects  to  undergo  a severe 
operation,  was  not  true  cancer,  but  what  is  now 
denominated,  by  modern  surgeons,  fungus  hczma- 
todes,  or  medullary  cancer.  (06s.  on  Fungus 
Hccmatodes,  8vo.  Edin.  1809.)  As  Scarpa  ob- 
serves, this  author  has  afforded  a solution  of  the 
question,  by  showing,  from  careful  observation, 
founded  on  pathological  anatomy,  that  the  morbid 
change  of  structure  in  the  eyeball  of  a child, 
commonly  called  carcinoma,  is  not  in  reality  pro- 
duced by  cancer,  but  by  another  species  of  ma- 
lignant fungus,  to  which  the  epithet  hajmatodes  is 
applied ; a disease,  indeed,  equally,  and,  with  re- 
gard to  the  eye,  more  formidable  and  fatal,  than 
cancer,  but  distinguished  from  it  by  peculiar 
characters,  which,  not  being  confined  to  age,  sex, 
or  part  of  the  body,  attack  the  eyeball  both  of  the 
infant  and  adult.  ( Scarpa , transl.  by  Briggs,  p. 
502.  ed.  2.) 

According  to  Scarpa,  and,  indeed,  the  senti- 
ments of  several  other  surgeons  of  the  present 
day,  cancer  is  always  preceded  by  scirrhus,  or  a 
morbid  induration  of  the  part  affected.  As  the 
disorganization  increases  in  this  hard  scirrhous 
substance,  an  ichorous  fluid  is  formed  in  cells 
within  it,  and  afterwards  extends  towards  the  ex- 
ternal surface  of  the  tumour,  causing  ulceration  of 
the  investing  parts.  The  compact  and  apparently 
fibrous  mass  is  then  converted  into  a malignant 
fungous  ulcer,  of  a livid,  or  cineritious  colour, 
with  edges  everted,  and  irregularly  excavated, 
and  with  a discharge  of  acrid,  offensive  sanies. 
The  scirrhus,  composing  the  base  of  the  malig- 
nant fungus,  instead  of  increasing  in  size,  now 
rather  diminishes,  but  retains  all  its  original  hard- 
ness, and,  after  arising  a certain  way  above  the  ul- 
cerated surface,  is  destroyed  at  various  points  by 
the  same  ulcerative  process,  from  which  it  orig- 
inated. And,  if  any  part  of  the  livid  fungous 
sore  seem  disposed  to  heal,  it  is  a deceitful  ap- 
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pearance,  as,  in  a little  time,  the  smooth  points 
are  again  attacked  by  ulceration.  To  relate  in 
this  place  all  the  differences  between  cancer  and 
fungus  hmmatodes  of  the  eye  would  be  super- 
fluous, as  the  subject  is  elsewhere  considered  (See 
Cancer  and  Fungus  Haematodes)  ; but  I may 
briefly  advert  to  a few  remarkable  points  of  di- 
versity. 1st,  The  primary  origin  of  fungus  hae- 
matodes is  generally  in  the  retina,  especially  that 
point  at  which  the  optic  nerve  enters  the  cavity  of 
the  eye.  2dly,  True  cancer  of  the  eyeball,  when 
it  begins  on  any  part  of  the  organ  itself,  instead 
of  commencing  as  fungus  haematodes  at  the  deep- 
est part  of  the  eye,  originates  on  its  surface  in  the 
conjunctiva;  and,  so  far  as  present  evidence  ex- 
tends, if  we  except  the  lachrymal  gland,  this  mem- 
brane is  the  only  texture,  connected  with  the  eye, 
ever  primarily  affected  with  carcinoma.  ( Scarpa 
on  Diseases  of  the  Eye,  p.  526.  edit.  2 ; and  Tra- 
vers, Synopsis  of  the  Diseases  of  the  Eye,  p.  99.) 
3dly,  Cancer  of  the  eye  appears  to  Scarpa,  less 
destructive  than  fungus  haematodes,  because  it 
begins  on  the  exterior  parts  of  the  eye,  so  that 
whatever  relates  to  the  origin  and  formation  of 
the  disease  is  open  to  observation;  and,  because 
a cancerous  fungus  on  its  first  appearance,  is  not 
according  to  his  views,  actually  malignant,  but 
becomes  so  in  process  of  time,  or  from  improper 
treatment,  previously  to  which  period  good  sur- 
gery may  be  employed  with  effect.  In  this 
light,  Scarpa  regards  many  excrescences  on 
the  conjunctiva  and  anterior  hemisphere  of  the 
eye,  which  appear  in  consequence  of  a staphylo- 
ma of  the  cornea,  long  exposed  to  the  air  and  ul- 
ceration ; those  which  arise  from  relaxation  and 
chronic  inflammation  of  the  conjunctiva  ; from 
ill  eeration  of  the  cornea,  neglected  or  improperly 
treated;  from  violent  ophthalmy,  not  of  a conta- 
gious nature,  treated  in  the  acute  stage  with  as- 
tringent and  irritating  applications  ; from  suppur- 
ation of  the  eye,  rupture  of  the  cornea,  and 
wasting  of  the  eyeball ; or  from  blows,  or  burns 
on  the  part.  Nothing,  says  Scarpa,  is  more  prob- 
able, than  that  all  these  ulcerated  fungi  were,  on 
their  first  appearance,  not  of  malignant  character, 
or  certainly  not  cancerous,  and  that  many  of  them 
were  not  actually  so  at  the  time  of  a successful 
operation  being  done. 

Now,  in  the  opinion  of  the  same  valuable 
author,  there  is  no  criterion  as  yet  known  of  the 
precise  time  when  a sarcoma  of  the  eye  changes 
from  the  state  of  a common  ulcerated  fungus  to 
that  of  carcinoma  ; for,  the  exquisite  sensibility, 
darting  pains,  rapidity  of  growth,  colour,  and 
ichorous  discharge,  are  not  an  adequate  proof  of 
cancer.  The  symptom,  however,  on  which  he  is 
inclined  to  place  the  greatest  dependence,  as  a 
mark  of  the  change  in  question,  is  the  almost  car- 
tilaginous hardness  of  the  malignant  ulcerated 
fungus,  which  induration,  he  asserts,  is  not  met 
with  in  the  benign  fungus,  and  never  fails  to  pre- 
cede the  formation  of  cancer.  (See  Scarpa  on 
the  Eye,  transl.  by  Briggs,  edit.  2.  p.  511  — 
513.) 

4thly.  The  last  difference  of  fungus  haema- 
todes from  cancer  of  the  eye,  here  to  be  noticed, 
is  the  pulpy  softness  of  the  whole  of  the  diseased 
mass,  in  the  first  of  these  diseases  ; a character 
completely  opposite  to  the  firm  almost  cartila- 
ginous consistence  of  the  carcinomatous  fungus. 

What  is  termed  fungus  haematodes  may  be 


composed  of  a combination  of  medullary,  erectile 
and  melanotic  matter  ; but  in  other  instances, 
either  of  the  latter  may  exist  as  a separate  dis- 
ease, different  from  fungus  haematodes.  (See 
Aneurism  by  Anastomosis,  Nervi,  and  Melanosis .)  % 

Before  describing  the  operation  of  removing 
an  eye,  affected  with  malignant  disease,  the  fol- 
lowing corollaries,  drawn  by  Scarpa,  should  be 
recollected.'  1.  Tne  complete  extirpation  of  the 
eye,  for  the  cure  of  fungus  haematodes,  although 
performed  on  the  first  appearance  of  the  disease 
under  the  form  of  a yellowish  spot,  deeply  seated 
in  the  eye,  is  useless,  and  rather  accelerates  the 
death  of  the  patient,  But,  although  this  state- 
ment, made  by  Scarpa,  is  mostly  true,  modern 
experience  justifies  the  hope,  that  exceptions  to 
the  foregoing  melancholy  inference  are  possible. 
Thus,  Mr.  Wishart  removed  from  a boy,  nine 
years  old,  an  eye  that  had  been  affected  with 
fungus  haematodes  about  four  months,  and  no 
relapse  had  taken  place  eighteen  months  after  the 
operation.  (See  Edin.  Med.  and  Surg.  Journ . 
No.  74.  p.  51.) 

2.  The  exterior  fungous  excrescence  of  the 
eye,  commonly  called  carcinoma,  beginning  on 
the  conjunctiva  and  anterior  hemisphere,  while  it 
is  soft,  fiexible,  and  pulpy,  although  accompanied 
with  symptoms  similar  to  those  of  carcinoma,  is 
not  actually  this  disease,  nor  does  it  become  ma- 
lignant and  strictly  cancerous,  until  it  is  rigid, 
hard,  coriaceous,  uarty,  and,  in  every  respect, 
scirrhous. 

3.  The  inveterate  fungous  excrescence,  hard  to 
the  touch  in  all  its  parts,  covered  with  ulcerated 
warts,  which  has  involved  the  whole  of  the  eye- 
ball, optic  nerve,  and  surrounding  parts,  and 
rendered  the  bones  of  the  orbit  carious,  and  con- 
taminated the  lymphatic  glands  behind  the  angle 
of  the  jaw,  and  in  the  neck,  is  incurable. 

4.  On  the  contrary,  the  partial  or  total  ex- 
tirpation of  the  eye  will  succeed,  when  attempted 
before  the  external  fungous  excrescence  has 
changed  from  the  state  of  softness  to  that  of  a 
scirrhous,  warty,  and  carcinomatous  hardness. 
(Vol.  cit.  p.  526.) 

The  operation  of  removing  the  eye  is  commonly 
believed  to  have  been  first  performed  in  the  six- 
teenth century  by  Bartisch;  but,  as  M.  Velpeau 
observes,  it  had  probably  been  executed  at  a 
much  earlier  period,  for  J.  Lange,  who  published 
in  1555,  states,  that  he  succeeded  in  reducing  into 
the  orbit  an  eye,  which  some  other  surgeons 
wished  to  extirpate.  ( Nouv . Elem.  de  Med.  Oper. 
t.  i.  p.  781.)  Bartisch  employed  an  instrument, 
shaped  like  a spoon,  with  cutting  edges,  and  by 
means  of  which  the  eye  was  separated  from  the 
surrounding  parts,  and  taken  out  of  the  orbit. 
Fabricius  Hildanus  preferred  a sort  of  probe- 
pointed  bistouiy.  Bidloo  made  use  of  scissors, 
and  a pointed  bistoury. 

Until  the  time  of  M.  Louis,  no  precise  di- 
rections had  been  given  about  the  mode  of  per- 
forming the  operation : his  method  consists  in 
dividing  the  attachments  of  the  eye  to  the  eyelids ; 
then  those  of  the  small  oblique  muscle;  next, 
those  of  the  great  oblique  muscle ; then  those  of 
the  levator  palpebrae  superioris,  varying,  according 
to  their  insertions,  the  manner  of  holding  the 
knife.  The  eyeball  is  afterwards  detached,  and 
the  four  straight  muscles,  and  optic  nerve,  divided 
with  a pair  of  scissors. 
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The  following  is  the  ordinary  method  : — 

1st.  Stage.  If  the  state  of  the  disease  requires 
the  eyelids  to  be  removed,  two  semilunar  incisions 
are  first  to  be  made  at  the  base  of  the  orbit,  and 
the  eyelids  are  to  be  detached  from  it,  and  dis- 
sected away  with  the  rest  of  the  tumour.  But, 
when  the  eyelids  are  to  be  preserved,  the  first 
step  consists  in  making  an  incision  about  an  inch 
in  length,  through  their  external  commissure. 
The  eyelids  are  then  to  be  everted,  and  the  front 
of  the  tumour  is  then  to  be  taken  hold  of  with  a 
tenaculum,  single  or  double,  or  a ligature  may 
be  passed  across  it. 

2d.  Stage.  The  point  of  the  knife  is  then  in- 
troduced at  the  inner  angle,  and  passed  close  to 
the  ethmoid  bone  nearly  down  to  the  foramen 
opticum.  It  is  then  to  be  conveyed  across  the 
floor  of  the  orbit,  so  as  to  divide  the  attachment 
of  the  lesser  oblique  muscle,  the  connection  of 
the  conjunctiva  to  the  eyelid,  and  some  adipous 
and  cellular  tissue.  It  is  next  to  be  brought 
again  to  the  inner  angle,  and,  with  the  edge  turned 
upward,  the  greater  oblique  muscle  is  to  be  cut, 
and  the  blade  carried  across  the  upper  part  of 
the  orbit,  in  which  movement  some  operators 
endeavour  to  cut  out  also  the  lachrymal  gland,  as 
the  knife  is  about  to  unite  the  two  incisions  near 
the  external  angular  process. 

3rd.  Stage.  The  eye  is  now  only  retained  in 
the  orbit  by  a kind  of  pedicle,  composed  of  the 
four  straight  muscles  and  the  optic  nerve.  Sup- 
posing the  operator  prefers  dividing  it  with 
scissors,  they  may  be  introduced  on  the  nasal 
side  of  the  orbit,  with  their  concavity  towards  the 
swelling,  and  while  the  swelling  is  drawn  for- 
wards and  outwards,  the  pedicle  may  be  divided  at 
one  stroke.  If  any  fibres  should  remain  uncut,  their 
division  must  now  be  completed.  If  a long, 
narrow  knife  is  preferred,  it  may  also  be  intro- 
duced on  the  nasal  side  of  the  orbit,  as  recom- 
mended by  Velpeau.  (Nouv.  Elem.  fyc.,  t.  i. 
p.  787.)  This  gentleman,  however,  does  not 
object  to  introducing  the  knife  or  scissors  on  the 
temporal  side  as  preferred  by  Desault,  I ravers, 
Lawrence  and  Malgaigne.  The  lachrymal  gland 
is  best  removed  by  seizing  it  with  a hook,  and 
then  dissecting  it  out  of  its  fossa.  Dupuytren 
used  to  begin  with  detaching  the  eye  from  the 
upper  part  of  the  orbit ; he  then  divided  the 
pedicle,  and  drew  the  swelling  towards  the  cheek. 
The  operation  was  finished  by  detaching  the 
tumour  interiorly,  from  within  outwards.  I hus, 
there  were  only  two  stages.  (See  J.  F.  Mal- 
gaigne, Manuel  de  Med.  Oper.  ed.  ii.  p.  402. 
12mo.  Paris,  1837.) 

Mr.  Travers,  with  a straight  double-edged  knife, 
freely  divides  the  conjunctiva  and  oblique  muscles, 
so  as  to  separate  the  eyeball  and  lachrymal  gland 
from  the  base  of  the  orbit.  Drawing  the  eye 
then  gently  forwards  with  the  ligature,  he  intro- 
duces" a double-edged  knife,  “ curved  breadth- 
wise,” at  the  temporal  commissure  of  the  lids,  for 
the  purpose  of  dividing  the  muscles,  vessels,  and 
nerves,  by  which  the  globe  remains  attached. 
The  hemorrhage  he  represses  with  a small  bit 
of  fine  sponge  put  into  the  orbit,  and  a light 
compress,  applied  over  the  eyelids,  and  supported 
with  a bandage.  The  sponge,  lie  says,  should 
not  be  suffered  to  remain  longer  than  the  following 
day,  when  a soft  poultice  in  a muslin  bag  may 
be  substituted  for  the  compress.  lie  approves  of 
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giving  an  opiate  at  bed-time,  and  joins  Ware  in 
condemning  the  practice  of  cramming  the  orbit 
with  lint  or  charpie,  and  leaving  it  to  be  dis- 
charged by  suppuration.  ( Synopsis  of  the  Dis- 
eases of  the  Eye,  p.  308.) 

As  soon  as  the  eyeball  has  been  removed,  the 
surgeon  should  examine  with  his  finger,  whether 
any  indurated  or  diseased  parts  have  been  left 
behind,  and,  if  they  have,  he  should  next  cut 
them  away  with  scissors,  or  the  knife. 

The  employment  of  sponge  is  objected  to  by 
Velpeau,  as  likely  to  cause  some  mischief  by  its 
expansion  within  a solid  cavity.  (See  Nouv. 
Eldm.  t.  i.  p.  788.)  If  a dossil  of  lint  be  held 
for  a little  while  on  the  bleeding  vessels,  the  he- 
morrhage will  generally  stop,  and  the  plan  of 
forcibly  distending  the  orbit  with  lint,  or  sponge, 
will  be  unnecessary.  The  bleeding  is  from  the 
ophthalmic  artery  and  its  branches.  The  bleeding 
having  been  stopped,  the  edges  of  the  incision  at 
the  outer  commissure  are  to  be  brought  together 
with  a suture ; the  eyelids  approximated  to  one 
another ; and  some  soft  pieces  of  lint,  or  fine 
linen,  wetted  with  cold  water,  laid  over  them. 

For  a few  days  after  the  operation,  antiphlo- 
gistic treatment  is  proper.  The  patient  should 
be  kept  in  bed,  until  all  risk  from  inflammation  is 
past,  and  suppuration  has  been  freely  established. 
In  one  case,  operated  upon  by  Mr.  Guthrie,  the 
symptoms  of  inflammation  were  so  violent,  that 
it  was  necessary  to  take  away  250  ounces  of  blood 
in  the  course  of  the  three  first  days.  ( Operative 
Surgery  of  the  Eye,  p.  183.)  Sometimes,  fun- 
gous granulations  continually  form  in  the  orbit, 
notwithstanding  they  are  repeatedly  destroyed  ; 
and  sometimes,  the  disease  extends  even  to  the 
brain,  and  produces  fatal  consequences.  When 
malignant  fungous  excrescences  grow  from  the 
cornea  alone,  it  is  clearly  unnecessary  to  extirpate 
the  whole  eyeball. 

For  information  relating  to  the  subjects  of  this  article, 
consult  particularly  Memoire  sur  plusieurs  Maladies  du 
Globe  de  l’CEil  ; on  l’on  examine  particulierement  les 
cas  qui  exigent  l’extirpation  decet  organe,et  la  methode 
d’y  proceder  ; par  M.  Louis , in  Mem.  de  l’Acad.  de  Chir. 
t.  xiii.  p.  262.  edit,  in  12mo.  C.  F.  Kaltschmeid,  Pro- 
gramma  de  oculovulcere  canceroso  laborante  feliciter  ex- 
tirpato,  &c.  Jenas,  1748.  J.  G.  G.  Voit,  Oculi  Humani 
Anatomia  et  Pathologia  ejusdemque  in  statu  morboso 
Extirpatio,  8vo.  Norimb.  1810.  ’ Bertrandi,  Traite  des 
Operations  de  Chirurgie,  p.  519.  ed.  1784.  Paris.  Sa- 
batier, De  la  Medecine  Operatoire,  t.  iii.  p.  54.  ed.  1. 
Richter , Anfangsgr.  der  Wundarzn.  b.  iii.  p.  415.  Gott. 
1795.  Memoire  sur  l’Extirpation  de  l’CEil  Carcinoma- 
teux,  in  (Euvres  Chir.  de  Desault  par  Bichat,  t ii.  p.102. 
Richerand,  Nosographie  Chir.  t.ii.  p.  103,  & c.  edit.  2. 
Ware,  in  Trans,  of  the  Medical  Society  of  London, 
vol.  i.  part.  1.  p.  140,  &c.  Lassus,  Pathologic  Chir. 
t.  i.  p.  450.  edit.  1809.  Wardrop,  Op  Fungus  Hsema- 
todes,  p.  93,  &c.  Scarpa,  On  the  principal  Diseases  of 
the  Eye,  chap.  21.  edit.  2.  transl.  by  Briggs,  8vo.  Lond. 
1818.  B.  Travers,  A Synopsis  of  the  Diseases  of  the 
Eye,  sec.  iv.  8vo.  Lond.  1820.  J.  H.  Wishart,  in  Edin. 
Med.  and  Surg.  Journ.  No.  74.  G.  J.  Guthrie,  Operative 
Surgery  of  the  Eye,  p.  178,  &c.  8vo.  Lond.  1823.  Wm. 
Lawrence,  11.  Middlemore,  and  Wm.  Mackenzie,  in  their 
respective  Treatises  on  Dis.  of  the  Eye.  Alf.  Velpeau, 
Nouv.  Elem.  de  Med.  Oper.  t.  i.  8vo.  Paris,  1832.  J. 
F.  Malgaigne,  Manuel  de  Med.  Oper.  p.  401.  ed.  2.  12mo. 
Paris,  1837. 

EYE,  DISEASES  OF.  See  Amaurosis  ; 
Cataract;  Cornea;  Encantiiis  ; Exoph  . 
tiialmia  ; Fungus  Ha:matodes  ; Hemeralopia; 
Iris  ; Hydrofiithalmia  ; Hypopium  ; Leu- 
coma  ; Nyctalopia;  Ophtiialmy;  Pterygium; 
Pupil,  Closure  of;  Staphyloma,  &c.  &c. 

EYELIDg,  DISEASES  OF.  See  Ectro- 
pium;  Lagophthaimus;  Hordeolum;  Ptosis; 
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Trichiasis;  and  Tumours,  Encysted.  In  the 
examination  of  the  interior  of  the  upper  eyelid, 
the  most  convenient  plan  is  that  of  everting  the 
part  over  a probe,  placed  just  across  the  upper 
edge  of  the  cartilage  of  the  tarsus,  which  is  then 
to  be  suddenly  inclined  outwards  and  upwards, 
when  the  whole  inner  surface  of  the  lid  will  be 
exposed,  the  part  continuing  in  this  everted  state 
until  replaced  by  the  surgeon. 

FEVERS.  Two  species  of  fever,  viz.  the  in- 
flammatory, and  the  hectic,  are  particularly  inte- 
resting to  surgeons,  because  frequently  attendant 
on  surgical  disorders. 

In  treating  of  inflammation,  I have  mentioned, 
that  a febrile  disturbance  of  the  constitution  is 
attendant  on  every  considerable  inflammation.  In 
the  present  article,  some  account  will  be  offered 
of  the  particulars  of  this  disoi’der. 

The  fever  about  to  be  described  is  known  and 
distinguished  by  several  names  ; some  calling  it 
inflammatory ; some  symptomatic ; and  others 
sympathetic.  It  is  supposed  by  certain  writers 
to  be  sometimes  idiopathic ; that  is,  to  originate 
at  the  same  time  with  the  local  inflammation,  and 
from  the  same  causes.  (J.  Burns.)  In  other 
instances,  and,  indeed,  we  may  say,  in  all  ordinary 
surgical  cases,  it  is  symptomatic ; or,  in  other 
words,  it  is  produced,  not  directly  by  the  causes, 
which  originally  produced  the  inflammation,  but 
in  consequence  of  the  sympathy  of  the  whole 
constitution  with  the  disturbed  state  of  a part. 

Mr.  Travers’s  opinions  seem  partly  to  coincide 
with  those  of  Mr.  Burns,  though  differently  ex- 
pressed. He  considers  constitutional  irritation  to 
be  of  two  kinds,  direct  and  reflected  ; by  which  he 
implies,  “ that  the  first  is  wholly  and  immediately 
derived  from  the  part,  commences  and  is  identified 
with  the  local  mischief,  and  the  constitution  has  no 
share  in  its  production.  The  second,  on  the  con- 
trary, originates  in  a peculiar  morbid  state  of  the 
constitution,  to  which  the  injury  or  inflammation 
has  given  birth,  or  it  may  be  previously  existing. 
The  first  is  truly  symptomatic,  never  originating 
spontaneously,  and,  being  immediately  induced  by 
the  local  irritation,  is  capable  of  being  essentially 
mitigated,  or  arrested  by  its  removal.  The  second 
is  occasionally  purely  idiopathic,  and,  being  oftener 
the  cause  than  the  effect  of  the  local  action,  is  sel- 
dom influenced  by  the  local  treatment.  In  the 
first,  the  local  changes  are  dependent  on  local 
causes;  in  the  second,  they  depend  on  constitu- 
tional causes.’'  (See  Travers  on  Constitutional 
Irritation,  p.  47.)  As  the  expression  reflected 
irritation,  if  understood  in  its  literal  sense,  involves 
the  reader  in  an  hypothesis,  which  is  perhaps  not 
correct,  I do  not  see  any  advantage  in  the  em- 
ployment of  it.  Used  figuratively,  however,  it 
may  be  as  allowable  as  many  other  expressions  in 
medical  language. 

Idiopathic  inflammatory  fever  is  said  to  be  al- 
ways preceded  by  chilliness.  The  symptomatic 
or  sympathetic  inflammatory  fever  sometimes  takes 
place  so  quickly,  in  consequence  of  the  violence  of 
the  exciting  cause,  or  of  the  local  inflammation, 
that  no  preceding  coldness  is  observable.  If,  how- 
ever, the  local  inflammation  be  more  slowly  in- 
duced, and,  consequently,  operate  more  gradually 
on  the  system,  then  the  coldness  is  evidently  per- 
ceived. The  symptomatic  fever,  induced  by  scald- 
ing, or  burning  a part,  is  quickly  produced,  and 
we  have  very  little  time  to  attend  to  the  earliest 


period  of  its  formation.  On  the  other  hand,  the 
symptomatic  fever,  induced  by  wounds,  is  excited 
more  slowly,  and  the  period  of  its  formation  is 
longer.  This  fever  is  not  produced,  when  the 
inflammation  only  affects  parts  in  a slight  degree  ; 
but  it  makes  its  appearance  if  the  local  inflam- 
mation be  considerable,  or  if  it  affect  very  sensible 
parts.  (Burns.) 

The  degree,  in  which  the  symptomatic  fever  is 
excited,  does  not  altogether  depend  upon  the  ab- 
solute quantity  or  violence  of  the  inflammation  ; 
but,  in  a great  measure,  upon  the  degree  of  the 
local  inflammatory  action,  compared  with  the  na- 
tural power  and  action  of  the  part  affected.  Parts, 
in  which  the  action  is  naturally  low,  are  extremely 
painful  when  inflamed,  and  the  system  sympathizes 
greatly  with  them.  Hence,  the  constitution  is  very 
much  affected,  when  tendons,  bones,  or  ligaments, 
are  the  parts  inflamed.  Severe  inflammation  of  a 
large  joint,  every  one  knows,  is  apt  to  excite  the 
most  alarming,  and  even  fatal  derangement  of  the 
system.  When  very  sensible  parts  are  inflamed, 
as,  for  instance,  the  eye,  the  symptomatic  fever  is 
generally  more  considerable,  than  it  would  be, 
were  it  to  arise  from  an  equal  quantity  and  degree 
of  inflammation  in  a less  sensible  organ. 

In  common  parts,  as  muscles,  cellular  mem- 
brane, skin,  &c.  the  symptoms  will  be  acute  ; the 
pulse  strong  and  full,  and  the  more  so,  if  the 
inflammation  be  near  the  heart ; but,  perhaps, 
not  so  quick,  as  when  the  part  is  far  from  it : the 
stomach  will  sympathize  less,  and  the  blood  will 
be  pushed  farther  into  the  small  vessels. 

If  the  inflammation  be  in  tendinous,  ligament- 
ous, or  bony  parts,  the  symptoms  will  be  less 
acute,  the  stomach  will  sympathize  more,  the 
pulse  will  not  be  so  full,  but,  perhaps,  quicker; 
there  will  be  more  irritability,  and  the  blood,  not 
being  propelled  so  well  into  small  vessels,  will 
forsake  the  skin. 

It  seems  to  be  a material  circumstance,  whether 
the  inflammation  be  in  the  upper  or  lower  ex- 
tremity; that  is,  far  from,  or  near  the  heart;  for 
the  symptoms  are  more  violent,  the  constitution 
more  affected,  and  the  power  of  resolution  less, 
when  the  part  inflamed  is  far  from  the  source  of 
the  circulation,  than  when  near  it,  even  when  the 
parts  are  similar,  both  in  texture  and  use. 

If  the  heart,  or  lungs,  are  inflamed,  either  im- 
mediately, or  secondarily  by  sympathy,  the  disease 
has  more  violent  effects  upon  the  constitution  than 
the  same  quantity  of  inflammation  would,  if  the 
part  affected  were  not  a vital  one,  or  one  with 
which  the  vital  parts  did  not  sympathize.  If  the 
part  be  such  as  the  vital  ones  readily  sympathize 
with,  then  the  sympathetic  action  of  the  latter  will 
affect  the  constitution,  as  in  an  inflammation  of  the 
testicle.  In  such  cases,  the  pulse  is  much  quicker 
and  smaller,  and  the  blood  is  more  sizy,  than  if  the 
inflammation  were  in  a common  part,  such  as 
muscle,  cellular  tissue,  and  skin. 

When  the  stomach  is  inflamed,  the  patient  feels 
an  oppression  and  dejection  through  all  the  stages 
of  the  inflammation ; the  pulse  is  generally  low 
and  quick,  and  the  pain  obtuse,  strong,  and  op- 
pressive ; such  as  the  patient  can  hardly  bear.  If 
the  intestines  are  much  affected,  the  same  symp- 
toms take  place,  especially  if  the  inflammation  be 
in  the  upper  part  of  the  canal ; but,  if  only  the 
colon  be  affected,  the  patient  is  more  roused,  and 
the  pulse  is  fuller,  than  when  the  stomach  alone  is 
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inflamed.  When  the  uterus  is  inflamed,  the  pulse 
is  extremely  quick  and  low.  When  the  inflam- 
mation is  either  in  the  intestines,  testicle,  or  uterus, 
the  stomach  generally  sympathizes.  In  inflam- 
mation of  the  brain,  the  pulse  varies  more  than  in 
the  same  affection  of  any  other  part ; and,  per- 
haps, we  must,  in  this  instance,  form  a judgment 
of  the  complaint,  more  from  other  symptoms  than 
the  pulse. 

When  inflammation  is  situated  in  a part  not  very 
essential  to  life,  and  occasions  the  general  affection 
of  the  system,  called  inflammatory  fever,  the  pulse 
is  fuller  and  stronger  than  common,  and  the  blood 
is  pushed  further  into  the  extreme  arteries  than 
when  the  inflammation  is  in  a vital  part.  The 
patient,  after  many  occasional  rigors,  is  at  first 
rather  roused.  The  pulse  is  as  above  described, 
when  the  constitution  is  strong  and  not  irritable  ; 
but,  if  this  be  extremely  irritable  and  weak,  as  in 
many  women,  who  lead  sedentary  lives,  the  pulse 
may  be  quick,  hard,  and  small,  at  the  commence- 
ment of  the  inflammation,  just  as  if  the  vital  parts 
were  concerned.  The  blood  may  also  be  sizy  ; 
but  it  will  be  loose  and  flat  on  the  surface. 
(Hunter.) 

The  kind  of  constitution  makes  a great  differ- 
ence j and,  as  Mr.  Travers  has  justly  observed, 
“ it  is  scarcely  necessary  to  illustrate  the  influence 
of  an  irritable  temperament  upon  the  consequences 
of  casual  injury  or  disease.  Practically,  we  all 
know  it  well.  We  say,  such  a person  would  be  a 
bad  subject  for  a compound  fracture ; and  whoever 
has  had  opportunities  of  watching  several  subjects 
of  compound  fracture  under  treatment  at  one  and 
the  same  time,  well  knows  the  inport  of  this  phrase, 
and  that  the  greatest  degree  of  mischief  is  often  ac- 
companied by  the  least  constitutional  disturbance, 
and,  for  this  reason,  is  soonest  and  most  perfectly 
restored.  The  first  few  hours  will  enable  an  ex- 
perienced observer  to  determine,  whether  the 
subject  of  a serious  injury  or  operation  will  do 
well  or  otherwise.  How  vastly  different  in  differ- 
ent individuals  is  the  inconvenience  attending  such 
minor  derangements  as  a boil,  an  enlarged  gland, 
a whitlow,  or  a simple  ophthalmia.  In  some,  the 
constitution  seems  ignorant  of  the  affair,  and  the 
individual  pursues  his  ordinary  occupations.  ,In 
others,  the  whole  system  sympathizes  ; the  spirits 
are  ruffled  ; the  nights  are  restless ; the  appetite 
fails ; the  pulse  acquires  an  undue  bound  ■ and 
the  white  tongue,  the  creeping  chilliness,  and 
slight  erratic  pains  of  symptomatic  fever  are  pre- 
sent.” (Travers  on  Constitutional  Irritation,  p.  15.) 

We  may  set  down  the  ordinary  symptoms  of 
inflammatory  fever,  occurring  in  consequence  of 
local  inflammation  in  common  parts,  and  in  a 
healthy  habit,  as  follows  : — The  pulse  is  frequent, 
full,  and  strong ; all  the  secretions  are  diminished ; 
the  patient  is  vigilant  and  restless  ; the  perspiration 
is  obstructed,  and  the  skin  is  hot  and  dry  ; the  urine 
is  high-coloured,  and  in  small  quantity  ; the  mouth 
is  parched,  and  the  tongue  furred  ; an  oppressive 
thirst  is  experienced  ; with  disturbance  of  the  ner- 
vous system  ; loss  of  appetite  and  sleep  ; and,  in 
some  cases,  delirium. 

Treatment  of  Inflammatory  Fever. 

Upon  this  part  of  the  subject  very  little  is  to 
be  said  ; for  as,  in  almost  every  instance,  the  fe- 
brile disturbance  of  the  system  is  produced,  and 
entirely  kept  up  by  the  local  inflammation,  it  must 
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be  evident  that  the  means,  employed  for  diminish- 
ing the  exciting  cause,  are  also  the  best  for  abating 
the  constitutional  effects.  Hence,  it  very  seldom 
happens,  that  any  particular  measures  are  adopted 
expressly  for  the  fever  itself ; as  this  affection  is 
sure  to  subside  in  proportion  as  the  local  inflam- 
mation is  lessened,  or  resolved.  But,  when  the 
febrile  disturbance  is  considerable,  and  the  inflam- 
mation itself  is  also  considerable,  the  agitated  state 
of  the  system  may  have  in  its  turn  a share  in  keep- 
ing up,  and  even  increasing,  the  local  affection, 
and  should  be  quieted  as  much  as  possible.  How- 
ever, in  these  very  instances,  in  all  probability,  we 
should  be  led  to  a more  rigorous  adoption  of  the 
antiphlogistic  plan  of  treatment,  by  an  abstract 
consideration  of  the  state  of  the  local  inflammation 
itself,  without  any  reference  to  that  of  the  constitu- 
tion. Indeed,  the  increased  action  of  the  heart 
and  arteries,  and  the  suppression  of  the  secretions, 
require  the  employment  of  antiphlogistic  means, 
and  antimonials,  the  very  same  things,  which  are 
indicated  for  the  resolution  of  the  local  inflam- 
mation itself.  Bleeding,  purging,  cold  drinks,  low 
diet ; the  exhibition  of  the  antimonium  tartarizatum, 
or  James’s  powder  ; and  bathing  the  feet  and  body 
in  warm  water,  are  measures,  which  have  the  great- 
est efficacy  in  tranquillizing  the  constitutional  dis- 
turbance implied  by  the  term  inflammatory  fever. 
But,  I think  it  right  to  repeat,  that  it  is  hardly 
ever  necessary  to  have  recourse  to  such  an  evacu- 
ation as  general  bleeding,  merely  on  account  of 
the  fever  ; as  this  is  only  an  effect,  which  invari- 
ably subsides  in  proportion  as  the  local  cause  is 
diminished. 

As  Dr.  Thomson  has  remarked,  “ the  inflam- 
matory fever,  succeeding  to  external  injuries,  or 
to  chirurgical  operations,  undergoes  a kind  of 
natural  crisis,  by  the  appearance  of  suppuration. 
In  these  instances,  therefore,  unless  when  the* 
patient  is  strong  and  in  full  health,  when  the  dis- 
ease is  seated  in  an  organ  of  much  importance  to 
life,  or  is  in  danger  of  spreading,  as  is  the  case  in 
all  inflammations  of  the  membranes  lining  the  three 
great  cavities  of  the  body,  the  lancet  ought  to  be 
used  with  caution.  For  we  may,  by  too  free  a 
detraction  of  blood,  produce  a sudden  sinking  of 
the  powers  of  life,  and  convert  the  existing  Con- 
stitutional symptoms  into  fever  of  a different  type 
or  character.  But,  in  all  cases  of  inflammation 
in  which  any  doubt  arises,  with  regard  to  the 
farther  general  detraction  of  blood,  it  may,  I be- 
lieve, be  laid  down  as  a general  rule,  that  it  is 
safer  to  employ  local,  than  general  blood-letting” 
(Lectures  on  Inflammation,  p.  170.) 

Hectic  Fever. 

The  sympathetic  or  symptomatic  fever  already 
described,  is  an  immediate  affection  of  the  constitu- 
tion, in  consequence  of  some  local  disorder  ; hectic 
fever  is  a remote  effect.  When  hectic  fever  is  a 
consequence  of  local  disease,  it  has  commonly 
been  preceded  by  inflammation  and  suppuration  • 
but  there  is  an  inability  to  produce  granulation 
and  cicatrization  ; and  the  cure,  of  course,  cannot 
be  accomplished.  The  constitution  may ’now  be 
said  to  be  oppressed  with  a local  disease,  or  irrita- 
tion, from  which  it  cannot  deliver  itself. 

A distinction  should  be  made  between  hectic 
fever,  arising  entirely  from  a local  complaint  in  a 
good  constitution,  which  is  only  disturbed  by  too 
great  an  irritation,  and  hectic  fever,  arising  prin 
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cipally  from  the  badness  of  the  constitution,  which 
does  not  dispose  the  parts  to  heal.  In  the  first 
species,  it  is  only  necessary  to  remove  the  part, 
(if  removable)  and  then  all  will  do  well ; but,  in 
the  second,  nothing  is  gained  by  a removal  of  the 
part,  unless  the  wound,  made  in  the  operation,  is 
much  less,  and  more  easily  put  into  a local  method 
of  cure  ; by  reason  of  which,  the  constitution  sinks 
less,  under  this  state  and  the  operation  together, 
than  under  the  former  disease.  Here  the  nicest 
discrimination  is  requisite.  (Hunter.) 

Owing  to  a variety  of  circumstances,  hectic 
fever  comes  on  at  very  different  periods  after  the 
inflammation,  and  commencement  of  suppuration. 
Some  constitutions,  having  less  powers  of  resistance 
than  others,  must  more  easily  fall  into  this  state. 

Hectic  fever  takes  its  rise  from  a variety  of 
causes,  which  have  been  divided  into  two  species, 
with  regard  to  diseased  parts ; viz.  parts  called 
vital,  and  others  not  of  this  nature.  Many  of  the 
causes  of  hectic  fever,  arising  from  diseases  of  the 
vital  parts,  would  not  produce  this  constitutional 
affection,  if  they  were  in  any  other  part  of  the 
body;  such,  for  instance,  is  the  formation  of 
tumours,  either  in,  or  so  situated  as  to  press  upon, 
a vital  part,  or  one,  whose  functions  are  imme- 
diately connected  with  life.  Scirrhi  in  the  stomach, 
and  mesenteric  glands  ; diseased  lungs,  liver,  &c. 
very  soon  produce  hectic  fever. 

When  hectic  fever  arises  from  a disease  of  a 
part,  that  is  not  vital,  it  commences  sooner,  or 
later,  according  as  it  is  in  the  power  of  the  part  to 
heal,  or  continue  the  disease.  If  the  part  be  far 
from  the  source  of  the  circulation,  the  fever  will 
come  on  sooner,  with  the  same  quantity  of  disease. 
When  the  disease  is  in  parts  which  are  not  vital, 
and  excites  hectic  fever,  it  is  generally  in  situations, 
where  so  much  mischief  happens  as  to  affect  the 
constitution,  and  where  the  powers  of  healing  are 
little.  This  is  the  case  with  diseases  of  many  of 
the  joints.  We  must  also  include  parts  which 
have  a tendency  to  such  specific  diseases,  as  are  not 
readily  cured  in  any  situation. 

Although  hectic  fever  commonly  arises  from 
some  incurable  local  disease  of  a vital  part,  or 
from  an  extensive  disease  of  a common  part,  yet  it 
is  possible  for  it  to  be  an  original  disease  in  the 
constitution,  without  any  local  cause  whatever,  that 
can  be  specified. 

Hectic  is  a slow  mode  of  dissolution  : the  gene- 
ral symptoms  are  those  of  a low,  or  slow  fever,  at- 
tended with  weakness.  But,  there  is  rather  weak 
action,  than  real  weakness ; for,  upon  the  removal 
of  the  hectic  cause,  the  action  of  strength  is  imme- 
diately produced,  and  every  natural  function  is 
re-established,  however  much  it  may  have  been 
previously  impaired. 

The  particular  symptoms  are  debility  ; a small, 
quick,  and  sharp  pulse  ; the  blood  forsakes  the 
skin  ; loss  of  appetite  ; frequently  a rejection  of  all 
aliment  from  the  stomach  ; wasting  ; a great  readi- 
ness to  be  thrown  into  sweats  ; spontaneous  per- 
spirations, when  the  patient  is  in  bed ; pale- 
coloured,  and  very  copious  urine  ; and  often  a 
constitutional  purging. 

Hectic  fever  has  been  imputed  to  the  absorption 
of  pus  into  the  circulation  ; but,  no  doubt,  much 
exaggeration  has  prevailed  in  the  doctrine  which 
ascribes  to  this  cause  many  of  the  bad  symptoms 
frequently  attacking  persons  who  have  sores. 
When  suppuration  takes  place  in  particular  parts, 


especially  vital  ones,  hectic  fever  almost  constantly 
arises.  It  also  attends  many  inflammations,  before 
suppuration  has  actually  happened,  as  in  cases  of 
white  swelling  of  the  large  joints.  The  same 
quantity  and  species  of  inflammation  and  suppur- 
ation in  any  of  the  fleshy  parts,  especially  such  as 
are  near  the  source  of  the  circulation,  have  in  ge- 
neral no  such  effect.  Hence,  in  the  first  instances, 
the  fever  is  only  an  effect  on  the  system,  produced 
by  a local  complaint,  that  has  a peculiar  property. 

The  constitution  sympathizes  more  readily  with 
diseases  of  vital  organs,  than  with  those  of  any 
other  parts  ; their  diseases  are  also  in  general  more 
difficult  of  cure,  than  the  same  affections  of  parts, 
which  are  not  vital.  All  diseases  of  bones,  liga- 
ments, and  tendons,  affect  the  constitution  more 
readily,  than  those  of  muscles,  skin,  cellular  mem- 
brane, &c. 

When  the  disease  is  in  vital  parts,  and  is  such 
as  not  to  kill,  by  its  first  constitutional  effects,  the 
system  then  becomes  teased  with  a complaint, 
which  is  disturbing  the  necessary  actions  of  health. 
In  the  large  joints,  a disease  continues  to  harass 
the  constitution,  by  attacking  parts  which  have  no 
power,  or  rather  no  disposition,  to  produce  salu- 
tary inflammation  and  suppuration.  Thus,  the 
system  is  also  irritated  by  the  existence  of  an  in- 
curable disease.  Such  is  the  theory  of  the  cause 
of  hectic  fever. 

If  the  absorption  of  matter  always  produced 
the  symptoms  above  described,  how  could  any 
patient,  who  has  a large  sore,  possibly  escape 
hectic  ? for,  there  is  no  reason  to  suppose,  that 
one  sore  can  absorb  more  readily,  than  another. 
If  absorbed  matter  occasioned  such  violent  effects 
as  have  been  commonly  ascribed  to  it,  why  does 
not  venereal  matter  do  the  samel  We  often 
know  that  absorption  is  going  on,  by  the  progress 
of  buboes.  A large  one,  just  on  the  point  of 
bursting,  has  been  known  to  be  absorbed,  in  con- 
sequence of  a few  days’  sea-sickness.  The  person 
continued  at  sea  for  four  and  twenty-days  after- 
wards ; yet,  no  hectic  symptoms  followed,  but 
only  the  specific  constitutional  effects,  which  were 
of  a very  different  description. 

When  the  cavities  of  veins  are  inflamed,  matter 
is  sometimes  formed  within  these  vessels,  and  can- 
not fail  to  get  into  the  circulation  ; yet,  though 
violent  and  dangerous  disturbance  of  the  constitu- 
tion follows,  hectic  symptoms  do  not  arise. 
Also,  very  large  collections  of  matter  produced 
without  visible  inflammation,  as  many  abscesses 
of  the  scrofulous  kind,  are  wholly  absorbed  in  a 
short  time,  but  no  bad  symptoms  are  the 
consequence. 

We  may  conclude,  therefore,  that  the  absorp- 
tion of  pus  has  no  share  in  occasioning  hectic 
fever.  Many  arguments  might  be  adduced  to 
expose  the  absurdity  of  the  doctrine ; but  here  it 
will  be  sufficient  to  refer  the  reader  to  what  Mr. 
Hunter  has  said  further  on  the  subject,  in  his  work 
on  inflammation. 

It  is  much  more  probable,  that  hectic  fever 
arises  from  the  effect,  which  the  irritation  of  a vital 
organ,  or  other  parts,  such  as  joints,  has  on  the 
constitution,  when  either  incurable  in  themselves, 
or  are  so  for  a time  to  the  constitution. 

Treatment  of  Hectic  Fever. 

There  is  no  method  of  curing  the  consequences 
above  related.  All  relief  must  depend  on  the 
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cure  of  the  cause  (viz.  the  local  complaint),  or  on 
its  removal. 

Tonic  medicines  have  been  recommended,  on 
account  of  the  evident  existence  of  great  debility. 
Antiseptics  have  also  been  given,  in  consequence 
of  the  idea  that,  when  pus  is  absorbed,  it  makes 
the  blood  disposed  to  putrefy.  For  these  reasons, 
bark  and  wine  have  been  exhibited.  In  most 
cases,  bark  will  only  assist  in  supporting  the  con- 
stitution. Until  the  cause  is  removed,  however, 
there  seems  no  prospect  of  curing  a disorder  of  the 
constitution.  It  is  true,  tonic  medicines  may  make 
the  system  less  susceptible  of  the  disease,  and  also 
contribute  to  diminish  the  cause  itself,  by  disposing 
the  local  complaints  to  heal.  When,  however, 
hectic  fever  arises  from  a specific  disease,  such  as 
the  venereal,  though  bark  may  enable  the  con- 
stitution to  bear  the  local  affection  better,  than  it 
otherwise  could  do,  yet,  as  Mr.  Hunter  remarked, 
it  can  have  little  effect  upon  the  syphilitic  mischief.. 

No  medicine,  not  even  bark  itself,  has  any 
direct  power  of  communicating  strength  to  the 
human  constitution.  All  that  can  be  done,  in  the 
treatment  of  hectic  fever,  when  it  is  thought  in- 
expedient, or  impracticable,  to  remove  the  morbid 
part,  is  to  combat  particular  symptoms,  and  to 
promote  digestion.  It  is  by  bringing  about  the 
latter  object,  that  bark  in  these  cases  is  useful. 
The  infusion  of  cinchona,  and  the  sulphate  of 
quinine,  being  more  likely  to  agree  with  the  sto- 
mach, than  the  decoction,  or  powder,  should  ge- 
nerally be  preferred.  Nourishing  food,  easy  of 
digestion,  should  be  frequently  taken,  in  small 
quantities  at  a time.  Nothing  is  more  prejudicial 
to  a wmak  constitution,  than  overloading  the  sto- 
mach. Wine  may  also  be  given,  but  not  too 
freely,  and  not  at  all,  if  it  should  create  heartburn, 
as  it  sometimes  does  in  hectic  patients.  Madeira, 
or  sherry,  is  less  apt,  than  port,  to  have  this  dis- 
agreeable effect.  In  these  cases,  it  is  likewise  often 
found  useful  to  administer  gentle  cordial  aromatic 
draughts.  But,  of  all  medicines,  opium  is  perhaps 
the  most  valuable  to  those,  who  are  afflicted  with 
hectic  fever : it  alleviates  pain,  procures  sleep,  and 
checks  the  diarrhoea,  which  so  frequently  contri- 
butes to  hasten  the  patient’s  dissolution. 

When  the  local  complaint,  connected  with  this 
fever,  is  totally  incurable,  it  must,  if  possible,  be 
removed  by  a manual  operation.  Thus,  when  a 
diseased  joint  keeps  up  hectic  fever,  and  seems  to 
present  no  hope  of  cure,  amputation  must  be  per- 
formed. But,  when  the  local  disease  is  attended 
with  a chance  of  cure,  provided  the  state  of  the 
constitution  were  improved,  the  surgeon  is  to  en- 
deavour to  support  the  patient’s  strength.  Great 
discretion,  however,  must  be  exercised,  in  deciding 
how  long  it  is  safe  to  oppose  the  influence  of  an 
obstinate  local  disease  over  the  system,  by  the 
power  of  medicine  ; for,  although  some  patients, 
in  an  abject  state  of  weakness,  have  been  restored 
to  health  by  a removal  of  the  morbid  part,  many 
have  been  suffered  to  sink  so  low,  that  no  future 
treatment  could  save  them  from  the  grave.  Cle- 
mency in  the  practice  of  surgery  does  not  consist 
so  much  in  delating  strong  and  vigorous  measures, 
as  in  boldly  deciding  to  put  them  in  execution,  as 
soon  as  they  are  indicated. 

When  hectic  fever  arises  from  local  diseases  in 
parts,  which  the  constitution  can  bear  the  removal 
of,  such  parts  should  be  taken  away,  if  they  cannot 
be  cured,  consistently  with  the  advice  already 
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given.  When  the  disease  arises  from  some  in- 
curable disease  in  an  extremity,  and  amputation  is 
performed,  all  the  above-mentioned  symptoms  ge- 
nerally cease,  almost  immediately  after  the  removal 
of  the  limb.  Thus,  as  Mr.  Hunter  has  correctly 
observed,  a hectic  pulse,  at  one  hundred  and 
twenty,  has  been  known  to  sink  to  ninety  in  a few 
hours  after  the  removal  of  the  hectic  cause. 
Persons  have  been  known  to  sleep  soundly  the 
first  night  afterwards,  who  had  not  slept  tolerably 
for  several  preceding  weeks.  Cold  sweats  have 
stopped  immediately,  as  well  as  those  called  colli- 
quative. A purging  has  immediately  ceased,  and 
the  urine  begun  to  drop  its  sediment. 

FICATIO,  or  FICUS,  (a  fig.)  A tubercle 
about  the  anus,  or  pudenda,  resembling  a fig. 

FINGERS,  ABSCESSES  OF,  see  Whitlow; 
Amputation  of,  see  Amputation  ; Dislocations 
of,  see  Dislocation;  Fractures  of,  see  Frac- 
ture. 

Fingers  Supernumerary. 

Since  allowing  the  redundant  number  of  fingers 
to  remain  would  keep  up  deformity,  and  create 
future  inconvenience,  the  surgeon  is  called  upon 
to  amputate  them.  The  redundant  fingers  may 
be  with,  or  without,  a nail ; seldom  more  numerous 
than  one  upon  each  hand  ; generally  situated  just 
on  the  outside  of  the  little  fingers  ; and,  so  far  as 
my  observation  extends,  incapable  of  motion  in 
consequence  of  not  being  furnished,  like  the  rest 
of  the  fingers,  with  muscles.  For  the  most  part, 
the  phalanges  are  also  imperfectly  formed,  or  de- 
ficient. The  best  plan  is  to  cut  off  supernumerary 
fingers  with  a scalpel,  at  the  place,  where  they  are 
united  to  the  other  part  of  the  hand.  The  oper- 
ation should  be  performed  while  the  patient  is  an 
infant,  that  is  to  say,  before  the  superfluous  parts 
have  acquired  much  size,  and  while  the  object  can 
be  accomplished  with  the  least  pain.  The  incisions 
ought  to  be  made,  so  as  to  form  a wound  with 
edges,  which  will  admit  of  being  brought  together 
with  strips  of  adhesive  plaster. 

Fingers,  Permanent  Contraction  of. 

Baron  Dupuytren  has  made  some  interesting 
observations  on  this  affection,  to  which  each  of  the 
fingers,  but  especially  the  ring-finger,  is  liable. 
Most  of  the  individuals,  who  have  this  infirmity, 
have  been  accustomed  to  make  efforts  with  the 
palm  of  the  hand,  and  to  handle  bodies  of  great 
hardness.  When  a tendency  to  the  complaint  be- 
gins, some  difficulty  is  experienced  in  extending 
the  fingers  ; and  the  ring-one  soon  becomes  con- 
tracted ; the  carpal  phalanx  being  first  implicated, 
and  the  others  afterwards  inclining  in  the  same 
direction.  In  this  stage,  the  flexion  of  the  two 
adjacent  fingers  becomes  more  marked,  but  no 
knottiness  is  yet  perceptible  in  front  of,  and  around 
the  cord  on  the  palmar  side  of  the  ring-finger. 
Its  second  and  third  phalanges  are  straight  and 
moveable  ; the  first  is  bent  more  or  less  to  a right 
angle,  and  is  moveable  on  the  metacarpal  bone  ; 
but,  it  cannot  be  put  into  the  straight  position  by 
the  most  violent  efforts.  Dupuytren  refers  to  a case, 
in  which  a trial  was  made  to  cure  the  patient  by 
means  of  the  application  of  different  weights,  which 
were  increased  up  to  1501b,  without  the  flexion  being 
removed. 

When  the  ring-finger  has  become  very  much 
bent,  the  skin  is  thrown  into  folds,  the  concavity 
of  which  is  towards  the  fingers,  and  the  con- 
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vexity  towards  the  radio-carpal  articulation.  On 
first  inspection,  one  might  suppose  the  skin  to 
be  diseased  ; but  this  is  not  the  case.  A tense 
cord  is  felt  on  the  palmar  side  of  the  finger  ; it 
extends  towards  the  first  phalanx,  and  may  be 
traced  to  the  upper  part  of  the  palm.  When  the 
finger  is  bent,  it  disappears  almost  entirely.  If 
attempts  be  made  to  extend  the  fingers,  the  tendon 
of  the  palmaris  brevis  is  felt  to  move,  and  the  motion 
is  propagated  to  the  upper  part  of  the  palmar  fascia. 
The  patient  is  unable  to  grasp  largish  bodies  ; and, 
if  he  try  to  take  hold  of  them  more  forcibly,  or  an 
endeavour  is  made  to  extend  the  fingers,  he  expe- 
riences acute  pain.  The  causes  of  this  disease 
were  formerly  referred  either  to  thickening  and 
contraction  of  the  skin,  spasm  of  the  muscles,  dis- 
ease of  the  flexor  tendons,  or  that  of  their  fibrous 
sheaths,  or  some  change  in  the  articular  surfaces 
and  lateral  ligaments.  All  was  uncertainty,  when 
Dupuytren  had  an  opportunity  of  dissecting  a 
hand  in  which  this  infirmity  existed.  A drawing 
having  been  first  made  of  it,  the  integuments  were 
removed  from  the  palm  and  palmar  aspect  of  the 
finger,  after  which  the  folds  and  wrinkles  had  en- 
tirely disappeared.  From  this  it  was  clear,  that 
the  disorder  did  not  depend  upon  the  state  of  the 
skin.  As  soon  as  the  palmar  fascia  had  been  ex- 
posed, it  was  found  to  be  tense,  contracted,  and 
shortened,  and  that  from  its  inferior  part  cords  or 
bands  proceeded  to  the  sides  of  the  affected  finger. 
On  attempts  being  made  to  straighten  the  finger, 
M.  Dupuytren  observed,  that  the  fascia  became 
tense.  He  then  divided  the  prolongations  of  it  ex- 
tending to  the  sides  of  the  finger.  The  contraction 
ceased  immediately,  and  the  fingers  assumed  a very 
slightly  bent  position.  In  fact,  the  disease  was 
ascertained  to  be  owing  to  the  extreme  tension  of 
the  palmar  fascia,  brought  on  by  a contusion  of 
the  palm,  or  the  long  continued  pressure  of  hard 
substances  upon  it.  The  plan  of  cure,  adopted  by 
M.  Dupuytren,  consisted  in  making  a transverse 
incision,  about  ten  lines  in  length,  over  the  meta- 
carpo-phalangian  joint  of  the  ring-finger.  The 
skin  was  first  divided,  and  then  the  palmar  fascia. 
As  soon  as  this  had  been  done,  the  finger  became 
straight,  and  could  be  extended  almost  as  readily 
as  in  the  natural  state.  After  the  operation,  the 
hand  was  fixed  with  a bandage,  upon  a piece  of 
pasteboard,  for  a few  weeks,  and  the  fingers  kept 
extended.  In  one  case,  M.  Dupuytren  made 
semicircular  incisions  ; one  at  the  base  of  the  ring- 
finger,  in  order  to  divide  the  two  digital  and  lateral 
prolongations  of  the  palmar  fascia,  sent  to  this  fin- 
ger ; the  other,  an  inch  and  a quarter  from  the 
first,  in  the  palm  of  the  hand,  for  the  purpose  of 
dividing  the  digital  prolongation  at  its  root,  and 
thus  detaching  it  from  the  palmar  fascia.  (See 
Dupuytren  Chin.  Chir.  t.  i.  art.  1.) 

In  a lecture,  delivered  subsequently  to  the  pre- 
ceding observations,  M.  Dupuytren  adverts  to 
flexions  of  the  fingers,  arising  from  other  causes ; 
as  a previous  wound  of  the  palm  known  by  the 
scar  ; alteration  in  the  formation  of  the  phalanges, 
by  disease,  and  unattended  with  the  kind  of  cord, 
observed  when  the  palmar  fascia  is  implicated  ; 
and  a division  of  the  extensor  tendons  with  a cut- 
ting instrument,  which  parts,  not  being  united 
again,  leave  the  flexors  without  any  antagonists. 
A contused  wound,  producing  sloughing  of  the 
skin  of  the  palm,  may  have  the  same  result,  if  its 
edges  be  suffered  to  be  drawn  together,  instead  of 
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cicatrization  being  completed  by  the  formation  of 
anew  cutaneous  texture.  (See  Clin.  Chir.  t.  i. 
p.  521.).  Burns  of  the  palm  are  frequently  fol- 
lowed by  this  deformity,  when  the  preceding  in- 
dication is  neglected.  Amongst  other  causes  of 
permanent  flexion,  M.  Dupuytren  notices,  deform- 
ity of  the  articular  surfaces  of  the  phalanges,  pro- 
duced by  the  long  continued  position  of  the  fingers 
in  certain  employments,  as  in  lacemakers,  tailors, 
& c. ; by  wounds  of  the  flexor  tendons,  or  their 
displacement,  in  consequence  of  having  been  ex- 
tensively laid  open  for  the  cure  of  whitlow.  The 
wound  of  a joint  maybe  another  cause  of  con- 
traction of  the  finger  ; and  a gunshot-injury  of  the 
flexor  muscles  may  lead  to  the  same  consequence. 
M.  Dupuytren’s  observations  on  this  subject  seem 
to  me  equally  original  and  valuable.  The  toes 
are  also  liable  to  a contraction,  dependent  upon  a 
state  of  the  plantar  fascia,  corresponding  to  that  of 

the  oalmar. 

1 

FISSURE,  (from  findo,  to  cleave  asunder.) 
A fine  crack  in  a bone  is  so  called. 

FISTULA,  an  opening,  the  consequence  of  a 
wound,  abscess,  or  ulceration  ; it  has  no  disposition 
to  heal,  and  is  connected  with  a channel,  or  canal, 
running  more  or  less  deeply  and  extensively  in  the 
soft  parts.  From  the  resemblance  of  this  channel  to 
the  cavity  of  a pipe,  or  reed,  the  term  is  derived. 
A fistula  commonly  leads  to  the  situation  of  some 
disease  keeping  up  suppuration  ; and  from  which 
place  the  matter  cannot  readily  escape.  Thus,  the 
presence  of  a dead  piece  of  bone,  or  of  a foreign 
body  often  keeps  up  suppuration,  and  the  fistula 
continues  for  the  discharge  of  the  matter.  When  an 
abscess  forms  near  the  anus,  the  matter  lodges, 
and  the  part  is  disturbed  by  the  action  of  the 
sphincter,  a fistula  in  ano  is  produced.  Sometimes 
a fistula  is  produced  by  the  continual  discharge  of 
some  healthy  secretion  through  a wound,  or  ulcer, 
as  exemplified  in  salivary,  lachrymal,  and  urinary 
fistulas.  The  lining  of  old  fistuloe  may  assume  the 
appearance  of  certain  mucous  membranes,  though 
follicles  and  villi,  like  those  of  the  intestinal  canal, 
have  never  been  observed  in  it.  As  Andral  re- 
marks, when  most  perfectly  organized,  it  can  only 
be  compared  to  the  most  simple  mucous  mem- 
branes, such  as  those  of  the  ureters,  or  lesser 
branches  of  the  hepatic  ducts.  The  lining  of  fis- 
tulae,  like  mucous  membranes  in  general,  when  not 
irritated,  is  pale  and  of  a grayish  colour  ; but,  if 
affected  with  acute,  or  chronic  inflammation,  it 
exhibits  the  same  shades  of  injection  and  redness, 
seen  in  a mucous  texture.  It  is  also  liable  to  cer- 
tain affections,  which  pertain  almost  exclusively  to 
mucous  membranes,  as  fungous  growths,  callosi- 
ties, &c.  The  cellular  tissue,  connected  with  the 
lining  of  fistulas,  may  become  thickened,  indu- 
rated, and  scirrhous,  just  like  the  submucous  cel- 
lular tissue  in  general.  Finally,  just  as  adhesions 
never  take  place  between  the  different  points  of  a 
surface,  lined  by  a mucous  membrane,  unless  a 
solution  of  continuity  has  taken  place  in  it,  so  the 
sides  of  a fistulas  cannot  adhere  together,  and  its 
cavity  be  obliterated,  unless  incisions  be  made  to 
bring  the  textures  and  the  membrane-like  invest- 
ment of  it,  into  contact.  (See  Andral,  Precis 
d’Anat.  Pathol,  t.  i.  p.  261.) 

FISTULA  IN  ANO.  See  Anus. 

FISTULA  LACHRYMALIS.  In  correct 
language,  this  term  can  be  applied  only  to  one 
case,  viz.  that  in  which  there  is  an  ulcerated  open- 
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ing  in  the  lachrymal  sac,  unattended  with  any  ten- 
dency to  heal,  and  from  which  opening  the  tears, 
and  a mucous,  or  puriform  fluid,  are  from  time  to 
time  discharged.  Such  has  been  the  confusion, 
however,  respecting  the  nature  of  the  diseases  of 
the  lachrymal  passages,  and  so  great  has  been  the 
force  of  ancient  custom,  that  down  to  the  present 
time,  the  generality  of  British,  as  well  as  foreign 
surgeons,  imply  by  the  expression,  fistula  lachry- 
malis,  several  forms  of  disease,  totally  different 
from  each  other,  and  to  only  one  of  which  the 
name  is  at  all  applicable.  In  order  not  to  assist  in 
perpetuating  this  absurd  and  erroneous  plan,  from 
which  nothing  but  mistakes  and  ignorance  can 
result,  I shall  follow  the  example,  pointed  out  by 
Beer,  Schmidt,  and  our  countryman,  Dr.  McKen- 
zie, and  consider  the  various  forms  of  disease,  to 
which  the  lachrymal  passages  are  subject,  not  un- 
der the  head  of  fistula  lachrymalis,  but  under  that 
of  Lachrymal  Organs,  Diseases  of  the. 

FISTULA  IN  PERINzEO.  Incisions  in 
the  urethra  generally  heal  with  great  facility  ; a 
fact,  amply  proved  by  the  common  result  of  the 
lateral  operation : but,  when  apertures  are  formed 
in  the  urethra,  either  from  diseased  states  of  the 
constitution  and  the  part  together,  or  of  the  latter 
alone,  and  when  they  are  accompanied  with  any 
considerable  destruction  of  the  sides  of  the  urethra, 
and  of  the  corpus  spongiosum,  they  are  difficult  of 
cure.  (Sir  B.  Brodie,  in  Med.  Gas.  Dec. 26.  1835. 
No.  13.) 

When  the  methods,  recommended  for  the  remov- 
al of  Strictures  (See  Urethra,  Strictures  of,) 
have  not  been  attempted,  or  not  succeeded,  nature 
endeavours  to  relieve  herself  by  making  a new 
passage  for  the  urine,  which,  although  it  often  pre- 
vents immediate  death,  yet,  if  not  remedied,  is  pro- 
ductive of  much  inconvenience  and  misery  to  the 
patient  through  life.  The  mode  in  which  nature 
endeavours  to  procure  relief,  is  by  ulceration  on 
the  inside  of  that  part  of  the  urethra  which  is  en- 
larged, and  situated  between  the  stricture  and  the 
bladder.  Thus  the  urine  becomes  applied  to  a 
new  surface ; irritating  the  part,  and  occasioning 
the  formation  of  an  abscess,  to  which  the  urine  has 
access  ; and  when  the  matter  is  discharged,  be  it 
by  nature  or  by  art,  the  urine  passes  through  the 
aperture,  and  generally  continues  to  do  so,  whilst 
the  stricture  remains.  (Sir  A.  Cooper,  Surgical 
Essays,  part  ii.  p.  212.) 

In  some  cases,  a fistula  in  perinaeo  occurs  as  a 
consequence  of  severe  gonorrhea.  The  urine 
comes  away  in  a very  small  stream,  because  the 
urethra  is  inflamed,  swollen,  and  contracted.  At 
last,  a pain  is  felt  in  the  perinaeum,  a tumour  is  felt 
there  ; and  this  state  is  frequently  attended  with 
complete  retention  of  urine,  or  with  great  difficulty 
of  making  water.  At  length  the  tumour  bursts,  or 
is  opened  with  a lancet ; pus  is  discharged ; then 
the  difficulty  of  making  water  subsides,  and,  a day 
or  two  afterwards,  the  patient  finds  that,  whenever 
he  voids  his  urine,  a portion  of  it  comes  through 
the  opening  in  the  perinaeum,  (Sir  B.  Brodie,  in 
London  Med . Gaz.  vol.  for  1835 — 36.  p.  486.) 

The  ulceration,  which  is  always  on  the  side  of 
the  urethra  next  the  external  surface,  commonly 
begins  near,  or  close  to  the  stricture,  although  the 
stricture  may  be  at  a considerable  distance  from 
the  bladder.  The  stricture  is  sometimes  included 
in  the  ulceration,  by  which  means  it  is  removed  • 
but,  unluckily,  this  does  not  constantly  happen. 


The  urethra  having  ulcerated,  the  urine  readily 
gets  into  the  loose  cellular  texture  of  the  scrotum 
and  penis,  and  it  may  diffuse  itself  all  over  those 
parts  j and  as  it  is  very  irritating  to  them,  they 
inflame  and  swell.  The  presence  of  the  urine  pre- 
vents the  adhesive  inflammation  from  taking  place  ; 
it  becomes  the  cause  of  suppuration  wherever  it  is 
diffused,  and  the  irritation  is  often  so  great,  that 
it  produces  mortification,  first  in  all  the  cellular 
tissue,  and  afterwards  in  several  parts  of  the  skin  ; 
all  of  which,  if  the  patient  live,  slough  away, 
making  a free  communication,  between  the  urethra 
and  external  surface,  and  producing  what  are 
termed  fistulce  in  perinoeo,  though  it  is  plain  enough 
to  every  surgeon,  who  knows  the  correct  meaning 
of  the  word  fistula,  that  a recent  opening,  produced 
in  the  perinaeum  by  ulceration  or  sloughing,  ought 
not  to  be  called  a fistula,  immediately  it  is  formed, 
and,  at  least,  not  until  it  has  acquired  some  of  the 
characters,  specified  in  my  explanation  of  the  term 
fistula. 

A fistula  in  perinaeo,  then,  is  the  result  of  an 
abscess  in  the  perinaeum,  communicating  with  the 
urethra  at  one  extremity,  and  opening  externally 
at  the  other.  “ The  whole  or  part  of  the  urine 
flows  through  the  fistula,  whenever  the  patient 
makes  water ; the  constant  irritation  of  the  urine 
causes  the  sides  of  the  fistula  to  become  hard  and 
callous  • and,  at  last,  a sort  of  button-like  pro- 
jection, with  the  orifice  of  the  fistula  in  the  centre, 
is  discovered  in  the  perinaeum.  The  fistula  differs 
in  length,  and  size ; and  the  opening  into  the  ure- 
thra differs  in  size  also.  There  is  sometimes  a 
single  fistula,  sometimes  there  are  several ; and, 
accordingly  as  the  fistula  is  larger,  or  smaller, 
accordingly  as  there  are  more  or  less  sinuses,  com- 
municating with  the  urethra,  so  does  a larger,  or 
smaller  quantity  of  urine  escape  through  this  un- 
natural passage,  whenever  the  patient  makes  water. 
Sometimes  the  urine,  thus  voided  amounts  to  only 
a few  drops ; sometimes  it  comes  away  in  a small 
stream  ; and  sometimes  it  comes  away  in  so  large 
a quantity,  that  that  which  is  voided  by  the  peri- 
naeum. is  greater  than  what  is  voided  in  the  natural 
way.”  (Sir  B.  Brodie,  in  Lond.  Med.  Gaz.  vol.  for 
1835 — 36,  p.  486.)  I have  seen  a few  examples, 
in  which  all  the  urine  was  discharged  through  the 
fistula.  One  of  those  cases,  was  that  of  a medical 
gentleman,  whom  I lately  attended  with  Sir  Ben- 
jamin Brodie.  In  the  King’s  Bench,  there  was  a 
man  about  four  years  ago,  who  had  been  passing 
the  whole  of  his  urine  through  a fistula  in  the  peri- 
naeum for  fourteen  years  ; and  the  anterior  portion 
of  the  urethra  seemed  to  be  obliterated. 

Although  a fistula  in  perinaeo  is  productive  of 
much  distress,  inasmuch  as  the  flow  of  urine  in  this 
direction  wets  the  patient’s  dress,  irritates  the  inte- 
guments, and  sometimes  the  urine  causes  a good 
deal  of  pain,  as  it  is  running  out,  the  fistula,  as 
Sir  Benjamin  Brodie  has  well  observed,  is  not  an 
evil  unmixed  with  good.  If  a man  has  a stricture, 
it  saves  him  from  the  ill  consequences  of  a reten- 
tion of  urine.  A spasm  affects  the  stricture,  and 
he  cannot  make  water  through  the  natural  passage  ; 
but  the  fistula  being  formed,  the  urine  escapes 
from  it,  and  thus  the  return  of  retention  of  urine, 
and  the  ill  consequences  of  over-distention  of  the 
bladder  are  prevented. 

When  the  disease  is  the  consequence  of  gonor- 
rhaea.,  there  is  generally  only  a single  abscess  • 
but,  when  it  is  connected  with  a stricture,  there 
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may  be  many  abscesses  formed  in  succession. 
Thus,  a patient,  with  a stricture  of  long  standing, 
may  have  fistulae  produced  in  various  directions, 
ancl  terminating  in  the  perinaeum,  the  middle  of 
the  scrotum,  or  even  in  the  groin,  the  nates,  or  the 
rectum.  When  the  matter  and  urine  have  been 
freely  discharged  through  one  opening,  a fresh  ab- 
scess is  not  often  formed ; but,  in  the  opposite 
case,  several  abscesses  are  liable  to  follow.  ( lb .) 

In  many  cases,  the  matter  is  putrid  and  offen- 
sive, in  consequence  of  the  pernicious  effects  of  the 
urine,  and  the  admixture  of  it  and  dead  cellular 
tissue  with  the  pus  which  is  produced.  Sir  Benja- 
min Brodie  is  of  opinion  that  the  matter  may  even 
act  as  a poison  on  the  system  ; and,  on  this  prin- 
ciple, he  partly  explains  the  repeated  shiverings 
during  the  formation  of  the  abscess  ; the  dry 
brown  tongue  ; hot  skin ; frequent  pulse  ; and 
other  typhoid  symptoms. 

According  to  Mr.  Hunter,  when  ulceration  takes 
place  further  back  than  the  portion  of  the  urethra 
between  the  glans  penis  and  membranous  part  of  the 
canal,  the  abscess  is  generally  more  circumscribed. 

A fistula  in  perinaso,  and  a general  effusion  of 
urine,  producing  gangrene,  are  both  connected 
with  ulceration  of  the  urethra  ; but,  as  Sir  Benja- 
min Brodie  remarks,  the  ulceration  occurs  under 
different  circumstances.  “ If  the  patient  be  mak- 
ing water  in  a small  stream,  and  a little  ulcer 
forms  behind  the  stricture,  the  greater  part  of  the 
urine  flows  out  by  the  natural  passage,  and  it  is 
not  probable,  that  more  than  a few  drops  will 
dribble  into  the  cellular  membrane,  through  the 
ulcerated  orifice.  But,  if  the  patient  has  complete 
retention  of  urine  ; if  the  stricture  be  so  contracted, 
that  not  a drop  of  water  can  pass  through  it ; and, 
if  then  the  urethra  ulcerates  behind  the  stricture  ; 
the  next  time  the  patient  tries  to  make  water,  he 
strains  with  the  bladder  and  abdominal  muscles  ; 
the  urine  cannot  pass  by  the  natural  passage,  and 
it  is  driven  by  the  muscles,  as  by  a syringe,  into 
the  cellular  membrane  of  the  perinaeum  first,  and 
into  that  of  the  scrotum,  penis,  and  nates  after- 
wards, and  a great  deal  of  urine  is  extravasated. 
In  the  one  case,  it  dribbles  into  the  cellular  mem- 
brane ; in  the  other,  it  is  driven  into  it ; and  hence 
sloughing  under  certain  circumstances,  and  an  ab- 
scess under  others.”  ( Sir  B.  Brodie,  in  London 
Med.  Gaz.  vol . for  1835—36.  p.  487.) 

The  urine  sometimes  insinuates  itself  into  the 
corpus  spongiosum  urethrae,  and  is  immediately 
diffused  through  the  whole,  even  to  the  glans  penis, 
so  as  to  produce  a mortification  of  all  those  parts. 
A fatal  instance  of  this  kind  is  reported  by  Sir  C. 
Bell.  ( Surgical  Obs.  vol.  i.  p.  98.) 

Although  the  ulceration  of  the  urethra  be  in 
the  perinaeum,  the  urine  generally  passes  easily 
forwards  into  the  scrotum,  which  contains  the 
loosest  cellular  tissue  in  the  body  ; and  there  is 
always  a hardness,  extending  along  the  perinaeum 
to  the  swelled  scrotum,  in  the  track  of  the  pus. 
( Hunter.) 

The  direction,  which  the  extravasated  urine 
takes,  is  determined  by  the  connexion  of  the  su- 
perficial with  the  deep  perineal  fascia  below  the 
transverse  muscle.  This  connexion  prevents  the 
urine  from  extending  towards  the  thigh,  or  the 
buttock;  and,  if  it  become  very  widely  extrava- 
sated, it  does  not  pass  downwards,  or  backwards, 
but  forwards  into  the  scrotum  and  penis,  and  then 
into  the  groins,  and  cellular  tissue  of  the  parietes 


of  the  abdomen,  and  this  nearly  up  to  the  ribs.  I 
was  lately  called  to  a man,  a patient  of  the  Blooms- 
bury Dispensary,  in  which  this  course  of  the  effused 
urine  was  exemplified. 

Sir  Astley  Cooper  is  of  opinion,  that,  as  soon 
as  the  abscesses,  wdiich  are  the  forerunners  of 
the  fistula,  can  be  plainly  felt  to  contain  a fluid, 
it  is  best  to  open  them.  The  extensive  destruction 
of  parts  by  ulceration  will  thus  be  prevented  ; the 
place  not  unfrequently  then  heals  up  expeditious- 
ly without  any  fistulous  orifice  being  left,  and  a 
tendency  to  those  dangerous  extravasations  of 
urine  is  also  prevented,  which,  if  the  abscesses  are 
not  opened  early,  often  prove  destructive  to  life. 
( Surgical  Essays,  partii.  p.  212.) 

Ulceration  can  only  be  prevented  by  destroy- 
ing the  stricture ; but  when  the  urine  is  diffused 
in  the  cellular  tissue,  the  removal  of  the  stricture 
will  generally  be  too  late  to  prevent  all  the  mis- 
chief, although  it  will  be  necessary  for  the  com- 
plete cure.  Therefore,  an  attempt  should  be  made 
to  pass  a bougie,  or  rather  a catheter,  for  perhaps 
the  stricture  may  have  been  destroyed  by  the  ul- 
ceration, so  as  to  allow  the  instrument  to  be  intro- 
duced. When  this  is  the  case,  bougies  or  catheters 
must  be  almost  constantly  used,  in  order  to  pro- 
cure as  free  a passage  as  possible.  In  these  cases 
Sir  A.  Cooper  expresses  a preference  to  metallic 
bougies,  the  size  of  which  is  to  be  gradually  in- 
creased, until  their  diameter  exceeds  the  natural 
diameter  of  the  passage.  In  some  instances,  how- 
ever, he  considers  it  advisable  to  introduce  a 
pewter  catheter,  of  large  size,  and  to  allow  it  to  re- 
main in  the  bladder,  so  as  at  once  to  act  upon  the 
stricture,  and  hinder  the  urine  from  passing  through 
the  preternatural  opening.  In  this  manner,  a per- 
manent cure  may  often  be  effected.  Although 
this  experienced  surgeon  agrees  with  most  sur- 
geons of  the  present  day,  respecting  the  general 
inexpediency  of  employing  caustic  for  the  re- 
moval of  a stricture,  under  the  preceding  cir- 
cumstances, yet  he  admits,  that  instances  do  pre- 
sent themselves,  in  which,  from  long  neglect  the 
urethra,  and  the  parts  surrounding  the  stricture, 
are  so  altered  in  structure,  that  no  instrument  can 
be  passed  through  the  obstruction,  without  danger, 
and  where  the  slower  action  of  caustic  is  safer, 
than  the  use  of  a metallic  bougie.  (Surgical 
Essays,  part  ii.  p.213.)  The  experience  of  mo- 
dern surgeons  tends  to  prove,  however,  that  par- 
ticular cases  form  exceptions  to  the  plan  of  em- 
ploying bougies,  or  catheters,  though  a fistulous 
opening  may  have  occurred ; as  when  the  aper- 
tures in  the  urethra  are  the  consequences  of  ul- 
ceration and  abscess,  unaccompanied  by  stricture, 
and  take  place  in  a bad  constitution,  perhaps  only 
preceded  by  a slight  discharge  from  the  urethra. 
Here  bougies  would  increase  the  tendency  to 
ulceration,  and  aggravate  the  local  and  constitu- 
tional irritation.  (Sir  A.  Cooper,  p.  216.)  I believe, 
that  this  is  the  right  view  of  the  latter  point,  be- 
cause, when  an  abscess  and  fistulous  opening 
form  from  gonorrhoea,  they  arise  not  so  much  from 
diminution  of  the  canal  of  the  urethra,  but  from 
the  tendency  in  certain  constitutions,  to  have  ab- 
scesses of  this  description  produced  by  even  slight 
decrees  of  irritation  in  the  urethra.  Hence,  if  a 
catheter  be  useful  in  such  a case,  it  is  not  by  dilat- 
ing the  urethra,  but  conducting  the  urine  through 
it,  without  allowing  it  to  enter  the  abscess.  A 
bougie  would  serve  no  useful  purpose. 


FISTULA  IN 

In  fistulae  in  perinaeo  from  stricture,  the  cure 
mainly  depends  upon  the  diagnosis  of  the  primary 
disease,  — the  obstruction  in  the  urethra.  In  nine- 
teen cases  out  of  twenty,  by  the  time  that  the 
stricture  is  fully  dilated,  the  fistula  has  healed. 
It  is  more  easy,  (as  Sir  Benjamin  Brodie  ob- 
serves) for  the  urine  to  pass  along  the  natural  pas- 
sage, if  it  be  of  its  proper  diameter,  than  it  is  for  it 
to  pass  through  the  oblique  passage  of  the  fistula. 
The  fistula  has  generally  a kind  of  valvular 
opening  into  the  urethra,  which  the  urine  does 
not  readily  enter;  and  when  the  stricture,  in 
front  of  the  fistula  has  been  dilated,  and  the  urine 
has  a free  passage  in  that  direction,  it  ceases  to 
flow  in  the  other. 

When  inflammation  from  extravasation  of  urine 
is  attended  with  suppuration  and  mortification, 
the  parts  must  be  freely  divided,  in  order  to  dis- 
charge both  the  urine  and  pus.  When  there  is 
sloughing,  the  incisions  should  be  made  in  the 
mortified  parts. 

Frequently  the  new  passages  for  the  urine  do 
not  heal,  on  account  of  the  stricture  not  being 
removed : and  even  when  this  has  been  cured, 
they  often  will  not  heal,  but  become  truly  fis- 
tulous, and  produce  fresh  inflammation  and  sup- 
purations, which  often  burst  by  distinct  openings. 
Such  new  abscesses  and  openings  often  form,  in 
consequence  of  the  former  ones  having  become 
too  small,  before  the  obstruction  in  the  urethra 
is  removed. 

Such  diseases  sometimes  bring  on  intermittent 
disorders,  which  do  not  yield  to  bark  ; but  cease 
as  soon  as  the  fistulae  and  disease  of  the  urethra 
have  been  cured. 

Cases  occur  where,  from  the  communication  of 
the  fistula  with  the  urethra  being  unusually  large, 
or  from  there  being  several  fistulae,  or  from  some 
other  cause,  the  cure  of  the  fistula,  or  fistulae, 
does  not  immediately  follow  the  removal  of  the 
stricture.  Under  these  circumstances  Sir  Ben- 
jamin Brodie  recommends  an  examination  of  the 
perinaeum  to  be  made,  in  order  to  ascertain  whe- 
ther there  is  any  cavity  in  it,  in  which  the  urine 
or  pus  lodges.  If  the  orifice  of  the  fistula  is  such, 
that  matter,  formed  at  the  bottom  of  it  does  not 
readily  escape,  either  the  orifice  should  be  dilated, 
or  a fresh  opening  made  elsewhere,  according  'to 
the  rules  commonly  recognised  for  the  treatment 
of  abscesses  in  general.  But,  if  there  is  no  im- 
pediment of  this  kind  to  the  cure,  and  the  stricture 
has  been  duly  dilated.  Sir  Benjamin  Brodie  ap- 
proves of  the  introduction  of  an  elastic  gum 
catheter  into  the  bladder,  and  of  its  being  con- 
tinued there  for  the  evacuation  of  the  urine,  under 
which  treatment  a cure  of  the  fistula  will  often 
take  place. 

In  some  instances,  the  latter  plan  should  not 
be  continued  beyond  a certain  stage  of  the  case  r. 
at  first,  the  catheter  kept  in  the  urethra,  frequently 
promotes  the  healing  of  the  fistulae  ; but,  in  the 
end,  it  may  have  the  contrary  effect,  by  aeting 
at  the  bottom  of  the  wound,  as  an  extraneous 
body.  This  state  of  the  case  is  particularly  ad- 
verted to  by  Sir  Benjamin  Brodie  : — “In  many 
cases  (says  he)  the  permanent  retention  of  a 
gum  catheter  in  the  bladder  does  not  answer  the 
intended  purpose,  with  respect  to  the  cure  of  the 
fistula.  It  would  do  so,  if  it  altogether  prevented 
the  urine  from  flowing  through  it ; butHhe  fact 
is,  that  it  does  not  in  reality  produce  this  effect; 
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after  three  or  four  days,  a little  urine  always  finds 
its  way  by  the  side  of  the  gum  catheter,  and  gets 
into  the  fistula,  although  the  greater  part  is  drawn 
off  through  the  catheter.  Another  circumstance 
also  takes  place.  The  gum  catheter  acts  like  a 
seton,  inducing  inflammation  and  suppuration  of 
the  mucous  membrane  of  the  bladder ; and  some 
of  the  pus  which  is  secreted,  passes  through  the 
fistula,  and  keeps  it  open,  as  much  as  it  would  be 
kept  open  by  the  urine  itself.”  (Sir  B.  Brodie, 
Op.  et  vol..  cit.  p.  488.) 

If  there  be  reason  to  suspect  this  to  be  the  case, 
the  best  plan  is  to  draw  off  the  urine  three  times 
a day,  and  withdraw  the  catheter  directly  after 
each  evacuation.  The  aim  should  be  to  let  all 
the  urine  which  is  secreted  be  thus  removed  by 
the  catheter,  and  no  opportunity  afforded  for  it 
to  enter  the  fistula.  But,  as  Sir  Benjamin  Brodie 
has  explained,  and  as  was  exemplified  in  the  case 
of  a gentleman,  whom  I lately  attended,  the 
urine  sometimes  cannot  be  comfortably  retained 
the  time  required;,  and  if  the  catheter  be  more 
frequently  introduced  it  becomes  a source  of  irri- 
tation, keeps  up  suppuration,  and  does  as  much 
harm,  as  if  it  were  continually  retained.  In  the 
case  referred  to,  the  permanent  retention  of  cathe- 
ters in  the  urethra,  and  the  frequent  introduction 
of  them  were  plans  both  tried  unsuccessfully. 
One  or  two  large  deep  cavities,  filled  with  matter, 
and  communicating  with  the  fistulae,  were  laid 
open,  and  followed  by  considerable  improvement. 
But  the  use  of  catheters,  in  any  way,  always  led 
to  fresh  abscesses,  and  could  never  be  followed  up 
long  and  regularly  enough,  without  bringing  on 
great  local  and  constitutional  disturbance.  The 
constitution  was  indeed  a truly  irritable  one.  Ab- 
scesses at  length  formed  successively  in  the  testes, 
chord,  and  in  the  cellular  tissue  behind  Poupart’s 
ligament.  An  attack  of  diarrhoea  came  on,  the 
appetite  failed,  and  the  gentleman  died. 

The  opening  of  a fistula  in  the  perinaeum  may 
sometimes  be  healed  by  touching  it  with  the  nitrate 
of  silver,  but  the  deeper  part  of  it  often  continues 
unhealed,  and  abscesses  form  again.  Hence,  Sir 
Benjamin  Brodie  tried  the  plan  of  stimulating  the 
bottom  of  the  fistula,  while  he  took  measures  to 
prevent  the  orifice  from  healing  prematurely.  A 
small  quantity  of  nitrate  of  silver  was  melted  in  a 
platina  spoon,  and  the  end  of  a probe,  having  been 
coated  with  it,  was  passed  quite  to  the  termination 
of  the  fistula,  the  orifice  of  which  was  then  slightly 
touched  with  caustic  potash.  The  method  some- 
times answered,  and  sometimes  failed. 

If  all  these  plans  prove  ineffectual,  Sir  Ben- 
jamin Brodie  is  in  favour  of  trying  what  the  daily 
introduction  of  a good-sized  metallic  instrument 
will  accomplish. 

When  a perinaeal  fistula  exists,  communicating 
with  the  urethra,  but  having  no  external  opening, 
a free  incision  is  to  be  made  into  the  abscess,  and 
the  rest  of  the  treatment  conducted  on  the  prin- 
ciples applicable  to  common  fistulae  in  perinaeo. 
Sometimes  a small  indurated  lump,  not  bigger 
than  a horse  bean,  may  be  felt  in  the  perinaeum. 
It  may  keep  up  for  a long  period  a kind  of  gleet, 
in  consequence  of  urine  entering  its  cavity,  and 
the  matter  oozing  into  the  urethra.  The  cure 
consists  in  puncturing  it,  dilating  the  urethra  with 
catheters,  and,  if  necessary,  touching  the  deeper 
part  of  the  wound  with  caustic  potash.  ( Sir  B. 
[ Brodie,  Op.  cit.) 
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Some  practitioners  occasionally  resort  to  the 
actual  cautery  for  healing  fistulae  in  perinam, 
which  resist  milder  plans. 

The  following  method  of  laying  open  such  fistulae 
was  more  commonly  followed  a few  years  ago, 
than  at  the  present  day. 

As  little  as  possible  of  the  sound  part  of  the 
urethra  must  be  opened.  Hence,  the  surgeon  is 
guided  to  the  inner  orifice  of  the  fistulae  by  means 
of  a staff,  introduced  (if  possible)  into  the  bladder, 
and  a probe  passed  into  one  of  the  fistulous  pas- 
sages. The  probe  should  be  first  bent,  that  it 
may  more  readily  follow  the  turns  of  the  fistula. 
When  it  can  be  made  to  meet  the  staff,  so  much 
the  better;  for  then  the  operator  can  just  cut  only 
what  is  necessary.  When  the  fistula  is  so  straight, 
as  to  admit  of  a director  being  introduced,  this 
instrument  is  the  best.  When  neither  the  probe, 
nor  the  director,  can  be  made  to  pass  into  the 
staff,  the  sinuses  are  to  be  opened  as  far  as  the 
first  instrument  goes,  and  then  the  continuation  of 
the  passage  sought  and  laid  open.  The  difficulties 
of  this  dissection,  however,  in  the  thickened,  dis- 
eased state  of  the  parts  in  the  scrotum  and  peri- 
naeum,  are  such  as  can  only  be  duly  appreciated 
by  a man  who  has  either  made  the  attempt  himself, 
or  seen  it  made  by  others.  I have  seen  one  of 
the  first  anatomists  in  London  fail  in  two  instances 
to  trace  the  continuation  of  the  urethra,  and  baffled 
in  the  endeavour  to  pass  an  instrument.  The 
difficulty  and  confusion,  arising  from  the  hardened, 
enlarged  state  of  the  parts,  which  are  cut,  have 
been  well  depicted  by  Sir  C.  Bell.  ( Surgical  Obs. 
vol.  i.  p.  129.) 

When  fistula3  in  perinaeo  have  been  laid  open, 
the  wounds  are  to  be  at  first  dressed  down  to  the 
bottom,  which  will  prevent  a premature  reunion 
of  the  parts  near  the  surface,  and  make  the  granu- 
lations shoot  from  the  bottom,  so  as  to  consolidate 
the  whole  by  one  bond  of  union.  ( Hunter  on  the 
Venereal  Disease,  ed.  2. ; See  also  Urinary  Abscesses 
and  Fistulce.)  Sir  A.  Cooper’s  practice,  in  cases 
where  a considerable  portion  of  the  urethra  has 
been  destroyed,  will  be  hereafter  noticed.  (See 
Urethra.) 

FISTULA,  SALIVARY.  See  Parotid 
Duct. 

FLUCTUATION.  The  pei’ceptible  motion 
communicated  to  any  collection  of  purulent  mat- 
ter, or  other  kind  of  fluid,  by  applying  the  fingers 
to  the  surface  of  the  tumour,  and  pressing  with 
them  alternately,  in  such  a manner,  that  the  fingers 
of  one  hand  are  to  be  employed  in  pressing,  or 
rather  in  briskly  tapping  upon  the  part,  while 
those  of  the  other  hand  remain  lightly  placed  on 
another  side  of  the  swelling.  When  the  ends  of 
one  set  of  fingers  are  thus  delicately  applied,  and 
the  surgeon  taps,  or  makes  repeated  pressure  with 
the  fingers  of  the  other  hand,  the  impulse  given  to 
the  fluid  is  immediately  perceptible  to  him,  and 
the  sensation,  thus  received,  is  one  of  the  principal 
symptoms,  by  which  practitioners  are  enabled  to 
discover  the  presence  of  fluid  in  a great  variety 
of  cases.  Great  skill  in  ascertaining  by  the  touch 
the  presence  of  fluid  in  parts,  or  being  endued  with 
the  tactus  eruditus,  as  it  is  termed,  distinguishes  the 
man  of  experience  as  remarkably,  perhaps,  as  any 
quality  that  can  be  specified. 

When  the  collection  of  fluid  is  very  deeply 
situated,  the  fluctuation  is  frequently  obscure,  and 
sometimes  not  at  all  distinguishable.  In  this  cir- 
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cumstance,  the  presence  of  the  fluid  is  to  be  as- 
certained by  the  consideration  of  other  symptoms. 
For  example,  in  cases  of  hydrops  pectoris  and 
empyema,  surgeons  do  not  expect  to  feel  the 
undulation  of  the  fluid  in  the  thorax  with  their 
fingers  ; they  consider  the  patient’s  difficulty  of 
breathing,  the  uneasiness  attending  his  lying  upon 
one  particular  side,  the  oedema  of  the  parietes  of 
the  chest,  the  dropsical  affection  of  other  parts, 
the  more  raised  and  arched  position  of  the  ribs 
on  the  affected  side,  the  preceding  rigors,  fever, 
and  several  other  circumstances,  capable  of  being 
learned  with  the  aid  of  the  stethoscope,  from 
which  a judgment  is  formed,  both  with  regard  to 
the  presence  and  the  peculiar  nature  of  the  fluid. 

FOMENTATION.  The  application  of  flannel 
or  cloths  wet  with  warm  water,  or  some  medicinal 
decoction.  Fomentations  are  chiefly  of  use  in 
relieving  pain  and  inflammation,  and  in  promoting 
suppuration,  when  this  is  desirable.  Some  parti- 
cular decoctions,  however,  are  used  for  foment- 
ations, with  the  view  of  affecting,  by  means  of  their 
medicinal  qualities,  scrofulous  and  other  sores  of 
a specific  nature.  I shall  merely  subjoin  a few  of 
the  most  useful  fomentations  in  common  use. 

^ FOMENTUM  AMMONIA  MURIATIS. 
R.  Fomenti  communis  Fbij . Ammon.  Mur.  J j. 
Spirit,  camph.  | ij.  Just  before  using  the  hot  de- 
coction, add  to  it  the  ammonia  muriata,  and  spirit. 

FOMENTUM  CHAMJEMELI.  R.  Lini 
contusi  * j . Chamaemeli  * ij . Aq.  distillat.  lb  vj . 
Paulisper  coque,  et  cola.  A fomentation  in  very 
common  use. 

FOMENTUM  CONII.  R.  Fol.  conii  recent. 
Ibj.  vel.  fol.  Conii  exsiccat.  *iij.  Aq.  comm. 
Ibnj.  Coque  usque  reman.  Ibj.  et  cola.  Some- 
times applied  to  scrofulous,  cancerous,  and  phage- 
denic ulcers. 

FOMENIUM  G ALLAN  R.  Gallae  contu- 
se, 3 ss.  Aq.  ferventis  fb  ij . Macera  per  horam 
et  cola.  Used  in  prolapsus  ani,  and  sometimes 
employed,  as  a cold  application,  in  hemorrhoids. 

MOMENTUM  PAPAVERIS  ALBI.  R. 
Papav.  Alb.  exsiccati,  *iv.  Aq.  pur.  Ibvj. 
Bruise  the  poppies,  put  them  in  the  water,  and 
boil  the  liquor,  till  only  two  quarts  remain,  which 
are  to  be  strained.  Employed  for  the  relief  of 
pain,  whether  from  inflammation,  neuralgic  af- 
fections, ulcers,  &c. 

FOPvCEPS,  an  instrument  much  employed  in 
surgery  for  a variety  of  purposes,  and  having 
accordingly  various  constructions.  The  general 
design,  however,  of  surgical  forceps  is  to  take 
hold  of  substances  which  cannot  be  conveniently 
grasped  with  the  fingers ; and,  of  course,  the 
instrument  is  always  formed  on  the  principle  of 
a pair  of  pincers,  having  two  blades,  either  with, 
or  without  handles,  according  to  circumstances. 
The  smallest  forceps  is  that  which  is  employed  in 
the  operation  of  extracting  the  cataract,  and  which 
is  useful  for  removing  any  particles  of  opaque 
matter  from  the  pupil,  after  the  chief  part  of  the 
crystalline  lens  has  been  taken  away. 

Another  forceps,  of  larger  size,  is  that  used  for 
taking  up  the  mouths  of  the  arteries,  when  these 
vessels  require  a ligature,  in  cases  of  hemorrhage. 
This  instrument  is  also  frequently  employed  for 
taking  dressings  off*  sores,  removing  pieces  of  dead 
bone,  foreign  bodies  from  wounds,  and  particularly, 
for  raising  the  fibres,  which  are  about  to  be  cut, 
in  all  operations,  where  careful  dissection  is  re- 
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quired.  This  forceps  resembles  that  which  is 
contained  in  every  case  of  dissecting  instruments, 
and  is  often  called  the  artery  or  dissecting  forceps, 
from  its  more  important  uses. 

Neither  of  the  foregoing  forceps  is  made  with 
handles ; each  opens  by  its  own  elasticity ; and 
the  ends  of  the  blades  only  come  into  contact 
when  pressed  together  by  the  surgeon. 

The  following  kinds  of  forceps  are  constructed 
with  handles,  by  means  of  which  they  are  both 
opened  and  shut : — 

1.  The  common  forceps,  contained  in  every 
pocket- case  of  surgical  instruments,  and  used  for 
removing  dressings  from  sores,  extracting  dead 
pieces  of  bone,  foreign  bodies,  &c. 

2.  Larger  forceps,  employed  for  extracting 
polypi. 

3.  Forceps  of  different  sizes  and  constructions, 
used  in  the  operation  of  lithotomy,  for  taking  the 
stone  out  of  the  bladder,  or  for  breaking  the  cal- 
culus, when  it  is  too  large  to  be  extracted  in  an 
entire  state. 

4.  Cutting  forceps,  as  the  common  bone-nip- 
pers, with  transverse  edges,  and  the  sharp  forceps, 
made  with  the  edges  in  the  same  line  with  the 
handles,  used  by  Mr.  Liston,  and  others,  for  the 
division  of  bones. 

FRACTURE.  A solution  of  continuity  of 
one  or  more  bones,  produced  in  general  by  ex- 
ternal force;  but  occasionally,  by  the  powerful 
action  of  muscles,  as  is  often  exemplified  in  the 
broken  patella. 

Fractures  constitute  so  interesting  a branch  of 
surgery,  and  the  accidents  themselves  are  so  fre- 
quent and  important,  that  the  more  scientific  and 
successful  views  now  entertained  of  the  whole  sub- 
ject, than  those  prevalent  forty  or  fifty  years  ago, 
must  be  highly  gratifying  to  every  admirer  of  the 
incessant  progress  of  surgery  towards  perfection. 
Nor  is  this  branch  of  surgery  simply  mechanical, 
or  restricted  to  the  consideration  of  bandages, 
splints,  and  other  apparatus ; but  comprises  ques- 
tions and  investigations  not  surpassed,  in  respect 
to  their  scientific  character,  by  any  others  in  the 
whole  range  of  surgery. 

Mr.  Pott,  it  is  true,  made  many  excellent  ob- 
servations on  the  treatment  of  fractures  in  general, 
and  his  remarks  on  compound  fractures  in  parti- 
cular are  in  some  respects  the  best  which  are  ex- 
tant; but  what  surgeon  will  now  presume  to  defend 
the  weak  arguments  upon  which  he  has  founded 
the  doctrine  of  paying  unqualified  attention  to  the 
relaxation  of  the  muscles,  as  if  this  were  an  object 
which  should  constantly  supersede  every  other 
consideration,  and  invariably  regulate  the  posture 
of  the  limb?  I have  no  hesitation  in  declaring 
my  own  belief,  that  the  doctrine  and  practice  re- 
commended by  Pott,  in  regard  to  fractured  thighs, 
have  done  considerable  harm,  and  the  more  so,  as 
coming  from  a man,  who  was  deservedly  looked 
upon  as  one  of  the  best  and  most  experienced 
judges  of  surgical  practice.  Many  a surgeon  in 
this  country  implicitly  believed  every  thing  which 
was  asserted  by  so  able  a master ; and  the  very 
observations,  which  some  years  ago  were  here 
considered  to  be  the  glory  of  their  author,  and 
the  pride  of  English  surgery,  are  now  exposed  by 
the  surgeons  of  neighbouring  countries,  as  spe- 
cimens of  wrong  precepts  and  bad  practice.  M. 
Roux,  in  fact,  had  but  too  much  room  for  anim- 
adversion upon  this  subject.  (See  Voyage  fait  a 


Londres  en  1814,  ou  Parallele  de  la  Chirurgie 
Angloise  avec  la  Chirurgie  Francoise,  p.  173,  &c.) 
Still  Pott’s  observations  on  the  use  of  the  18-tailed 
bandage,  the  necessity  of  quietude,  the  principles 
on  which  splints  ought  to  be  constructed,  and  his 
inestimable  remarks  on  compound  fractures,  are 
excellent,  and  will  long  survive  some  of  his  other 
tenets. 

So  long  as  the  process,  by  which  broken  bones 
unite,  was  less  correctly  understood,  and  while  the 
symptoms,  characteristic  of  each  particular  frac- 
ture had  been  less  minutely  traced  than  at  the 
present  time,  this  department  of  practice  must 
have  been  conducted  under  great  disadvantages. 
The  several  complications  of  fracture  are  also  now 
more  accurately  comprehended,  and  more  judi- 
ciously considered.  Bandages  are  applied,  not 
for  useless  display,  but  to  promote  and  fulfil  some 
more  desirable  purpose ; some  indication,  which 
the  circumstances  of  the  accident  truly  require  to 
be  accomplished.  The  same  may  be  said  of  all 
the  mechanical  contrivances  employed  in  the 
treatment,  of  fractures.  For  such  improvements, 
and  others,  which  will  be  noticed  in  the  course  of 
this  article,  the  public  are  indebted  to  numerous 
labourers,  amongst  whom  I may  cite  as  eminently 
distinguished,  Desault,  Pott,  Boyer,  Dupuytren, 
and  Sir  Astley  Cooper.  The  observations  of  Sir 
Astley  Cooper,  on  fractures  of  the  joints,  are 
indeed  highly  creditable  to  this  part  of  English 
surgery. 

To  the  experiments  and  investigations  of  Du- 
hamel,  Breschet,  Sanson,  Cruveilhier,  and  Du- 
puytren, we  are  principally  indebted  for  all  the 
most  valuable  information  yet  extant  relative  to 
the  formation  of  callus ; a subject,  however,  which 
has  not  been  neglected  by  British  surgeons,  as 
will  be  hereafter  noticed.  The  perfection  to  which 
the  mechanical  aids  have  been  brought,  is  owing 
likewise  to  the  ingenuity  of  many  individuals, 
especially  Desault,  Boyer,  Assellini,  Sir  Astley 
Cooper,  Dupuytren,  Amesbury,  Earle,  M'Intyre, 
and  Greenhow.  The  inventions  of  the  two  latter 
gentlemen,  with  reference  to  the  treatment  of 
broken  legs,  deserve  every  commendation. 

Let  it  not  be  any  longer  supposed,  that  the 
treatment  of  fractures  is  only  a mechanical  bu- 
siness. In  fact,  whoever  pretends  to  be  capable 
of  conducting  it  efficiently,  without  a due  ac- 
quaintance with  anatomy  and  pathology,  and 
the  principles  on  which  inflammation,  abscesses, 
gangrene,  wounds,  ulcers,  and  erysipelas,  hae- 
morrhage, and  various  febrile  disturbances  of  the 
constitution  should  be  treated,  must  absolutely  be 
a simpleton,  or  an  impostor ; for  all  these  com- 
plications frequently  accompany  or  follow  frac- 
tures. Under  such  circumstances,  what  man  of 
common  sense  would  trust  his  limb  and  life  to  a 
mere  bone-setter?  But,  the  sequel  of  this  article 
will  enable  the  reader  to  judge  of  the  truth  of 
of  these  observations 

1.  Differences  of  Fractures. 

The  differences  of  fractures  depend  upon  what 
bone  is  broken ; what  portion  of  it  is  -fractured  ; 
the  direction  of  the  fracture ; the  respective  posi- 
tion of  the  fragments ; and,  lastly,  upon  circum- 
stances accompanying  the  injury,  and  making  it 
simple,  compound,  or  variously  complicated. 

1.  In  respect  to  the  bone  affected.  Sometimes 
it  is  one  of  the  broad  bones,  as  the  scapula,  the 
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sternum,  or  the  os  ilium.  Sometimes  it  is  a 
short  bone,  like  the  os  calcis;  but,  far  more  com- 
monly, it  is  one  of  the  long  bones.  The  situ- 
ation and  functions  of  the  broad  bones  render 
their  fractures  unfrequent.  The  bones  of  the 
skull  are  the  only  exception  to  this  remark ; for, 
they  are  often  broken ; but,  here  the  assistance  of 
the  surgeon  is  required  less  for  the  solution  of 
continuity  itself,  than  for  the  affection  of  the 
brain,  and  the  extravasation  of  blood,  with  which 
the  case  is  apt  to  be  combined.  Fractures  of 
the  short  bones  are  still  more  unusual,  because 
these  bones,  being  nearly  equal  in  their  three 
dimensions,  are  capable  of  greater  resistance, 
and  are  not  much  within  the  reach  of  external 
violence.  Besides,  most  of  them  are  but  little 
exposed  to  the  operation  of  outward  force,  by 
their  situation,  or  functions.  Hence,  except 
when  limbs  are  crushed,  fractures  of  short  bones 
are  generally  caused  by  muscular  action,  which 
frequently  breaks  the  patella,  and  sometimes  the 
olecranon,  and  os  calcis.  The  long  bones,  which 
serve  as  pillars,  or  arches  of  support,  or  levers, 
are,  from  the  very  nature  of  their  functions,  par- 
ticularly liable  to  fractures. 

2.  In  respect  to  the  part  of  the  hone  broken. 
The  long  bones  may  be  fractured  at  different 
points.  Very  often  their  middle  portion  is  broken, 
and,  in  this  circumstance,  they  usually  break 
like  a stick,  which  has  been  bent  beyond  its  ex- 
tensibility by  a force  applied  at  each  end  of  it. 
Sometimes  the  fracture  occurs  more  or  less  near 
the  extremities  of  the  bone,  which  is  always  an 
unfavourable  event.  Lastly,  the  bone  is  some- 
times broken  in  several  places,  and  the  injury  may 
be  produced  by  two  different  causes,  which  ope- 
rate successively,  or  simultaneously,  upon  the 
broken  parts  of  the  bone  ; or  it  may  be  occasioned 
by  one  single  cause,  which  acts  at  the  same 
moment  upon  several  points  of  it.  These  distinc- 
tions of  fractures,  deduced  from  their  particular 
situation  (says  Boyer),  are  not  mere  scholastic  re- 
finements ; they  have  a truly  important  influence 
over  the  prognosis  and  treatment. 

3.  In  respect  to  the  direction  in  which  the 
bone  is  broken.  Thus,  fractures  are  distinguished 
into  transverse  and  oblique.  The  obliquity  renders 
the  surface  of  the  injury  larger,  and  materially 
increases  the  difficulty  of  maintaining  the  ends  of 
the  bone  in  contact,  after  the  fracture  has  been 
set.  Oblique  fractures  are  subject  to  considerable 
variety,  which  depends  upon  the  degree  of  their 
obliquity,  and  whether  they  are  partly  oblique 
and  partly  transverse.  When  a bone  is  broken 
in  different  places  at  once,  and  divided  into  several 
fragments,  or  splinters,  the  fracture  is  termed  com- 
minuted. 

Duverney  admitted  another  class  of  fractures, 
xiz.  longitudinal.  (See  Maladies  des  Os,  t.  1.  p. 
167.)  Such  cases  were  regarded  by  J.  L.  Petit 
as  only  imaginary,  because  he  conceived,  that  any 
blow,  capable  of  breaking  a bone  longitudinally, 
would  more  readily  cause  a transverse  fracture. 
For  the  same  reason,  Louis  absolutely  rejected  the 
possibility  of  longitudinal  fractures. 

The  following  case,  however,  is  related  by  Le- 
veilffi.  An  Austrian  soldier,  who  was  put  under 
his  care  in  the  year  1800,  in  consequence  of 
being  struck  by  a ball  in  the  lower  third  of  the 
leg  at  the  battle  of  Marengo,  and  who  had  walk- 
ed to  Pavia,  a distance  of  several  nylcs,  after  re- 


ceiving the  injury.  In  the  end,  amputation  became  . 
necessary,  and  Leveille  preserved  the  tibia,  upon 
which  the  impression  of  the  ball  was  distinguishable . 
From  this  point  proceeded  several  longitudinal  and 
oblique  lines,  which  extended  from  the  lower  third, 
towards  the  upper  head  of  the  tibia,  and  passed 
through  the  whole  thickness  of  the  parietes  of  the 
medullary  canal.  They  were  acknowledged  to  be 
really  longitudinal  fractures,  by  Dubois,  Chau- 
frier,  Dumeril,  Deschamps,  and  Roux.  ( Nouvelle 
Doctrine  Chir.  t.  ii.  p.  158.) 

In  several  cases  of  fractured  thigh-bones  from 
gunshot  violence,  which  were  under  the  care  of 
Dr.  Cole  and  myself  in  Holland,  the  bone  was 
split  longitudinally  to  the  extent  of  seven  or  eight 
inches.  The  fact,  however,  that  bullets  and 
other  balls  do  produce  longitudinal  fractures,  is 
now  universally  admitted ; and  were  there  any 
doubt  upon  the  subject,  a specimen  sent  to  Eng- 
land by  the  late  Dr.  Cole  would  soon  remove 
it.  Boyer,  who  formerly  denied  the  possibility  of 
longitudinal  fractures,  was  latterly  of  a different 
opinion:  — “On  trouve  neanmoins,  a la  suite  des 
plaies  d’armes  a feu,  les  os  fendus  suivant  leur 
longueur,  jusques  dans  leurs  articulations,”  — but 
he  is  correct,  when  he  adds,  that  such  instances 
afford  no  proof  of  the  possibility  of  a simple  lon- 
gitudinal fracture.  (See  Maladies  Chir.  t.  iii.  p. 
10.)  M.  J.  Cloquet  has  recorded  a case,  in 
which  the  fall  of  a building  buried  a man  in  the 
ruins,  and  occasioned  several  longitudinal  fractures. 
(See  Pathol.  Chir.  4to.  Paris.) 

4.  In  regard  to  the  respective  position  of  the 
fragments.  These  differences  are  highly  import- 
ant, because  the  treatment  essentially  consists  in 
obviating,  or  preventing,  the  displacement  of  the 
fragments.  It  is  not  to  be  supposed,  however, 
that  such  displacement  is  a constant  effect  of  all 
fractures,  for  it  seldom  takes  place  where  there  are 
two  bones,  and  only  one  of  them  is  broken.  Neither 
does  it  invariably  happen  in  every  fracture  of  the 
neck  of  a bone,  as  is  exemplified  in  certain  frac- 
tures of  the  neck  of  the  thigh-bone,  the  fragments 
of  which  sometimes  change  their  relative  situation 
only  when  the  limb  is  too  freely  moved  about. 
Fractures  of  the  leg  are  also  observed,  in  which 
there  is  neither  a displacement  of  the  fragments, 
nor  an  alteration  in  the  shape  of  the  limb,  espe- 
cially when  the  tibia  alone  is  fractured  near  its 
upper  part,  where  it  is  very  thick.  When  the 
ulna  alone  is  broken  at  its  upper  part,  there  is  j 
hardly  ever  any  displacement.  The  correspond-  (| 
ing  surfaces  of  the  fragments  having  a large  ex- 
tent cannot  be  separated,  or  can  only  be  so  with 
difficulty.  Fractures  of  the  fibula  are  also  fre- 
quently unattended  with  displacement.  But, 
when  both  bones  of  the  leg  or  fore-arm  are 
fractured  together,  there  is  generally  more  or  less 
displacement ; and  such  is  also  the  case  when  a 
fracture  occurs  in  the  thigh,  or  upper  arm,  where 
there  is  only  one  bone.  Here,  the  little  extent  of 
the  surfaces  of  the  fracture,  and  the  greatnumber  of  'I 
muscles,  facilitate  displacement. 

The  displacement  may  happen  in  respect  to 
the  diameter,  length,  direction,  or  circumference, 
of  the  bone. 

In  respect  to  the  diameter.  In  transverse  frac- 
tures, this  kind  of  displacement  is  frequently  ex- 
emplified. The  two  fragments  may  either  be  in 
contact  at  a part  of  their  surfaces,  or  they  may 
not  be  in  contact  at  all.  In  the  latter  circum- 
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stance,  the  limb  is  shortened  by  the  ends  of  the 
fracture  slipping  over  each  other. 

In  respect  to  length.  The  mode  of  displace- 
ment, in  which  the  ends  of  the  broken  bone  pass 
more  or  less  over  each  other,  is  chiefly  noticed  in 
oblique  fractures,  but  sometimes  in  transverse 
ones,  when  the  displacement,  in  the  direction  of 
the  diameter  of  the  bone,  has  been  such  that  the 
surfaces  of  the  fracture  are  no  longer  in  con- 
tact. Whenever  the  limb  is  shortened,  it  is  by 
displacement  of  the  lower  fragment. 

To  the  species  of  displacement  here  spoken  of, 
may  be  referred  that  which  takes  place  in  frac- 
tures of  the  patella,  olecranon,  and  os  calcis; 
but  with  this  difference,  that  the  fragments,  instead 
of  passing  over  each  other,  recede  from  each 
other  in  the  direction  of  the  length  of  the  bone, 
and  continue  separated  by  a more  or  less  consider- 
able interspace. 

In  respect  to  the  axis  of  the  bone.  In  this  kind 
of  displacement,  the  two  fragments  where  they 
meet,  form  an  angle,  and  the  bone  appears  bent. 
This  displacement  is  often  termed  the  angular  de- 
formity. It  may  occur  in  the  leg,  when  the  limb 
does  not  lie  upon  a surface  exactly  horizontal,  and 
the  heel  is  lower  than  the  rest  of  the  limb.  The 
angular  projection  is  then  anterior.  On  the  con- 
trary, it  would  be  posterior,  if  the  heel  were  too 
much  raised.  In  fracture  of  the  shaft  of  the 
thigh,  it  will  happen  if  the  lower  part  of  the  limb 
be  too  much  depressed,  or  elevated,  or  placed  too 
much  outwards  or  inwards. 

Iu  respect  to  the  circumference  of  the  bone. 
This  displacement  occurs  when  the  lower  frag- 
ment performs  a rotatory  movement,  while  the 
upper  one  continues  motionless.  Thus,  in  frac- 
tures of  the  neck  of  the  femur,  if  the  foot  is  badly 
supported  by  the  apparatus,  its  weight,  together 
with  that  of  the  limb,  and  the  action  of  the 
muscles,  inclines  it  outward,  and  turns  the  lower 
fragment  in  the  same  direction.  This  is  called  the 
rotatory  displacement. 

, Besides  these  displacements,  there  are  others  of 
a more  complicated  nature,  which  happen  in 
several  directions  at  once.  For  example,  such  is 
the  displacement,  observed  in  a fracture  of  the 
thigh-bone,  when  the  lower  fragment  is  drawn  up- 
ward and  inward,  while  the  foot  is  turned  outward. 

With  respect  to  the  causes  of  displacement,  I 
may  remark,  that  as  the  bones  are  only  passive  in- 
struments of  locomotion,  they  possess  not,  in  their 
own  organisation,  any  power  capable  of  causing 
the  change  of  situation  which  takes  place;,  but 
yield  to  the  impulse  of  external  bodies,  the  weight 
of  the  limb  or  part,  and  the  action  of  muscles. 

The  displacement  may  be  produced  by  an  ex- 
ternal force,  either  at  the  moment  when  the 
fracture  happens,,  and  by  the  very  action  of  the 
same  cause,  as  breaks  the  bone:,  or  it  may  be 
caused  by  the  weight  of  the  body  when  the  frac- 
ture precedes  the  fall ; or,  lastly,  it  may  be 
brought  on  by  some  other  external  force,  acting 
on  the  fragments,  sooner,  or  later,  after  the  occur- 
rence of  the  injury. 

The  outward  violence  operates  sometimes  di- 
rectly on  the  situation  of  the  fracture ; sometimes 
on  parts  more  or  less  distant  from  it.  In 
both  cases,  the  action  of  the  force  is  not  confined 
to  the  production  of  the  fracture,  but  is  partly 
spent  in  causing  a displacement  of  the  fragments. 

Fractures  are  generally  occasioned  by  falls. 
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Sometimes,  however,  the  fall  does  not  happen  till 
after  the  leg,  or  thigh,  is  actually  broken.  The 
weight  of  the  body  then  produces  the  displace- 
ment, by  pushing  the  upper  fragment  against 
the  soft  parts,  which  are  more  or  less  lacerated. 
This  is  what  happened  to  Ambrose  Pare  who, 
being  kicked  by  a horse,  endeavoured  to  get  out 
of  the  way,  but  instantly  fell  down,  and  the  two 
bones  of  his  left  leg,  jwhich  had  been  fractured, 
being  impelled  by  the  weight  of  the  body,  not 
only  passed  through  the  skin,  but  even  through 
his  stocking  and  boot.  Boyer  saw  a nearly  simi- 
lar case,  in  a young  man,  who  was  struck  on  the 
middle  of  the  thigh  by  the  pole  of  a carriage, 
which  fractured  the  femur.  The  patient  fell 
down,  and  in  the  fall  the  upper  fragment  was  not 
only  driven  through  the  muscles  and  integuments, 
but  also  through  his  breeches. 

The  weight  of  the  limb  itself  may  produce  dis- 
placement according  to  the  direction,  or  circum- 
ference of  the  bone,  as  already  detailed.  The 
disturbance  of  the  limb,  also,  in  lifting  the  pa- 
tient, and  carrying  him  to  his  bed,  may  sometimes 
alter  the  relative  situation  of  the  fragments,  and 
cause  displacement. 

But  of  all  the  causes  of  the  displacement  of 
fractures,  the  action  of  the  muscles  is  the  common 
and  most  powerful.  Amongst  the.  muscles,  sur- 
rounding a fractured  bone,  some  are  attached  to 
it  throughout  its  whole  length,  and  are  equally 
connected  with  both  the  fragments.  Some  arise 
from  the  bone  above,  and  are  inserted  either  into 
that,  which  is  articulated  with  the  lower  fragment, 
or  into  the  lower  fragment  itself.  Lastly,  others 
come  from  a point  more  or  less  distant,  and  termi- 
nate in  the  upper  fragment.  The  muscles  around 
the  thigh-bone  furnish  examples  of  these  three  ar- 
rangements. The  adductor  is  attached  to  the  bone 
through  the  greater  part  of  its  length.  The  long 
portion  of  the  biceps,  the  semi-membranosus,  and 
semi-tendinosus,  come  from  the  pelvis,  and  are  in- 
serted into  the  leg,  a part,  with  which  the  lower 
fragment  is  articulated,  and  all  the  motions  of  which 
it  follows.  The  tendon  of  the  adductor  magnus  is 
inserted  into  this  fragment  itself.  Lastly,  the  iliacus, 
psoas,  pectineus,  &c.  come  from  the  loins  and  pelvis, 
and  are  attached  to  the  femur,  not  far  from  its 
upper  end. 

The  muscles  attached  to  both  fragments,  per- 
haps contribute  but  little  to  the  displacement. 
They  may,  however,  draw  them  to  the  side  on 
which  they  are  situated,  and  thus  change  the  di- 
rection of  the  limb. 

The  displacement  is  principally  owing  to  such 
muscles  as  are  affixed  to  the  lower  fragment,  or 
part  with  which  this  fragment  is  articulated. 
Suppose  the  humerus  to  be  broken  between  its 
upper  end  and  the  insertion  of  the  great  pectoral. 
This  muscle,  aided  by  the  latissimus  dorsi  and 
teres  major,  will  draw  the  lower  fragment  inward, 
and  displace  it  by  drawing  it  to  the  inner  side  of 
the  upper  fragment,  which  remains  motionless. 
In  fractures  of  the  neck  of  the  thigh-bone,  the 
upper  fragment,  included  within  the  capsular  liga- 
ment, affords  attachment  to  no  muscle ; but  all 
those  which  are  affixed  to  the  lower  fragment  tend 
to  draw  it  upward  and  backward.  In  all  cases, 
the  lower  fragment  follows  every  movement  made 
by  the  part  of  the  limb  with  which  it  is  articulated, 
and,  consequently,  the  muscles,  attached  to  the 
bones  of  this  last  part  of  the  limb,  become  a 
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powerful  cause  of  displacement.  Thus,  in  a frac- 
ture of  the  thigh-bone,  the  biceps,  semi-tendinosus, 
and  semi-membranosus,  draw  the  leg,  and  with  it 
the  lower  fragment,  upward,  inward,  and  back- 
ward, so  as  to  make  the  lower  end  of  the  fracture 
ascend  at  the  inside  of,  and  rather  behind,  the 
upper  one,  the  extremity  of  which  then  projects 
forward  and  outward.  In  a fracture  of  the  leg, 
the  gastrocnemius,  soleus,  and  peronei  muscles, 
acting  upon  the  foot,  draw  the  lower  fragments  of 
the  tibia  and  fibula  to  the  outer  and  posterior  side 
of  the  upper  fragments.  For  here,  as  well  as 
every  where  else,  the  strongest  muscles,  in  pro- 
ducing the  displacement,  draw  towards  their  own 
side  the  end  of  the  fracture,  on  which  they  operate. 
And  as  the  posterior  muscles  of  the  leg  are  far 
more  numerous  and  powerful  than  the  anterior, 
while  those  on  its  outside  are  not  antagonised  by 
any  others,  the  displacement  must  happen  in  the 
direction  backward  and  outward.  Whenever, 
therefore,  a bone  is  fractured  at  a given  point,  the 
knowledge  of  the  muscles  will  enable  a surgeon  to 
determine  a priori  in  what  direction  the  displace- 
ment is  disposed  to  happen. 

Lastly,  the  muscles,  attached  only  to  the  upper 
fragment,  may  contribute  to  the  displacement.  In 
a fracture  of  the  thigh,  situated  immediately  below 
the  little  trochanter,  the  psoas  and  iliac  muscles 
carry  forward  the  extremity  of  the  upper  fragment, 
which  elevates  the  integuments,  and  forms  a more 
or  less  considerable  projection  near  the  fold  of  the 
groin.  But  the  displacement  of  the  upper  frag- 
ment is  generally  less  considerable  and  important 
than  that  of  the  lower. 

The  manner  in  which  the  displacement  of 
fractures  is  effected  by  the  action  of  muscles  ex- 
plains one  circumstance  which  frequently  attends 
these  cases,  especially  fractures  of  the  thigh,  cla- 
vicle, and  leg.  This  is  a rising,  a projection,  of 
the  upper  fragment,  or  that  which  is  nearest  the 
trunk.  One  might  believe,  at  first  sight,  that  such 
projection  is  formed  by  the  upper  fragment  quitting 
its  natural  situation,  and  rising  over  the  lower  one. 
But,  on  the  least  reflection,  it  becomes  manifest, 
that  the  upper  end  of  the  fracture  projects  only 
because  the  lower  one  is  displaced,  and  drawn 
towards  that  side  on  which  the  strongest  muscles 
are  situated.  Thus,  in  practice,  in  order  to  make 
the  rising  end  of  the  bone  (as  it  was  termed)  dis- 
appear, it  is  only  necessary  to  reduce  the  lower 
fragment.  If,  instead  of  doing  this,  pressure  be 
made  on  the  projecting  part,  the  design  fails  ; and 
if  the  plan  be  still  more  forcibly  pursued  and  con- 
tinued, inflammation,  ulceration,  and  sloughing, 
and  the  conversion  of  the  case  into  a compound 
fracture,  are  likely  to  be  the  consequences. 

5.  In  respect  to  circumstances,  with  which  frac- 
tures are  accompanied.  The  most  important  divi- 
sion of  fractures  is  into  simple  and  compound.  By 
simple  fracture,  surgeons  mean  a suddenly  formed 
breach  in  the  continuity  of  one,  or  more  bones, 
without  any  external  wound,  communicating  in- 
ternally with  the  fracture.  By  a compound  frac- 
ture, they  signify  the  same  sort  of  injury  of  a bone, 
or  bones,  attended  with  a laceration  of  the  integu- 
ments, which  laceration  may  be  produced  by  the 
protrusion  of  one,  or  both  ends  of  the  fracture, 
through  the  skin,  or  by  a ball,  or  other  body, 
which  enters,  or  otherwise  wounds,  the  soft  parts, 
at  the  same  moment  that  it  breaks  the  bone. 

fractures  are  said  to  be  complicated  when  at- 


tended with  diseases,  or  accidents,  which  render  the 
indications  in  the  treatment  more  numerous,  and 
require  the  employment  of  different  remedies,  or 
the  practice  of  sundry  operations,  for  the  •accom- 
plishment of  the  cure. 

Thus,  fractures  may  be  complicated  with  severe 
degrees  of  contusion,  wounds  of  the  soft  parts,  in- 
jury of  blood-vessels,  a dislocation,  or  diseases,  and 
particular  states  of  the  constitution,  as  the  scurvy, 
rickets,  syphilis,  cancer,  pregnancy,  &c. 

The  complication  of  fracture  with  dislocation  is 
frequent  in  the  ancle  and  vertebral  column.  In 
the  first  case,  the  dislocation  usually  precedes  the 
fracture ; but,  in  the  second,  the  fracture  of  the 
body  or  bodies  of  the  vertebrae,  precedes  the  dis- 
location, which  otherwise  is  exceedingly  rare. 

Under  the  head  of  differences  in  fractures  may 
be  fitly  introduced  that  injury  to  the  bones  of 
children,  which  is  denominated  a bending  of  them 
from  falls,  blows,  and  external  violence,  since  this 
injury  requires  the  same  treatment  as  fractures, 
although  crepitus  and  displacement  of  the  fragments 
do  not  attend  it.  In  1821,  Dr.  J.  R.  Barton,  of 
Philadelphia,  published  a valuable  paper  on  the 
subject,  including  also  remarks  on  another  injury 
to  the  bones  of  children,  which  he  calls  a partial  or 
incomplete  f racture  of  a single  bone,  or  both  bones. 
These  cases  had  been  previously  noticed,  by  Un- 
derwood and  Boyer,  and  perhaps  by  them  alone. 
Dr.  Barton  has  illustrated  his  paper  by  very  ac- 
curate drawings  of  the  deformity,  resulting  from 
both  of  these  accidents.  (See  Amer.  Med.  Recorder 
for  1821  and  Reese's  Amer.  ed.  of  this  Dictionary .) 
In  the  course  of  three  years,  Mr.  Hart,  of  Dublin 
met  with  five  cases  of  partial  fracture  of  long 
bones:  one  of  the  humerus;  two  of  the  radius; 
and  two  of  the  femur.  “ The  diagnostic  symptoms 
of  this  affection  (he  observes)  are  pain  and  a bent 
state  of  the  bone  injured,  without  absolute  shorten- 
ing of  the  limb.  On  the  contrary,  it  is  lengthened 
on  the  side,  to  which  the  ends  of  the  fractured 
part  project.”  (See  Dublin  Journ.of  Med.  Science , 
vol.  i.  art.  i.  8vo.  1832.) 

2.  The  Causes  of  Fractures. 

Are  divided  into  predisposing  and  remote. 

In  the  first  class  are  comprehended  the  situ- 
ations and  functions  of  the  bones,  the  age  of  the 
patients,  and  their  diseases.  Superficial  bones 
are  more  easily  fractured,  than  those  which  are 
covered  by  a considerable  quantity  of  soft  parts. 
The  functions  of  some  bones  render  them  more 
liable  to  be  fractured  than  others ; thus  the  ra- 
dius, which  supports  the  hand,  is  more  liable  to  be 
fractured  than  the  ulna.  The  clavicle,  which 
serves  to  keep  the  shoulder  in  its  proper  position, 
and  support  on  its  arched  extremity  all  the  motions 
of  the  upper  limb,  is  particularly  subject  to 
be  broken.  The  gradual  increase  of  the  quantity 
of  the  phosphate  of  lime,  in  the  structure  of  the 
bones,  makes  them  brittle,  in  proportion  as  we  ad- 
vance in  years ; and,  in  old  age,  the  proportion  of 
the  inorganised  to  the  organised  part  is  so  great, 
that  the  bones  are  fractured  by  the  slightest  causes. 
In  childhood,  the  animal  and  organised  part  bears 
a greater  proportion  to  the  earth,  and  the  bones 
being,  consequently,  more  elastic  and  flexible,  are 
not  so  easily  broken  as  in  old  age. 

Lues  venerea,  cancer,  rickets,  scurvy,  and  scro- 
fula, predispose  to  fractures.  B.  Bell  ment  ons 
two  venereal  patients,  of  whom  the  hardest  and 
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largest  bones  were  completely  broken  by  the  ordi- 
nary action  of  the  muscles  of  the  limb.  Sir  Ben- 
jamin Brodie  had  a patient,  whose  clavicle  broke 
exactly  in  the  situation  of  a venereal  node.  (See 
Med.  Gaz.)  In  the  museum  of  University  Col- 
lege, London,  are  two  thigh-bones,  taken  from  a 
patient,  who  was  using  mercury  for  the  cure  of 
syphilis:  one  has  several  nodes  upon  it ; the  other 
broke  as  he  was  turning  himself  in  bed.  Fabricius 
Hildanus  quotes  from  Sarazin,  a physician  of  Lyons, 
the  case  of  a gouty  patient,  sixty  years  of  age,  who, 
in  putting  on  his  glove,  broke  his  arm  above  the 
elbow.  Desault  used  often  to  speak  of  a nun  of 
Salpetriere,  whose  arm  was  broken,  as  a person 
was  handing  her  out  of  a carriage.  Louis,  who 
was  vexed  that  no  union  took  place,  was  not  a lit- 
tle surprised  to  find  her  thigh-bone  experience  the 
same  fate  one  day  as  she  was  changing  her  posture 
in  bed.  It  was  then  learned,  that  she  had  a cancer 
in  her  right  breast.  Leveillb  observed  similar  cases 
in  the  Hotel-Dieu ; Sir  Astley  Cooper  has  met  with 
others;  and  at  this  present  time  (March  1837), 
there  is  in  the  North  London  Hospital  a woman 
with  cancer  of  the  breast,  whose  humerus  was  broken 
about  a fortnight  ago  by  the  ordinary  action  of  the 
muscles.  A few  months  ago  she  was  in  the  same  in- 
stitution for  a similar  occurrence ; and  she  had  pre- 
viously sustained  the  same  kind  of  injury  of  other 
bones.  A few  years  ago,  I attended  a gentleman’s 
coachman,  who  had  a cancerous  disease  of  the 
bladders  and  whose  thigh-bone  broke  at  its  upper 
third,  as  he  was  turning  himself  in  bed.  Around  the 
fractured  part  a scirrhous  mass  had  been  deposited 
between  the  periosteum  and  the  bone ; and  one  of 
the  ribs  was  found  in  a similar  condition,  and  also 
broken.  The  preparations  are  placed  in  the  mu- 
seum of  University  College.  (See  Med.  Chir. 
Trans,  vol.  xvii.) 

According  to  Leveille,  the  history  of  two  girls  is 
related  by  Buchner,  one  of  whom  died  rickety  at 
the  age  of  sixteen,  having  broken  the  femur  a short 
time  before  her  death  ; and  the  other,  after  taking 
the  breast  very  well  for  two  years,  and  thriving  for 
a time,  became  affected  with  rachitis,  and  met  with 
the  same  accident  as  she  was  merely  running  along 
the  street.  ( Nouvelle  Doctrine  Chir.  t.  ii.  p.  163.) 

Many  extraordinary  instances  of  fractures  from 
the  morbid  softness  and  fragility  of  the  bones  are 
upon  record.  Suffice  it  here  to  refer  to  the  Phi- 
losophical Transactions  ; Mem.  de  1’  Acad.  Iloyale 
des  Sciences  ; Act.  Hafniens. ; Ephem.  Nat.  Cur. 
dec.  1.  ann.  3.  obs.  112;  Gooch’s  Chirurgical 
Works,  vol.ii;  Saviard,  Obs.  Chir.  p.  274;  Gib- 
son’s Institutes  of  Surgery,  vol.  i.  p.  370,  &c. 
(See  Fragilkas  and  Mollifies  Ossium.') 

On  the  subject  of  fractures,  produced  by  the 
scurvy,  Mareellus  Donatus  ; Saviard ; Ileyne  de 
Morbis  Ossium  ; Poupart’s  Works  inserted  in  the 
Mem.  de  l’Acad.  des  Sciences,  1699;  and  the 
Treatise  published  at  Verona,  in  1761,  by  Jean 
de  Bona,  may  be  consulted.  To  these  works  I 
would  add  Lord  Anson’s  Voyage,  in  which  the 
effect  of  the  scurvy  in  producing  the  absorption  of 
the  callus  of  old  fractures,  a disjunction  of  the  frag- 
ments, and  a renewal  of  ulcers  which  had  been 
many  years  healed,  is  curiously  exemplified. 

Pare,  Platner,  Callisen,  and  several  oth^r  writ- 
ers, set  down  cold  as  a predisposing  cause  of  frac- 
tures. This  doctrine  has  originated  from  these 
injuries  being  more  frequent  in  the  winter  time, 
but  is  erroneous,  since,  in  cold  countries,  the  greater 


number  of  falls  which  happen  in  winter  from  the 
slippery  and  very  hard  state  of  the  roads,  is  a cir- 
cumstance that  fully  explains  why  fractures  are 
then  more  common  than  in  summer. 

The  remote  cause  of  fractures  is  external  force 
variously  applied,  in  falls,  blows,  &c.  In  particu- 
lar instances,  the  bones  are  broken  by  the  violent 
action  of  the  muscles  attached,  to  them  ; this  is 
almost  always  the  case  with  the  fractured  patella. 
Occasionally  the  olecranon  and  os  calcis  have 
likewise  been  broken  by  the  violent  contraction  of 
the  muscles  inserted  into  them.  With  respect  to 
the  heel,  Petit  records  two  instances,  one  of  which 
was  communicated  to  him  by  Poncelet,  and  the 
other  seen  by  himself  in  Madame  La  Pr6sidente 
de  Boissire,  who  met  with  the  accident  in  walking  a 
gentle  pace  in  the  court  of  the  Hotel  de  Soubise. 
When  the  injury  happens  in  leaping,  or  falls  from 
a high  situation,  Leveille  thinks  it  more  probable, 
that  a' portion  of  the  os  calcis  is  torn  off  by  the 
powerful  action  of  the  muscles  of  the  calf,  than  that 
it  is  broken  by  any  blow  immediately  on  the  part. 
He  states,  that  Desault  used  frequently  to  cite  two 
examples  of  this  kind,  one  of  which  is  recorded  in 
his  G5uvres  Chirurgicales. 

Whether  the  long  bones  can  be  fractured  by  the 
mere  action  of  the  muscles,  has  been  a disputed 
point.  In  the  Philosophical  Transactions,  a frac- 
ture of  the  humerus  is  ascribed  to  this  cause  ; and 
Botentuit  knew  of  the  same  accident  being  pro- 
duced as  a person  was  striking  a shuttlecock  with 
a battledore.  According  to  Debeaumarchef,  as 
a man  was  descending  a ladder  at  a quick  rate, 
his  heel  got  entangled  in  an  opening,  and  he  made 
a violent  exertion  to  avoid  falling.  The  conse- 
quence was  a fracture  of  the  lower  third  of  the  leg. 
Curet  informs  us,  that  a cabin-boy,  aged  seventeen, 
made  a considerable  effort  to  keep  himself  from 
being  thrown  down  by  the  rolling  of  the  ship. 
The  femur  was  fractured  by  the  powerful  action  of 
the  muscles  of  the  thigh.  The  lad  had  no  fall,  and, 
with  some  difficulty,  supported  himself  on  the  other 
limb,  till  he  received  assistance. 

We  are  told,  says  Leveille,  by  Poupee  Des- 
portes,  that  a negro,  about  twelve  or  thirteen  years 
old,  was  seized  with  such  violent  spasmodic  con- 
tractions of  the  muscles  of  the  lower  extremities, 
that  the  feet  were  turned  backward,  and  the  neck 
of  each  thigh-bone  was  fractured,  the  ends  of  the 
broken  bones  also  protruding  through  the  skin  upon 
the  outside  of  the  thigh.  A cure  was  effected  after 
an  exfoliation.  We  read.  also,,  in  the  Miscellanea 
Curiosa  Acad.  Naturae  Curiosorum,  that  during  a 
fit  of  epilepsy,  a child,  ten  years  old,  had  its  left 
humerus  ancl  tibia  broken,  and  that,  upon  opening 
the  body,  other  solutions  of  continuity  were  ob- 
served. Chamseru  assisted  in  dressing  a child, 
eleven  or  twelve  years  old,  that  had  broken  the 
humerus  in  throwing  a stone  a considerable  dis- 
tance. ( Nouvelle  Doctrine  Chir.  t.ii.  p.  164. 166.) 

It  is  the  belief  of  Richerand,  however,  that  a 
long  bone,  when  healthy,  ean  never  be  broken  by 
the  mere  contraction  of  the  muscles.  ( Nosogr . 
Chir.  t.  iii.  p.  12.  edit.  4.) 

For  my  own  part,  making  all  due  allowance  for 
the  inaccuracy  of  some  of  the  reports,  I think  the 
possibility  of  the  long  bones  being  broken  by  the 
violent  action  of  the  muscles  is  sufficiently  proved. 
I have  never  seen  but  one  example ; but  it  was  an 
unequivocal  one ; I attended,  for  the  late  Mr. 
Ramsden,  an  exceedingly  strong  man,  at  Penton* 
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ville,  who  broke  his  os  brachii  in  making  a power- 
ful blow,  although  he  missed  his  aim,  and  struck 
nothing  at  all.  The  whole  limb  was  afterwards 
affected  with  vast  swelling  and  inflammation.  This 
man,  I remember,  was  also  visited  by  Air.  Wel- 
bank  senior.  According  to  Nicod,  the  greater 
number  of  fractures  of  long  bones,  by  mere  mus- 
cular action,  are  preceded  by  pains  in  the  broken 
limbs  ; and,  in  one  of  the  cases,  published  by  this 
author,  not  only  was  this  circumstance  remarked, 
but  an  abscess  and  exfoliation  of  a portion  of  the 
fractured  humerus  ensued.  In  another  instance, 
reported  by  this  gentleman,  the  clavicle,  in  a state 
of  preternatural  fragility  from  disease,  was  frac- 
tured in  an  effort  to  carry  the  arm  far  behind  the 
back.  After  the  reunion  of  the  fracture,  an  abscess 
took  place,  and  a piece  of  the  bone  exfoliated. 
( Artnuaire  Mdd.  Chir.  des  Hopitaux  de  Paris, 
p.  494 — ’498,  See.  4to.  Paris,  1819.) 

3.  Symptoms  of  Fractures. 

Some  of  the  symptoms  of  fractures  are  equivocal 
the  pain,  and  inability  to  move  the  limb,  commonly 
enumerated,  may  arise  from  a mere  bruise,  a dis- 
location, or  other  cause.  The  crepitus;  the  separ- 
ation and  inequalities  of  the  ends  of  the  fracture, 
when  the  bone  is  superficial ; the  change  in  the 
form  of  the  limb  ; and  the  shortening  of  it ; are 
circumstances,  communicating  the  most  certain  in- 
formation : and  the  crepitus,  in  particular,  is  the 
principal  symptom  to  be  depended  upon,  though 
occasionally  attendant  on  dislocations,  and  arising, 
as  Sir  Astley  Cooper  has  explained,  from  a change 
in  the  quality  of  the  synovia.  (On  Dislocations,  fy c. 
p.  6.)  The  signs  of  fractures,  however,  are  so  ex- 
ceedingly various,  according  to  the  bones,  which 
are  the  subject  of  injury,  that  it  cannot  be  said, 
that  there  is  any  one,  which  is  invariably  present 
and  characteristically  confined  to  them.  The 
writers  of  systems  of  surgery  usually  notice  loss  of 
motion  in  the  injured  limb,  deformity,  swelling, 
tension,  pain,  &c.  as  forming  the  general  diagnosis 
of  fractures.  However,  it  is  easily  comprehensible 
by  any  one,  acquainted  with  anatomy,  that  nume- 
rous fractures  cannot  prevent  the  motion  of  the 
part,  nor  occasion  outward  deformity  ; and  every 
surgeon  must  know,  that  though,  at  first,  there  may 
be  pain  in  the  situation  of  a fracture,  no  inflam- 
mation, swelling,  and  tension  can  take  place  till 
after  a certain  period.  There  may  be,  however,  a 
swelling  produced  in  the  first  instance  by  extrava- 
sation of  blood,  or  by  displacement  of  the  ends  of 
the  bone. 

When,  therefore,  a limb  is  broken,  and  the  event 
is  not  manifest  from  the  distortion  of  the  part,  it  is 
proper  to  trace,  with  the  fingers,  the  outlines  of  the 
suspected  bone if  it  be  the  tibia,  let  the  surgeon 
examine  with  his  fingers,  whether  any  inequality 
can  be  discovered  along  the  anterior  surface,  and 
along  the  sharp  front  edge  of  that  bone.  If  it  be 
the  clavicle,  let  him  trace  the  superficial  course  of 
the  bone,  in  the  same  attentive  manner.  Wherever 
any  unusual  pain  occurs,  or  any  unnatural  irre- 
gularity appears,  let  him  try  if  a grating  or  cre- 
pitus cannot  be  felt,  on  endeavouring  to  make  one 
end  of  the  suspected  fracture  rub  against  the  other. 
When  the  humerus,  or  the  os  femoris,  is  the  sub- 
ject of  inquiry,  a crepitus  is  felt  almost  as  soon  as 
the  limb  is  touched ; and,  in  the  case  of  the  broken 
thigh,  there  is  a considerable  shortening  of  the  ex- 
tremity, except  in  a few  cases  of  fractures,  com- 


pletely transverse.  But  when  there  are  two  bones 
as  in  the  leg  and  the  fore-arm;  and  only  one  is 
broken,  the  other  continues  to  prevent  the  limb 
from  being  shortened,  and  thrown  out  of  its  natural 
shade,  so  that  a crepitus  can  only  be  felt  by  a very 
careful  examination  with  the  fingers.  The  diffi- 
culty of  the  diagnosis  is  increased,  when  the  surgeon 
is  consulted  late,  and  great  swelling  has  come  on. 
“ Where  is  the  surgeon,”  says  Boyer,  “that  has 
not  sometimes  hesitated  to  deliver  an  opinion  in 
certain  cases  of  this  description?”  (Malad.  Chir. 
t.  iii.  p.  27.) 

When  the  injured  limb  is  shortened,  the  surgeon, 
before  pronouncing  that  such  change  proceeds 
from  the  passage  of  the  fragments  over  each  other, 
must  be  sure,  that  the  bones  are  not  dislocated, 
and  that  the  limb  is  not  naturally  shorter,  than  the 
other,  or  in  consequence  of  a previous  fracture, 
that  has  been  badly  set. 

In  comparing  the  length  of  the  lower  extremities, 
one  should  place  the  pelvis  in  a horizontal  position, 
and  put  the  two  anterior  superior  spines  of  the  ossa 
ilium  in  the  same  line  : for,  if  these  processes  are 
noton  a level,  the  limb,  towards  which  the  pelvis 
inclines,  will  seem  longer  than  the  opposite  member. 

The  practitioner  who  is  well  acquainted  with 
the  anatomy  of  the  limbs,  and  particularly  with 
the  mutual  relations  of  the  eminences  of  the  bones 
to  each  other,  will  readily  perceive  the  alterations 
produced  by  a fracture.  Whenever,  in  conse- 
quence of  a fall,  or  blow,  a limb  becomes  concave 
at  a part  where  it  ought  to  be  convex,  or  straight, 
et  vice  versa,  the  change  of  shape  and  direction 
must  proceed  from  a fracture  with  displacement. 
The  inner  edge  of  the  great  toe,  when  the  leg  rests 
on  a horizontal  surface,  should  correspond  with  the 
inner  edge  of  the  knee-pan.  If  this  natural  relation 
be  altered ; if  the  inner  edge  of  the  great  toe  cor- 
respond with  the  outer  edge  of  the  knee-pan,  there 
can  be  no  doubt  of  the  existence  of  a fracture  of 
both  bones  of  the  leg.  (Boyer,  vol.  cit.  t.  iii.  p.  25.) 

I am  aware  that  considerable  harm,  and  great 
unnecessary  pain,  have  been  occasioned  by  too 
much  solicitude  to  feel  the  grating  of  fractured 
bones,  and,  whenever  the  case  is  sufficiently  evident 
to  the  eyes,  the  practitioner  who  gives  way  to  this 
habit,  at  the  expense  of  torture  to  the  unfortunate 
patient,  ought  in  my  opinion  to  be  severely  cen- 
sured. A fracture  is  an  injury  necessarily  attended 
with  a great  deal  of  pain,  and  followed  by  more  or 
less  swelling  and  inflammation ; and  to  increase 
these  evils,  by  roughly  or  unnecessarily  handling 
the  part,  is  ignorant  and  cruel,  and  (if  I may  use 
the  expression)  unsurgical. 

In  some  kinds  of  fractures,  the  broken  bone  is 
so  surrounded  with  thick  fleshy  parts,  that  it  is 
difficult  to  feel  a crepitus,  or  ascertain  the  existence 
of  the  injury.  Some  fractures  of  the  neck  of  the 
thigh-bone  are  cases  illustrative  of  this  observ- 
ation. In  very  doubtful  cases,  the  stethoscope  has 
been  proposed  as  a means  of  elucidating  the  dia- 
gnosis, and  Lisfranc  is  said  to  have  used  it  with 
success.  ( See  Edinb.  Med.  and  Surg.  Journ. 
No.  78.  p.  237.) 

4.  Prognosis  of  Fractures. 

The  prognosis  of  fractures  varies,  according  to 
the  kind  of  bone  injured,  what  part  of  it  is  broken, 
the  direction  of  the  breach  of  continuity,  and  what 
other  mischief  complicates  the  case.  Fractures  of 
bones,  which  have  many  strong  muscles  inserted 
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into  them,  are  more  difficult  of  cure  than  those  of 
other  bones,  which  have  not  so  many  powers  at- 
tached to  them  capable  of  displacing  the  fragments. 

A fracture  of  the  middle  part  of  a long  bone  is 
less  dangerous  than  a similar  injury  near  one  of 
its  joints,  which  may  be  followed  by  synovial  in- 
flammation and  anchylosis.  Thus,  in  a fracture 
of  the  thigh-bone,  near  the  condyles,  the  inflam- 
mation and  swelling  extend  to  the  knee-joint, 
which  is  affected  with  a degree  of  stiffness  that  con- 
tinues for  a long  wffiile,  and  sometimes  cannot  be 
entirely  cured  during  life.  The  experiments  of 
M.  Cruveilhier  prove,  that  various  forms  of  irri- 
tation will  make  the  periosteum  ligaments  and 
cartilages  ossify ; and  it  has  been  ascertained,  that 
in  some  cases  of  fracture  near  the  joints,  the  liga- 
ments have  sometimes  been  converted  into  bone. 
(See  Andral.  Ancit.  Pathol,  t.  i.  p.  300.) 

Inflammation  of  a joint,  brought  on  by  fracture, 
is  attended  with  more  severe  symptoms,  in  propor- 
tion as  the  contusion  has  been  more  violent.  In  a 
fracture  near  an  articulation,  it  is  to  be  observed, 
also,  that  common  splints  have  little  command 
over  the  short  fragment,  so  that  it  is  often  difficult 
with  them  to  prevent  displacement ; and,  with 
respect  to  transverse  fractures  of  the  neck  of  the 
thigh-bone  within  the  capsular  ligament,  although 
the  possibility  of  the  reunion  of  such  cases  by  means 
of  bony  matter,  is  no  longer  a disputed  point ; the 
cure  is  more  commonly  effected  only  by  means  of 
a fibrous  ligamentous  substance. 

When  a bone  is  fractured  in  several  places,  the 
case  is  more  serious,  and  the  difficulty  of  cure 
greater.  But,  the  accident  is  still  worse,  when  a 
limb  is  fractured  in  two  different  places  at  once ; 
as,  for  instance,  in  the  thigh  and  leg.  Here,  with- 
out the  assistance  of  a double  oblique  plane,  or 
M‘Intyre’s  excellent  apparatus,  it  would  be  almost 
impossible  to  reduce  the  fracture  of  the  thigh  and 
maintain  the  reduction  well,  so  as  to  preserve  the 
natural  length  of  the  limb. 

Oblique  fractures  are  more  troublesome,  and 
difficult  of  cure  than  transverse  ones,  because  an 
oblique  surface  does  not  resist  the  retraction  of  the 
lower  portion  of  the  broken  bone,  and  consequently 
the  ends  of  the  fracture  are  kept  duly  applied  to 
each  other  with  difficulty. 

Fractures,  complicated  with  violent  contusion  of 
the  soft  parts,  or  with  a wound,  rendering  them 
compound,  are  much  more  dangerous  than  others 
free  from  such  accidents.  The  bad  symptoms, 
which  render  compound  fractures  so  dangerous, 
are  of  many  kinds : hemorrhage ; violent  and  ex- 
tensive inflammation  of  the  limb,  either  phlegm- 
onous or  erysipelatous  ; delirium  and  lever  ; large 
abscesses ; gangrene  ; &c.  Fractures  of  the  leg 
are  generally  more  serious  than  similar  injuries  of 
the  upper  extremity.  The  wound  of  a large  artery 
may  add  considerably  to  the  danger  of  a fracture. 

In  a debilitated  old  man,  or  an  unhealthy  subject, 
or  a constitution  predisposed  to  inflammation,  parti- 
cularly erysipelas,  or  to  violent  derangement  of  the 
nervous  system,  a fracture  is  less  likely  to  end  well 
than  in  a healthy  child,  or  a strong  young  person, 
or  one  of  good  constitution.  In  extreme  old  age,  the 
cure  of  a fracture  is  always  more  difficult,  and 
sometimes  impossible.  ( Boyer,  t.  iii.  p.  32.)  I he 
scurvy  certainly  retards  the  formation  of  callus, 
and,  as  I have  already  noticed,  even  produces  its 
absorption  again ; but  it  is  not  true  that  pregnancy 
always  prevents  the  union  of  fractures.  Some 


years  ago,  I attended,  for  Mr.  Ramsden,  a woman 
in  a court  leading  out  of  St.  Paul’s  Churchyard, 
who  broke  both  bones  of  her  leg  when  she  was 
several  months  gone  with  child.  Her  pregnancy, 
however,  did  not  appear  to  be  at  all  unfavourable 
to  the  cure,  as  it  followed  in  the  usual  time.  “ It 
is  not  generally  settled,”  says  a modern  writer, 

“ whether  pregnancy  should  be  accounted  a com- 
plication. I,  as  well  as  some  other  practitioners, 
have  seen  a pregnant  woman  get  well  of  a simple  • 
fracture  in  the  ordinary  time.”  ( Leveille , Non - 
velle  Doctrine  Chir.  t.  ii.  p.  159.)  And  in  another 
place  he  says,  “ Contre  Vopinion  de  Fabrice 
Hildan,  V experience  m’a  prouve  que,  chez  les 
femmes  grosses,  le  cal  etait  aussi  prompt  a se  former, 
que  chez  toute  autre  personnel  (Op.  cit.  t.  ii. 
p.  172.)  The  experience  of  Boyer  also  tends  to 
prove,  that  pregnancy  does  not  generally  prevent 
the  union  of  fractures.  (See  Mai.  Chir.  t.  iii.  p.  32.) 

The  cases,  in  which  fractures  remain  disunited, 
will  be  considered  in  a future  section. 

5.  Treatment  of  Fractures  in  general. 

The  treatment  embraces  three  principal  indi- 
cations. The  first  is  to  reduce  the  pieces  of  bone 
into  their  natural  situation.  The  second  is  to  se- 
cure and  keep  them  in  this  state.  And  the  third  is 
to  prevent  any  unpleasant  symptoms  likely  to  arise, 
and  relieve  them  if  they  come  on. 

The  first  indication  is  only  applicable  to  cases 
attended  with  displacement ; for,  when  the  frag- 
ments are  not  out  of  their  relative  position,  the 
surgeon  must  strictly  refrain  from  all  avoidable 
disturbance  of  the  limb.  His  interference  should 
then  be  limited  to  putting  up  the  fracture,  resisting 
the  accession  of  unfavourable  symptoms,  and  re- 
moving them,  if  possible,  after  they  have  taken  place. 

6.  Of  the  Reduction  of  Fractures. 

The  means  employed  for  the  reduction  of 
fractures  in  general  are  chiefly  three,  viz.  ex- 
tension, counter-extension , and  coaptation,  or 
setting.  But,  as  Boyer  remarks,  these  means 
should  vary  according  to  the  species  of  displace- 
ment ; and  surgical  writers  have  generalised  too 
much  in  representing  them  all  three  as  necessary 
for  the  reduction  of  every  kind  of  fracture.  In 
fact,  there  are  several  cases,  in  which  extension 
and  counter-extension  are  positively  useless:  of 
this  nature  are  fractures  of  the  patella  and  ole- 
cranon, where  the  displacement  consists  of  a 
separation  of  the  fragments.  Here  the  reduction 
may  be  accomplished,  by  putting  the  limb  in  a 
position  in  which  the  muscles  attached  to  the 
upper  part  of  the  bone  are  relaxed,  and  then 
pushing  the  upper  fragment  into  contact  with  the 
lower. 

Extension  signifies  the  act  of  pulling  the 
broken  part  in  a direction  from  the  trunk,  with 
the  view  of  bringing  the  ends  of  the  fracture  into 
their  natural  situation.  By  counter-extension, 
surgeons  imply  the  act  of  making  extension  in 
the  opposite  direction,  in  order  to  hinder  the  limb, 
or  even  the  whole  body,  from  being  drawn  along 
by  the  extending  power,  which  would  then  be 
unavailing. 

It  was  formerly  recommended  to  apply  the 
extending  force  to  the  lower  fragment,  and  the 
counter-extension  to  the  upper  one.  Such  prac- 
tice, indeed,  was  advised  by  Mr.  Pott,  and  is 
still  generally  preferred  in  this  country;  but  upon 
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the  Continent  it  has  been  abandoned.  The  ob- 
jections made  to  it  by  Boyer  are  : first,  that  it  is 
frequently  difficult,  and  sometimes  impossible,  to 
take  hold  of  the  two  fragments  ; as,  for  example, 
when  the  neck  of  the  thigh-bone  is  broken. 
Secondly,  that  by  applying  the  extension  and 
counter-extension  to  the  broken  bone  itself,  most 
of  the  muscles  which  surround  it  are  compressed, 
and  such  compression  produces  in  these  organs  a 
spasmodic  contraction,  which  often  renders  the 
extension  and  counter-extension  useless,  and  some- 
times even  hurtful.  (Mai.  Chir.  t.  iii.  p.  34.) 
The  French  surgeons,  therefore,  apply  the  ex- 
tending force  to  that  part  of  the  limb  which  is 
articulated  with  the  lower  fragment,  and  the 
counter-extension  to  that  which  is  articulated  with 
the  upper.  For  instance,  in  a fracture  of  the  leg, 
the  extending  means  act  upon  the  foot,  and  the 
counter-extending  upon  the  thigh  ; and  in  a frac- 
ture of  the  thigh,  the  extension  is  applied  to  the 
leg,  while  the  counter-extending  power  fixes  the 
pelvis. 

One  circumstance  must  here  occur  to  the  mind 
of  the  surgical  reader.  In  this  country,  it  is  pro- 
perly inculcated,  that  one  of  the  first  principles 
to  be  attended  to  in  the  reduction  of  fractures,  is 
to  put  the  limb  in  such  a position  as  will  relax 
the  most  powerful  muscles  connected  with  the 
broken  bone;  because  these  muscles  principally 
impede  the  reduction,  and  disturb  the  ends  of  the 
fracture.  But,  in  the  French  mode  of  making 
the  extension  and  counter-extension,  how  can  this 
grand  principle  be  conveniently  fulfilled?  If  the 
extending  and  counter-extending  means  are  not  to 
be  applied  to  the  broken  bone  itself,  but  to  others 
which  are  articulated  with  it,  the  limb  must  of 
necessity  be  kept  in  a straight  posture  at  the  time 
of  reducing  the  fracture;  for  were  the  limb 
placed  in  a half-bent  state,  the  extension  and 
counter-extension,  as  practised  by  the  continental 
surgeons,  would  not  be  in  the  same  line,  and 
therefore  less  efficiently  and  readily  accomplished. 
If  it  be  advantageous  to  bend  the  limb  at  the 
time  of  reducing  a fracture,  the  French  mode  of 
practising  extension  and  counter-extension  may 
not  be  the  best.  I am  not,  however,  one  of  those 
surgeons,  who  are  entirely  blinded  with  the  idea 
of  the  possibility  of  relaxing  the  whole  of  the 
muscles  connected  with  the  broken  bone,  by 
merely  bending  the  limb.  On  the  contrary,  I am 
convinced  with  Desault,  that,  in  general,  what  is 
gained  by  the  relaxation  of  some  muscles,  is  lost 
by  the  tension  of  others.  But  where  it  is  possible 
to  relax,  by  a certain  posture,  the  set  of  muscles 
most  capable  of  preventing  the  reduction  and 
disturbing  the  coaptation  of  a fracture,  that  posture 
I would  select.  Thus,  in  a fracture  of  the  leg, 
the  strong  muscles  of  the  calf  undeniably  possess 
this  power,  and  the  bent  position  which  relaxes 
them,  fappears  to  me,  therefore,  generally  the 
most  judicious  and  advantageous,  not  only  during 
the  reduction,  but  during  the  whole  treatment  of 
the  case.  Many  years  ago,  I had  under  my  care, 
in  the  military  hospital  at  Cambray,  a fracture  of 
the  tibia  and  fibula,  which  was  at  first  treated  in 
the  straight  posture.  The  gentlemen  who  assisted 
me  reduced  the  fragments,  and  made  them  lie 
tolerably  well.  But  every  time  the  bandage  was 
opened,  the  bones  were  always  found  displaced 
again.  I inding  that  this  inconvenience  went  on 
for  two  or  three  weeks,  we  resolved  to  lay  the 


limb  on  its  outside,  in  the  bent  position.  Not 
the  least  trouble  was  afterwards  experienced  in 
keeping  the  fragments  reduced.  In  the  North 
London  Hospital,  I had  a strong  athletic  brick- 
layer with  an  exceedingly  oblique,  almost  a lon- 
gitudinal, fracture  of  the  leg,  and,  notwithstanding 
the  aid  of  MTntyre’s  apparatus,  and  the  trial  of 
the  bent  position,  the  projection  of  the  upper 
fragment  could  not  be  prevented.  The  straight 
posture  was  then  resorted  to ; but  this  caused  the 
displacement  to  be  still  greater.  The  bent  posture 
as  advised  by  Pott,  with  the  limb  laid  on  its 
outside,  was  then  tried,  but  in  vain ; and  we 
were  obliged  ultimately  to  return  to  the  bent 
position  on  MTntyre’s  apparatus,  as  the  most 
effective.  The  case  terminated  without  deformity. 
Unless,  therefore,  the  situation  of  the  fracture 
very  high  up  the  leg,  or  of  a wound,  abscess,  or 
some  other  particular  reason,  indicate  an  ad- 
vantage or  convenience  from  the  straight  posture, 
I always  reduce  a fractured  leg  in  the  bent 
position. 

I was  also  formerly  of  opinion,  that  the  bent 
position  of  the  limb  on  its  side,  as  advised  by 
Pott,  was  the  best  for  fractured  thighs ; but  this 
sentiment  has  subsequently  appeared  to  me  er- 
roneous, and  it  gives  me  |pleasure  to  have  this 
opportunity  of  declaring  my  entire  conversion  to 
the  principles  and  practice  adopted  in  these  cases 
by  Desault  and  others,  who  urge  the  necessity  of 
endeavouring  to  render  the  apparatus  more  effi- 
cient. The  considerations  which  led  me  to  this 
change  will  be  related  in  speaking  of  fractured 
thighs.  If,  then,  the  straight  posture  be  advan- 
tageous for  broken  thighs,  I think  it  will  be  uni- 
versally allowed,  that  the  parts  of  the  limb 
recommended  by  the  French  surgeons  for  the  ap- 
plication of  the  extension  and  counter-extension, 
are  the  most  proper. 

The  evils  and  difficulties  formerly  encountered 
in  setting  fractured  limbs  undoubtedly  proceeded 
in  a great  measure  from  the  violent  extension  and 
counter-extension  practised  by  our  ancestors.  As 
they  were  ignorant  of  the  utility  of  relaxing  the 
muscles,  which  displaced  the  ends  of  the  broken 
bone,  they  had  no  means,  but  the  employment  of 
actual  force,  to  effect  the  reduction.  Since,  how- 
ever,  the  excellent  instructions  delivered  by  Pott 
have  received  due  attention,  practitioners  have 
generally  been  careful,  in  the  reduction  of  frac- 
tures, to  incapacitate  the  muscles  as  much  as 
possible  by  relaxing  them,  and  thus  all  necessity 
for  violent  extension  and  counter-extension  has 
been  removed. 

It  is  difficult  to  lay  down  rules  respecting  the 
precise  degree  of  force  which  should  be  used  in 
making  extension;  for  it  must  vary  in  different 
cases,  according  to  the  species  of  displacement, 
and  the  number  and  power  of  the  muscles  con- 
cerned in  producing  it.  In  transverse  fractures, 
displaced  only  according  to  the  diameter  of  the 
bone,  a very  moderate  extension  suffices,  as  it  is 
merely  practised  with  a view  of  lessening  the 
friction  and  pressure  of  the  surfaces  of  the  fracture 
against  one  another.  But  whatever  be  the  di- 
rection of  the  fracture,  when  the  fragments  pass 
over  each  other,  the  extension  and  counter- 
extension should  be  such  as  to  remove  the  short- 
ening of  the  limb,  and  overcome  the  force  of 
those  muscles,  which,  after  all  attention  has  been 
paid  to  their  relaxation,  still  oppose  the  reduction. 
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Extension,  however,  ought  never  to  be  practised 
in  a violent  and  sudden  way ; but,  in  as  gradual  a 
manner  as  possible,  the  utmost  care  being  taken 
not  to  shake,  nor  even  move,  the  limb  any  more 
than  can  be  avoided.  When  the  practitioner 
extends  a broken  member  all  at  once  violently,  he 
excites  the  muscles  to  strong  spasmodic  action, 
and  there  is  some  danger  of  lacerating  them, 
because  their  fibres  are  not  allowed  the  requisite 
time  to  yield  to  the  force  which  elongates  them. 
The  extension  is  to  begin  in  the  direction  of  the 
lower  fragment,  and  be  continued  in  that  which  is 
natural  to  the  body  of  the  bone. 

In  every  case  of  fracture  with  displacement,  as 
soon  as  the  necessary  extension  has  been  made, 
the  surgeon  is  to  endeavour  to  place  the  ends  of 
the  broken  bone  in  their  natural  situation  : this 
is  termed  coaptation,  or  setting.  This  operation 
is  to  be  undertaken  in  different  ways,  according 
to  the  species  of  displacement,  and  the  practitioner 
can  almost  always  execute  it  by  acting  upon  the 
lower  fragment,  without  applying  his  fingers  di- 
rectly to  the  fracture  itself,  in  order  to  regulate 
the  contact  of  the  extremities  of  the  bone.  When, 
however,  it  is  j udged  necessary  for  this  purpose  to 
touch  the  broken  part  itself,  it  should  be  done  with 
the  utmost  gentleness,  so  as  to  avoid  pressing  the 
soft  parts  against  the  points  and  splinters  of  bone. 

Although  the  reduction  of  fractures  may  in 
general  be  accomplished  with  tolerable  facility,  it 
sometimes  happens  that  the  first  attempts  fail. 
This  is  occasionally  ascribable  to  the  employment 
of  too  much  force,  and  too  little  management,  in 
making  the  extension ; whereby  the  muscles  are 
irritated,  and  act  so  powerfully,  that  the  design  of 
the  surgeon  is  completely  frustrated.  Here,  the 
grand  means  of  success  is  putting  the  limb  into 
such  a position  as  will  relax  the  most  powerful 
muscles  which  oppose  the  reduction.  Sometimes, 
however,  the  irritable  and  convulsive  state  of  the 
muscles  is  not  the  effect  of  any  wrong  mode  of 
proceeding  on  the  part  of  the  surgeon ; but  arises 
from  the  alarm,  pain,  and  injury  caused  by  the 
accident  itself,  the  comminuted  state  of  the  bone, 
the  irritation  of  spiculae,  or  the  very  oblique  di- 
rection of  the  fissure.  Here  relaxing  the  muscles 
is  also  the  most  likely  method  of  removing  the 
difficulty.  In  short,  now  that  the  utility  of  paying 
attention  to  this  principle  is  universally  known  in 
the  profession,  a fracture  is  rarely  met  with  which 
cannot  be  immediately  reduced ; particularly  if 
opium  be  given,  and  a copious  bleeding  be  pre- 
mised when  the  patient  is  a strong  muscular 
subject.  This  evacuation,  indeed,  will  also  prove 
for  other  reasons  highly  beneficial,  where  the  limb 
is  much  contused  and  swollen,  and  the  tendency 
to  inflammation  is  great.  But  supposing  the  bone 
can  not  be  made  to  lie  well  at  first,  it  will  easily 
be  made  to  do  so  in  the  course  of  a few  days, 
when  the  tendency  to  spasm  has  diminished,  and 
the  pain  and  first  irritation  have  subsided.  Only 
let  the  surgeon  watch  and  regulate  the  position  of 
the  limb  about  this  period,  and  the  cure  will  be 
completed  without  any  deformity. 

7.  Of  the  Means  for  keeping  Fractures 

reduced. 

After  the  bones  have  been  put  into  their  na- 
tural situation,  time  alone  would  complete  their 
cure,  were  there  not  in  the  muscles  a continual 
propensity  to  displace  the  ends  of  the  fracture 
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again.  In  cases  of  fracture,  the  muscles  are  often 
affected  with  involuntary  spasmodic  action,  by 
wffiich  the  broken  part  would  certainly  be  dis- 
placed, were  no  measures  taken  to  maintain  the 
extremities  of  the  broken  bone  in  contact.  Be- 
sides, the  patient,  in  easing  himself,  coughing, 
sneezing,  &c.  must  unavoidably  subject  the  limb 
to  a degree  of  motion,  by  which  the  coaptation 
would  be  altogether  destroyed.  Hence,  the  ne- 
cessity of  employing  means  for  fixing  the  broken 
limb  so  effectually,  that  it  may  continue  perfectly 
motionless  during  the  whole  time  requisite  for  the 
union  of  the  fracture.  The  means,  employed  for 
the  fulfilment  of  this  indication,  are : an  advan- 
tageous position  ; quietude ; bandages ; splints ; 
and  various  kinds  of  apparatus. 

In  the  treatment  of  all  fractures,  the  position 
of  the  part,  and  indeed  of  the  whole  body,  is  a 
thing  of  material  importance.  Whenever  the 
case  is  a fracture  of  the  lower  extremities,  the 
patient  should  lie  strictly  in  bed,  until  the  callus 
is  completely  formed  and  strong.  It  is  likewise  an 
advantage  not  to  have  the  bed  too  wide,  because 
the  surgeon  and  assistants  can  then  more  conve- 
niently get  at  any  part  of  the  limb.  As  feather- 
beds are  too  yielding,  a horse-hair  mattress  is 
preferable.  Boyer,  indeed,  is  so  impressed  with 
the  utility  of  letting  the  patient  lie  upon  a surface, 
which  will  not  sink,  that  he  recommends  two 
mattresses  to  be  used,  and  a board  to  be  laid  under 
the  upper  one,  from  the  hip  to  beyond  the  patient’s 
foot.  (Mai.  Chir.  p.  39.  vol.  iii.) 

Generally  the  most  favourable  position  for  a frac- 
tured limb  is  that,  in  which  all  the  muscles,  passing 
over  the  fracture,  and  extending  either  to  the 
lower  fragment,  or  to  that  part  of  the  limb,  which 
is  articulated  with  it,  are  equally  relaxed.  The 
injured  limb  should  also  have  firm  support  at  every 
point,  and  its  position  ought  to  be  regulated,  so 
that  not  only  this  object  be  carefully  fulfilled,  but 
at  the  same  time  the  chance  of  displacement  from 
the  action  of  the  muscles,  or  the  weight  of  the 
body,  or  part  itself,  may  be  diminished  as  much 
as  possible. 

The  natural,  or  rather  the  most  easy,  position 
of  the  limb,  is  that  which  is  usually  chosen  by  a 
person  who  reposes  himself,  or  who  is  sleeping  • 
for  then  all  motion  is  suspended,  and  every  part 
assumes  that  posture  which  is  most  congenial  to 
it.  In  this  condition,  the  limbs  are  not  extended, 
nor  yet  entirely  bent ; but  only  in  a moderate 
state  of  flexion.  Hence,  Boyer  remarks,  that  a 
half-bent  position  of  the  limbs  is  that  which  is 
most  natural,  and  that  in  which  all  the  muscles 
enjoy  an  equal  degree  of  relaxation,  and,  conse- 
quently, that  it  is,  generally  speaking,  the  best  for 
fractures.  This  posture,  which  was  recommended 
by  Hippocrates  and  Galen,  has  been  highly  ex- 
tolled by  Pott,  who  appears  to  have  exaggerated 
its  advantages.  Considered  in  a general  way,  it 
is  without  contradiction  preferable  to  every  other 
position  of  the  limb ; but  its  employment  should 
be  liable  to  exceptions,  as  will  be  noticed  in 
treating  of  particular  fractures.  (See  Trait 6 des 
Mai,  Chir.  t.  viii.  p.  40.) 

In  whatever  position  a broken  limb  is  placed,  it 
should  bear,  throughout  its  whole  length,  equally 
and  perpendicularly  upon  the  surface  on  which  it 
lies,  and  not  be  only  partially  supported.  When, 
for  example,  only  the  extremities  of  a fractured 
limb  rest  upon  the  bed,,  the  weight  of  the  limb 
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itself  will  make  it  bend  in  the  situation  of  the 
fracture.  The  limb  will  also  be  rendered  crooked, 
if  the  broken  part  be  supported,  while  the  extre- 
mities of  the  limb  (especially  the  inferior),  sink 
lower  by  their  own  weight.  The  displacement  of 
the  fracture  is  not  the  only  inconvenience  arising 
from  the  limb  being  laid  upon  a surface,  where  it 
is  not  every  where  equally  well  supported  The 
parts  which  bear  on  this  surface,  experience  a 
painful  degree  of  'pressure,  which,  if  long  con- 
tinued, may  produce  inflammation,  and  even 
sloughing  of  the  integuments.  Thus,  in  fractures 
of  the  leg,  gangrene  of  the  heel  has  sometimes 
arisen  entirely  from  this  cause.  Such  incon- 
veniences may  often  be  prevented  by  laying  a 
fractured  limb  on  a surface  of  corresponding 
form  ; that  is  to  say,  on  a surface,  which  is  de- 
pressed where  the  limb  has  projections,  and  rises 
where  it  presents  depressions.  The  surface  should 
not  be  so  hard  as  to  annoy  the  patient ; yet  it 
ought  to  be  sufficiently  firm  not  to  yield  to  the 
weight  of  the  limb  and  apparatus.  The  best 
pillows  ’and  pads  for  the  support  of  broken  limbs 
are  stuffed  with  chaff  of  oats,  a substance  which 
is  preferable  to  feathers,  tow,  or  wool,  because  it 
more  readily  admits  ;of  being  pushed  from  the 
place  where  the  limb  is  prominent  to  another  si- 
tuation where  the  member  presents  a depression  or 
hollow. 

In  whatever  position  fractured  limbs  are  placed, 
they  ought  to  be  kept  perfectly  quiet  during  the 
whole  time  requisite  for  the  union.  If  the  broken 
bone  be  moved  while  the  callus  is  forming,  the 
surfaces  of  the  fracture  rub  against  each  other, 
and  the  process  is  disturbed  and  retarded ; and, 
indeed,  sometimes  by  repeatedly  moving  the 
limb,  the  consolidation  of  fractures  is  entirely 
prevented. 

In  order  to  maintain  the  limb  in  the  right  po- 
sition, and  in  a state  of  quietude,  and  to  preserve 
the  fragments  in  proper  contact  with  respect  to 
each  other,  the  surgeon  is  to  caution  the  patient  to 
avoid  moving  more  than  can  be  helped,  and  every 
cause  likely  to  subject  the  limb  to  any  kind  of 
shock  or  concussion  is  to  be  removed.  Rut,  in 
particular,  it  will  be  necessary  to  apply  a retentive 
apparatus,  usually  consisting  of  bandages*  splints, 
tapes,  straps  and  buckles,  soft  pads,  &c. 

At  St.  Bartholemew’s  Hospital,  it  has  been  cus- 
tomary ever  since  the  time  of  Pott,  to  apply  to 
the  integuments  over  a simple  fracture  a plaster  of 
brown  soap  cerate  ; and  many  surgeons  still  follow 
the  same  plan.  “ If  this  plaster  be  employed,  it 
should  be  put  on  in  such  manner  as  that  it  may 
be  renewed  and  shifted  as  often  as  may  be  ne- 
cessary without  moving  the  limb  in  any  manner : 
it  being  certain,  that  when  once  a broken  thigh 
or  leg  has  been  properly  put  to  rights,  and  has 
been  deposited  properly  on  the  pillow,  it  ought 
not  ever  to  be  lifted  up,  or  moved  from  it  again 
without  necessity,  until  the  fracture  is  perfectly 
united.”  (Pott.)  In  the  North  London  Hospital, 
neither  the  soap  nor  any  other  plaster  is  commonly 
used  for  simple  fractures.  I know,  however,  of 
no  objection  to  it,  and  often  employ  it  in  private 
practice,  on  the  principle  that  it  affords  some 
trivial  support  and  protection  to  the  injured  part, 
and  is  mostly  agreeable  to  the  patient. 

With  respect  to  bandages,  the  common  roller 
answers  for  fractures  of  the  humerus,  radius,  ulna, 
and  fibula.  Indeed,  when  M ‘Intyre’s  apparatus 


is  made  use  of,  or  Desault’s  method  of  treating  a 
broken  thigh  is  followed,  it  is  the  most  eligible 
bandage  for  all  simple  fractures  of  the  lower  ex- 
tremity, and  even  for  some  compound  ones.  But 
if  a broken  thigh  or  leg  is  to  be  treated  according 
to  Pott’s  directions,  then  the  eighteen,  or  many 
tailed  bandage  is  necessary.  The  advantages  of 
it  are  that,  by  means  of  it,  all  necessity  is  avoided 
of  lifting  up,  and  disturbing  the  limb,  every  time 
it  is  dressed,  or  every  time  the  bandage  loosens. 
Indeed,  with  it  the  leg  or  thigh  need  never  once 
be  removed  during  the  cure,  from  the  pillow  or 
splint,  on  which  it  has  been  deposited. 

The  same  advantage,  however,  is  obtained  with 
common  rollers,  when  MTntyre’s  apparatus  is 
used,  which,  as  well  as  the  limb  itself,  is  to  be 
encircled  by  them.  (See  Description  of  a Splint 
invented  fur  the  Treatment  of  Fractured  Limbs  by 
James  M‘ Intyre,  8vo.  Newcastle,  1825.)  In  the 
North  London  Hospital  we  dispense  with  the  sock, 
and  fix  the  limb  with  three  rollers:  one  surrounds 
the  upper  part  of  the  leg  and  the  knee ; another 
binds  the  foot  to  the  foot-piece  and  encircles  the 
ankle  ; and  the  third  is  applied  to  the  central  part 
of  the  leg,  including  the  situation  of  the  fracture. 
This  last  roller  admits  of  being  taken  off,  and  the 
fracture,  simple  or  compound,  examined,  without 
meddling  with  the  other  rollers,  which  steady  the 
upper  and  lower  parts  of  the  leg,  and  therefore  it 
does  not  undergo  the  slightest  disturbance.  On 
the  whole,  I cannot  fancy  that  any  apparatus  for 
broken  legs,  will  ever  fulfil  its  purposes  better 
than  that  of  Mr.  M Untyre,  which  has  also  the 
recommendation  of  great  simplicity.  A very  cheap 
form  of  this  apparatus  has  lately  been  contrived 
by  Mr.  Liston,  the  peculiarities  of  which  are  the 
omission'of  most  of  the  thigh  part,  and  the  placing 
of  an  aperture  at  the  point  where  the  heel  lies,  so 
that  the  painful  pressure  on  this  part  is  consi- 
derably lessened.  However,  those  surgeons  who 
prefer  to  treat  fractured  thighs  in  the  flexed  po- 
sition, with  the  patient  on  his  back,  will  find 
MUntyre’s  apparatus,  as  arranged  by  himself, 
exceedingly  convenient. 

Another  surgeon  of  Newcastle,  Mr.  T.  M. 
Greenhow,  is  also  the  inventor  of  an  exceedingly 
ingenious  apparatus  for  fractures  of  the  lower  ex- 
tremity. It  enables  the  surgeon  to  bring  the  whole 
circumference  of  a broken  leg  into  view,  after  the 
fracture  has  been  set,  without  the  least  movement 
or  disturbance  of  any  part  of  the  limb.  This,  as 
every  man  of  experience  knows,  is  a great  ad- 
vantage in  the  treatment  of  compound  fractures, 
where  the  application  of  dressings  to  the  wound 
sufficiently  often,  the  prompt  discharge  of  ab- 
scesses, the  preservation  of  the  parts  in  a cleanly 
state,  and  the  opportunity  of  inspecting  the  po- 
sition of  the  ends  of  the  fracture  in  the  early 
stages  of  the  formation  of  the  callus,  are  objects 
contributing  very  essentially  to  the  favourable 
progress  and  termination  of  these  accidents.  With 
this  apparatus  permanent  extension  either  of  the 
leg  or  thigh,  if  judged  advisable,  may  be  adopted, 
there  being  a contrivance  for  this  object.  One 
chief  principle  of  Mr.  Greenhow’s  apparatus  is, 
that  the  limb  remains  supported  in  an  iron  frame- 
work, after  every  thing  else  has  been  removed. 
(See  T.  M.  Greenhow’s  Description  of  an  Ap- 
paratus intended  to  facilitate  the  Treatment  of 
Fractures,  fyc.  8vo.  Lond.  1833.) 

In  France,  the  preference  is  given  to  Scultetus’s 
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bandage  in  almost  every  instance,  where  we  em- 
ploy the  eighteen-tailed  one,  from  which  it  prin- 
cipally differs  in  being  composed  of  separate 
transverse  pieces  admitting  of  removal,  so  that 
when  a part  of  the  bandage  is  soiled,  it  can  be 
taken  away,  and  a clean  piece,  (first  stitched  to 
that  which  is  about  to  be  removed,)  drawn  under 
the  limb,  without  disturbing  the  whole  of  the 
dressings.  Dupuytren  was  partial  to  this  bandage, 
not  only  in  cases  of  compound  fracture,  but  others 
where  a frequent  change  of  parts  of  the  bandage 
was  rendered  necessary  by  the  discharge. 

As  a general  remark,  we  may  say,  that  some 
apparatus  of  the  foregoing  kinds,  a double  ob- 
lique plane,  or  else  splints,  are  unquestionably  the 
most  efficient  of  all  the  applications  made  to  a 
broken  limb,  with  the  view  of  keeping  the  ends  of 
the  fracture  steady,  and  in  a proper  state  of 
contact. 

“ Splints,”  says,  Pott,  “ are  generally  made  of 
pasteboard,  wood,  or  some  resisting  kind  of  stuff, 
and  are  ordered  to  be  applied  lengthways  on  the 
broken  limb  ; in  some  cases  three,  in  others  four ; 
for  the  more  steady  and  quiet  detention  of  the 
fracture. 

“ That  splints,  properly  made  and  judiciously 
applied,  are  very  serviceable,  is  beyond  all  doubt  - 
but  their  utility  depends  much  on  their  size,  and 
the  manner  in  which  they  are  applied. 

“ The  true  and  proper  use  of  splints  is  to 
preserve  steadiness  in  the  whole  limb,  without 
compressing  the  fracture  at  all.  By  the  former 
they  become  very  assistant  to  the  curative  in- 
tention ; by  the  latter  they  are  very  capable  of 
causing  pain  and  other  inconveniences  3 at  the 
same  time  that  they  cannot,  in  the  nature  of 
things,  contribute  to  the  steadiness  of  the  limb. 

“ In  order  to  be  of  any  real  use  at  all,  splints 
should,  in  the  case  of  a broken  leg,  reach  above 
the  knee,  and  below  the  ankle  ; should  be  only 
two  in  number,  and  should  be  so  guarded  with 
tow.,  rag,  or  cotton,  that  they  should  press  only 
on  the  joints,  and  not  at  all  on  the  fracture. 

“ By  this  they  become  really  serviceable  ; but 
a short  splint,  which  extends  only  a little  above 
and  a little  below  the  fracture,  and  does  not  take 
in  the  two  joints,  is  an  absurdity,  and  what  is 
worse,  it  is  a mischievous  absurdity. 

<£  By  pressing  on  both  joints,  they  keep  not 
only  them,  but  the  foot  steady;  by  pressing  ,on 
the  fracture  only,  they  cannot  retain  it  in  its  place, 
i f the  foot  be  in  the  smallest  degree  displaced ; 
but  they  may,  and  frequently  do,  occasion  mischief, 
by  rudely  pressing  the  parts  covering  the  fracture 
against  the  edges  and  inequalities  of  it. 

“ In  the  case  of  a fractured  os  femoris,  if  the 
limb  be  laid  in  an  extended  posture,  one  splint 
should  certainly  reach  from  the  hip  to  the  outer 
ankle,  and  another  (somewhat  shorter)  should 
extend  from  the  groin  to  the  inner  ankle.  In  the 
case  of  a broken  tibia  and  fibula,  there  never  can 
be  occasion  for  more  than  two  splints,  one  of 
which  should  extend  from  above  the  knee  to 
below  the  ankle  on  one  side,  and  the  other  splint 
should  do  the  same  on  the  other  side.”  (See 
Pott’s  Chir.  Works,  vol.i.  p.  1298,  &c.  edit.  1808.) 

Splints,  double  oblique  planes,  and  other  kinds 
of  support  for  broken  limbs,  must  always  be  lined 
with  pads  of  tow,  oat-chaff,  or  other  soft  materials, 
for  otherwise  their  pressure  would  cause  severe 
pain,  inflammation,  ulceration,  and  even  sloughing. 
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Assalini  strongly  disapproves  of  the  employment 
of  all  tight  bandages,  and  of  covering  the  whole  of 
a broken  limb"  with  splints.  He  was  called  to  a 
gentleman  of  rank  at  Paris,  who  had  broken  the 
knee-pan  transversely.  He  laid  the  limb  upon  a 
concave  splint,  the  shape  of  which  was  adapted  to 
the  under  surface  of  a part  of  the  leg  and  thigh. 
No  bandage  was  used,  merely  two  leather  straps, 
which  crossed  upon  the  knee,  and  included  the 
fractured  bone.  A perfect  bony  union  was  thus 
easily  effected.  Assalini  afterwards  extended  the 
use  of  a concave  splint,  applied  under  the  limb,  to 
fractures  of  the  leg  and  thigh.  In  the  first  of  these 
cases,  however,  only  the  thigh  is  received  in  the 
hollow  splint,  and  from  this  two  lateral  splints  go 
along  the  leg.  The  apparatus  has  also  a kind  of 
sole  for  the  support  of  the  foot.  As  this  simple 
contrivance  is  fastened  with  a very  few  straps,  and 
no  plasters,  or  bandages  are  used,  the  surgeon  has 
constantly  a view  of  the  whole  front  of  the  limb, 
and  of  the  fractured  part  of  it.  In  compound  frac- 
tures, he  covers  the  wound  with  linen  compresses, 
wet  with  cold  water.  ( Manual e di  Chirurgia, 
Parte  prime,  1812.)  See  Splint. 

So  convinced  is  Baron  Larrey  of  the  advantage  of 
keeping  broken  limbs  perfectly  motionless,  after  they 
have  been  properly  set,  that  he  sometimes  employs 
an  apparatus  which  moulds  itself  to  the  shape  of  the 
limb,  then  hardens,  and  remains  applied  during  the 
whole  of  the  treatment,  unless  circumstances  call  for 
its  earlier  removal.  The  apparatus  is  made  by  wet- 
ting the  pads,  compresses,  and  bandages  in  a lotion, 
containing  the  acetate  of  lead  and  white  of  egg, 
which,  when  it  has  dried,  leaves  the  apparatus 
sufficiently  hard  and  stiff  to  afford  full  support  and 
steadiness  to  the  limb,  with  the  advantage  of  being 
most  perfectly  accommodated  to  the  exterior  of  it. 
This  plan  is  followed,  not  merely  in  simple,  but 
compound  fractures,  and  when  there  is  a necessity 
for  removing  the  patient  any  distance,  is  found  by 
Larrey  highly  expedient. 

In  oblique  fractures  of  the  the  thigh,  and  some- 
times even  in  those  of  the  leg,  the  difficulty  of  ac- 
complishing by  the  ordinary  means  a cure  free 
from  deformity,  and  especially  without  a shorten- 
ing of  the  limb,  led  to  the  idea  of  employing  per- 
manent extension.  This  expression  implies  the 
operation  of  a bandage,  or  machine,  which  con- 
tinually draws  the  fragments  of  the  broken  bone  in 
contrary  directions,  at  the  same  time  that  it  restrains 
them  from  gliding  over  each  other,  and  maintains 
them  in  contact  during  the  whole  time  necessary 
for  their  union.  In  England,  this  practice  has 
long  been  relinquished.  It  appears  to  have  been 
chased  away  by  the  dazzling  theory  of  relaxing 
every  muscle  in  such  manner  as  to  render  it  inca- 
pable of  displacing  an  oblique  fracture.  Desault 
saw,  however,  great  inconsistency  in  the  doctrine 
of  the  possibility  of  relaxing  the  muscles,  so  as  to 
incapacitate  the  whole  set  of  them  connected  with 
a broken  thigh  and  he  never  ceased  to  inculcate 
that  a mechanical  apparatus  was  the  main  thing 
by  which  the  shortening  of  the  limb  was  to  be  pre- 
vented. When  we  consider  the  treatment  of  frac- 
tured thighs,  we  shall  find  that  the  principle  of 
permanent  but  moderate  extension  has  had  in 
France  advocates  of  great  talent  and  eminence 
though  it  is  a method  to  which  many  surgeons  in 
this  country  entertain  strong  objections. 

By  means  of  permanent  extension  (observes 
Boyer),  we  not  only  succeed  in  uniting  the  frac- 
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lure,  while  the  limb  preserves  its  natural  length  ; 
but,  we  afford  the  part  a steadiness  which  is  sin- 
gularly favourable  to  the  formation  of  the  callus. 
In  order  to  derive  from  permanent  extension  the 
utmost  benefit,  and  render  the  method  as  little 
painful  as  possible,  and  supportable  during  the 
whole  time  of  treatment,  he  recommended  the  ma- 
chines and  bandages  to  be  constructed  and  applied 
conformably  to  the  following  rules. 

We  should  avoid  compressing  the  muscles  which 
pass  over  the  situation  of  the  fracture,  and  the 
elongation  of  which  organs  is  necessary  to  restore  to 
the  limb  the  length  which  it  has  lost  by  the  gliding 
of  the  fragments  over  each  other. 

The  extending  and  counter-extending  force  ought 
to  be  divided  upon  as  large  surfaces  as  possible. 

The  powers,  making  permanent  extension,  should 
act  accoi'ding  to  the  direction  of  the  axis  of  the 
broken  bone. 

The  extension  should  be  practised  in  as  slow,  gra- 
dual, and  insensible  a manner  as  possible. 

Lastly  ; the  parts,  upon  which  the  extending  and 
counter-extending  force  acts,  should  be  defended  ; 
and  the  compression,  made  by  the  tapes,  or  other 
pieces  of  the  bandage  and  apparatus,  ought  to  be 
equalised.  (Mai.  Chir.  t.  iii.  p.  56.  59.) 

If  we  consider  the  principles  on  which  the  me- 
chanical means  operate  usefully  in  the  treatment 
of  different  fractures,  we  shall  find  that  they  are 
various.  For  the  most  part,  they  have  this  effect 
by  holding  the  ends  of  the  fracture  steadily  in  con- 
tact, maintaining  the  proper  length  of  the  limb, 
and  hindering  motion  not  only  of  the  broken  bone 
itself  but  of  the  joints  connected  with  it,  without 
which  object  being  fulfilled,  the  fracture  must 
always  be  liable  to  hurtful  disturbance.  In  frac- 
tures of  the  shafts  of  the  femur  and  humerus,  and 
of  the  tibia,  fibula  and  bones  of  the  fore-arm,  the 
apparatus  acts  beneficially  in  all  or  some  of  these 
ways  ; but,  on  certain  occasions,  it  accomplishes 
its  purpose,  not  by  any  direct  action  on  the  broken 
part  of  the  limb  itself,  but  by  holding  the  limb  in  a 
particular  position,  and  maintaining  its  due  length. 
Thus,  when  the  neck,  or  upper  part  of  the  thigh- 
bone is  broken,  the  apparatus  can  have  but  an 
imperfect  effect,  by  its  direct  operation  on  the  frac- 
ture, this  portion  of  the  bone  being,  as  it  were,  not 
within  its  immediate  grasp.  But,  by  holding  the 
limb  in  the  right  position,  keeping  it  steady,  and 
preventing  its  retraction,  and  the  eversion  or  in- 
version of  the  foot,  it  accomplishes  all  which  it  is 
in  the  power  of  surgeons  to  do,  especially  if  care 
betaken  to  let  the  pelvis  and  broken  portion  of  the 
bone  be  so  connected  together  by  the  apparatus,  as 
to  render  them,  as  it  were,  one  piece,  only  move- 
able  together,  in  every  movement  of  the  patient,  or 
change  in  the  surface  on  which  he  is  lying. 

Frequently  position  does  every  thing,  without 
the  slightest  attempt  to  make  any  direct  pressure 
on  the  fracture,  or  to  act  upon  it  immediately  by 
any  other  means.  This  is  exemplified  in  fractures 
of  the  clavicle,  cases,  in  which,  as  well  as  several 
others,  we  see  no  splints  at  all  employed,  the  re- 
quisite position  of  the  arm  and  shoulder  being 
maintained  with  a sling  roller  and  pad  in  the  ax- 
illa. Even  in  some  cases  where  a splint  is  em- 
ployed, it  only  operates  by  fixing  the  limb  in  the 
desirable  position,  as  illustrated  in  fractures  of  the 
olecranon.  In  these  last  cases  we  do  also  use  me- 
chanical means  to  keep  the  upper  fragment  from 
ascending  too  far ; but,  in  other  instances,  position 


and  quietude  are  the  only  principles  in  operation, 
as  in  the  treatment  of  fractures  of  the  coracoid  and 
acromion  processes  of  the  scapula.  Here  the 
relaxation  of  the  muscles  by  position,  and  quietude 
of  the  shoulder,  are  the  only  essential  things  to 
be  attended  to,  and,  whatever  mechanical  means  are 
employed,  are  not  designed  to  act  directly  on  the 
broken  parts  of  the  bone. 

Occasionally,  the  application  of  splints,  band- 
ages, and  other  mechanical  means  should  be  defer- 
red. This  is  proper  in  fractures  near  joints,  as  of 
the  olecranon,  patella,  &e.  where  the  inflammation 
and  swelling  prohibit  any  compression  of  the  part. 
Under  such  circumstances,  the  first  indication  is  to 
subdue  the  inflammation  by  means  of  cold  appli- 
cations, bleeding,  &c.,  care  being  taken,  however, 
to  lay  the  limb  in  a judicious  position. 

8.  Means  for  preventing  and  removing  the 

UNFAVOURABLE  SYMPTOMS  LIABLE  TO  ARISE 

from  Fractures. 

After  having  reduced  the  fracture,  applied  the 
apparatus  for  maintaining  the  reduction,  and  put 
the  part  in  an  advantageous  position,  the  prac- 
titioner is  to  attend  to  another  indication,  viz. 
the  prevention  and  removal  of  any  unfavourable 
symptoms. 

With  the  exception  of  a few  simple  fractures  of 
the  upper  extremity,  it  is  proper  to  allow  for  the 
first  few  days  only  very  low  diet.  When  the  pa- 
tient is  young,  and  strong,  and  the  swelling  and 
inflammation  considerable,  venesection  should  be 
practised.  In  other  circumstances,  it  may  be  dis- 
pensed with,  because  it  is  well  known,  that  for  the 
quick  formation  of  callus,  by  which  the  fracture  is 
to  be  united,  strength  and  a vigorous  circulation 
are  highly  favourable.  The  patient  may  be  per- 
mitted to  dririk  as  often,  and  as  much  as  he  likes, 
of  any  cooling  acid  beverage.  A very  low  diet  is 
only  to  be  continued  the  first  few  days,  unless  great 
inflammation  arise ; for  experience  proves,  that 
the  method,  when  too  much  prolonged,  has  bad 
effects,  and  tends,  on  the  same  principle  as  bleed- 
ing, to  retard  the  union  of  the  fracture. 

Costiveness  is  to  be  obviated  by  the  use  of  mild 
aperient  medicines.  It  must  be  confessed,  how- 
ever, that  in  fractures  of  the  lower  extremity,  the 
disturbance  of  the  limb  caused  by  the  patient’s  be- 
ing obliged  to  move  himself,  after  taking  a purg- 
ative, is  seriously  objectionable  ; but,  perhaps,  in 
all,  and  certainly  in  some,  habits,  the  neglect  to 
open  the  bowels  soon  after  the  accident,  would 
have  still  more  pernicious  consequences.  In  order 
to  lessen  the  disturbance,  a bed-pan  should  be  in- 
troduced under  the  patient.  Here,  also,  I feel  it 
my  duty  to  recommend  to  the  notice  of  the  pro- 
fession a very  complete  fracture-bed  invented  by 
my  friend,  Mr.  Earle.  One  great  convenience  of 
this  bed,  the  cost  of  which  is  moderate,  is  to  enable 
the  patient  to  void  his  feces,  without  the  slightest 
change  of  position,  or  disturbance ; an  object 
effected  by  the  simple  contrivance  of  a little  kind 
of  trap,  opening  under  the  bed,  out  of  which  a 
small  portion  of  the  mattress  admits  of  being  with- 
drawn, and  a tin  receptacle  is  placed  for  the  recep- 
tion of  what  is  voided  from  the  bowels  and  blad- 
der. Some  other  advantages  of  this  apparatus 
will  be  hereafter  briefly  mentioned. 

Wilh  respect  to  external  applications,  we  should 
carefully  avoid  using  all  such  plasters  and  oint- 
ments as  irritate  the  skin,  or  create  a disagreeable 
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itching;  for  they  sometimes  bring  on  erysipelas. 
The  emplastrum  saponis  in  common  use  is  the  best 
for  all  simple  fractures,  and  it  is  the  best,  rather 
because  it  does  no  harm,  than  because  it  does  any 
essential  good.  In  some  cases,  and  especially  in 
summer,  it  is  a good  plan  for  the  first  few  days  to 
wet  the  bandages  with  cold  water ; for  in  this  way, 
the  tendency  to  inflammation  and  swelling  may  be 
considerably  lessened.  The  surgeon,  however, 
should  recollect,  that  the  bandage  shrinks  when 
wet,  and  may  become  so  tight  as  to  do  harm,  if  not 
attended  to.  Solutions  of  the  acetate  of  lead  make 
the  bandages  stiff  and  hard  ; and  as  they  are  per- 
haps not  more  efficacious  than  cold  water  alone, 
the  latter  is  sometimes  preferred. 

When  a fracture  is  well  set,  the  position  of  the 
part  right,  and  the  bandage  and  splints  neither  too 
tight,  nor  too  slack,  the  less  the  broken  bone  is 
moved,  and  the  less  the  apparatus  and  dressings 
are  disturbed,  the  better.  Sometimes,  however, 
the  practitioner  is  obliged  to  take  off  the  splints, 
and  undo  the  bandage,  in  order  to  ascertain  that 
the  ends  of  the  fracture  lie  in  even  contact.  Were 
he  to  leave  the  splints  on  the  part  too  long,  with- 
out ever  being  sure  of  this  important  point,  he 
might  find,  when  too  late  for  alteration,  that  the 
fracture  was  in  a state  of  displacement,  and  the 
limb  seriously  deformed.  Hence,  one  reason  for 
employing  the  eighteen-tailed  bandage,  or  an  ap- 
paratus, like  that  of  M’lntyre’s,  which  admits  of 
being  opened,  without  disturbing  the  limb,  or  even 
without  lifting  it  from  the  surface  upon  which  it. 
has  been  deposited. 

In  fractures  of  the  lower  extremities,  particu- 
larly of  the  legs,  it  sometimes  happens,  the  first  two 
or  three  nights  after  the  reduction,  that  the  limb  is 
affected  with  spasms,  which  displace  the  ends  of 
the  bone.  Here,  if  the  patient  be  young  and 
strong,  let  blood  be  taken  from  the  arm,  the  bowels 
be  emptied,  and  opium,  or  morphia  prescribed  ; 
strict  attention  being  also  paid  to  restore  the  ends 
of  the  fracture  to  a right  position  again.  If  they 
cannot  be  kept  in  exactly  a good  posture  at  first, 
they  will  admit  of  being  so,  after  a few  days,  when 
the  tendency  to  spasm  has  diminished. 

When  the  callus  has  acquired  some  firmness, 
the  patient  should  still  keep  the  part  or  limb  quiet, 
until  the  union  is  perfectly  consolidated.  And,  in 
fractures  of  the  lower  extremity,  even  after  the 
union  has  proceeded  so  far,  that  the  splints  admit 
of  being  left  off,  the  patient  ought  not  to  venture  to 
get  out  of  bed,  or  bear  upon  the  limb,  till  several 
more  days  have  elapsed. 

All  fractures,  however  simple  and  well  treated 
they  may  be,  are  constantly  followed  by  weakness 
and  stiffness  of  the  limb.  These  unpleasant  con- 
sequences are  the- greater,  the  more  violently  the 
limb  has  been  contused,  the  nearer  the  fracture  is 
to  a joint,  and  the  longer  the  part  has  remained 
motionless,  and  without  exercise.  The  stiffness 
always  affects  the  inferior  joint  of  the  broken  bone, 
much  more  than  the  superior.  For  the  relief  of 
these  effects  of  fractures,  it  is  customary  to  employ 
friction,  liniments,  emollient  applications,  cold 
washes  and  bathing ; but,  sometimes,  notwith- 
standing such  remedies,  the  member  does  not 
quickly  recover  its  strength,  but  continues  stiff  and 
weak  for  a year,  or  even  a longer  time.  The  most 
effectual  plans  for  the  prevention  of  this  state  should 
therefore  be  resorted  to  early.  These  consist  in 
making  the  joints  nearest  the  fracture  execute 


slight  motions,  as  soon  as  the  union  is  sufficiently 
advanced,  not  to  be  in  danger  of  interruption  from 
this  practice.  A great  deal  of  caution,  however, 
is  necessary  in  moving  the  part,  and  it  is  safer  for 
the  surgeon  to  superintend  the  business  himself, 
than  leave  it  to  the  patient,  or  others.  One  of  the 
best  proceedings  also  for  the  hinderance  of  much 
weakness  and  stiffness  in  the  limb  after  a fracture, 
is  to  discontinue  the  splints  and  tight  bandages, 
immediately  the  state  of  the  callus  will  allow. 
The  manner  in  which  their  pressure  retards  the 
circulation,  and  prevents  the  action  of  the  muscles, 
is  one  of  the  principal  causes  of  the  stiffness  of  the 
limb,  and,  consequently,  the  sooner  they  can  be 
safely  left  off,  the  sooner  will  the  patient  regain 
the  free  use  of  the  limb. 

In  France,  the  chief  division  of  fractures  is  into 
simple  and  complicated,  which  last  includes,  amongst 
many  varieties,  the  cases  which  we  name  compound. 
We  shall  here  briefly  notice  a few  of  the  compli- 
cations, and  the  particular  treatment  which  they 
require. 

Fractures  (says  Boyer)  are  always  attended 
with  a certain  degree  of  contusion,  which  is  con- 
stantly more  severe  in  cases  where  the  violence 
has  acted  directly  on  the  situation  of  the  fracture. 
But  such  contusion  can  only  be  regarded  as  a 
complication  of  the  accident,  when  it  exists  in  so 
violent  a degree  as  to  demand  a different  treatment 
from  that  which  is  employed  in  simple  fractures. 

In  this  circumstance,  the  splints  and  bandage 
should  be  applied  rather  slackly,  and  the  latter 
ought  to  be  wet  with  cold  water,  or  some  resolvent 
lotion.  The  patient  is  to  be  bled  more  or  less 
freely,  according  to  his  age,  the  state  of  his  con- 
stitution, and  violence  of  the  contusion.  The  next 
day,  the  splints  and  bandage  should  be  opened ; a 
thing  highly  necessary  to  be  observed  ; for  where, 
it  has  been  neglected,  the  limb  has  been  known  to 
mortify,  in  consequence  of  the  swelling  having  ren- 
dered the  bandage  too  tight.  (Boyer,  Mai . Chir. 
t.  iii.  p.  63,  64.) 

In  simple  fractures,  it  does  not  often  happen, 
that  a large  artery  is  wounded ; but  when  the  in- 
jury does  occur,  and  a diffused  aneurism  takes 
place,  the  surgeon  is  to  expose  the  vessel  by  an 
incision,  and  apply  a ligature  above  and  below  the 
opening.  We  are  to  be  careful,  however,  before 
resorting  to  the  operation,  that  the  tumour  is  not  a 
venous  extravasation,  which  may  almost  always  be 
dissipated  by  resolvent  applications. 

Fractures  are  sometimes  complicated  with  a dis- 
location. Here,  if  possible,  the  luxation  should 
invariably  be  reduced  before  the  fracture  is  set. 
The  possibility  of  reducing  the  dislocation  (says 
Boyer)  depends  upon  the  species  of  articulation, 
the  situation  of  the  fracture,  and  other  circum- 
stances of  the  case.  When  it  is  a ginglymoid  join*, 
when  the  ligaments  are  lacerated,  and  the  swelling 
is  not  considerable,  the  luxation  may  be  reduced 
easily  enough  ; but  when  it  is  an  orbicular  joint, 
surrounded  by  numerous  muscles,  and  when  the 
fracture  is  near  the  articulation,  and  situated  be- 
low the  dislocation,  the  reduction  of  the  latter  is 
impossible.  The  attempt,  indeed,  would  be  inju- 
rious, because  the  necessary  extension  could  not 
act  upon  the  upper  fragment;  and  were  it  to  operate 
upon  the  lower,  it  could  only  have  the  effect  of 
painfully  stretching  the  muscles,  and  perhaps  lacer- 
ating them.  The  fracture,  therefore,  should  be 
at  first  attended  to,  and  after  its  firm  union,  an  en- 
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deavour  may  be  made  to  rectify  the  dislocation. 
Boyer  conceives,  that  there  will  be  more  proba- 
bility of  success,  when  care  is  taken  to  move  the 
limb  gently,  as  soon  as  the  state  of  the  callus  will 
permit  it.  He  also  recommends  the  employment 
of  emollient  relaxing  applications.  He  confesses, 
however,  that  the  attempt  rarely  succeeds  after  the 
perfect  union  of  the  fracture.  There  are,  it  is  true, 
examples,  in  which  old  dislocations  may  be  reduced ; 
but  these  are  cases  which  are  not  complicated 
with  a fracture ; an  accident  which  always  ren- 
ders the  muscles  and  ligaments  so  stiff,  that  they 
cannot  yield  to  the  extension  requisite  for  the  re- 
duction. “ I do  not  know  (says  Boyer)  that  a 
luxation,  complicated  with  fracture,  has  ever  been 
reduced,  when  the  nature  of  the  joint,  and  the  cir- 
cumstances of  the  case,  prevented  the  treatment 
from  beginning  with  the  reduction  of  dislocation.” 
(MaZ.  Cliir.  t.  iii.  p.  79.) 

Compound  Fractures. 

Here  the  first  question  is,  whether  an  attempt 
should  be  made  to  save  the  limb  1 If  the  first  op- 
portunity of  amputating  be  lost,  there  may  never 
be  another.  Inflammation  comes  on,  and  the  con- 
stitutional disturbance  may  prove  fatal,  and  no 
second  opportunity  may  present  itself.  In  some 
cases,  traumatic  gangrene  will  invade  the  limb, 
and  hardly  leave  time  for  the  surgeon  to  ampu- 
tate. Indeed,  after  it  has  once  begun,  so  rapid  is 
its  progress,  that  unless  the  operation  be  imme- 
diately performed,  the  patient’s  doom  is  sealed. 
Hence,  in  this  kind  of  mortification,  it  is  now  a 
maxim  not  to  wait  for  the  red  line  of  demarcation, 
but  to  remove  the  limb  without  the  least  delay, 
even  though  the  mortification  may  be  in  a spreading 
state.  With  the  exception  of  this  case,  if  the  first  op- 
portunity of  amputating  has  been  lost,  the  surgeon 
must  wait  until  the  constitutional  disturbance  has 
partly  subsided,  before  the  knife  can  be  used. 
This  period  may  occur  on  the  establishment  of  sup- 
puration. But  whether  he  ought  now  to  amputate 
or  not,  will  depend  upon  the  extent  and  nature 
of  the  local  injury  ; whether  the  soft  parts  are 
severely  contused  and  lacerated — the  bones  crushed 
and  comminuted — the  degree  of  suppuration — the 
state  of  the  pulse,  &c.  Under  doubtful  circum- 
stances, the  surgeon  may  yet  be  disposed  to  perse- 
vere in  his  endeavour  to  save  the  limb,  and  some- 
times ultimately  succeed  in  bringing  the  patient 
through  all  dangers  ; in  extricating  him  from  the 
■weakening  effects  of  repeated  abscesses,  profuse 
suppuration,  &c.  But  in  other  instances,  the  long 
continuance  of  the  suppuration — the  presence  and 
irritation  of  dead  bone  — the  diseased  state  of  all  the 
cellular  tissue — the  implication,  perhaps,  of  a neigh- 
bouring joint  in  the  mischief,  and  the  urgency  of 
the  hectic  disturbance  of  the  system,  will  compel 
the  surgeon  to  amputate. 

Supposing  an  attempt  is  to  be  made  to  save  the 
limb,  then  the  first  indication  is  to  reduce  the  frac- 
ture. For  this  purpose,  lay  the  limb  on  the  splint 
or  apparatus,  with  pad,  &c.,  and  attend  to  the 
relaxation  of  muscles.  When  the  protruding  end 
of  the  bone  cannot  be  returned,  it  is  to  be  sawn  off, 
or  the  wound  enlarged. 

When  the  fracture  is  comminuted,  such  fragments 
as  are  perfectly  detached,  quite  exposed,  and  near 
the  surface,  are  to  be  extracted. 

The  second  indication  is  to  bring  the  sides  of  the 
wound  together,  with  an  adhesive  plaster,  or  after 


its  edges  have  been  approximated,  the  wound  may 
be  covered  with  lint,  moistened  with  the  blood, 
as  advised  by  Sir  Astley  Cooper ; and  if  the  wound 
unite,  the  compound  fracture  is  at  once  converted 
into  a simple  one.  With  the  view  of  keeping  off 
inflammation,  the  bandages  may  be  wetted  with 
cold  water. 

In  all  leading  points,  the  treatment  of  compound 
fractures  is  like  that  of  simple,  with  the  exception 
of  measures  called  for  by  the  wound  itself  3 the 
higher  degree  of  inflammation  3 the  abscesses  3 the 
detached  pieces  of  bone  3 the  splinters,  or  sequestra  3 
and  the  more  severe  constitutional  disturbance. 
The  same  attention  to  keeping  the  ends  of  the  bone 
in  their  proper  position,  and  completely  at  rest,  is 
even  more  urgently  necessary. 

As  the  presence  of  a suppurating  wound,  and 
the  frequent  formation  of  matter,  render  it  indis- 
pensable to  undo  the  bandage  more  frequently 
than  in  simple  fractures,  it  should  always  be  a 
maxim  to  employ  such  splints,  bandage,  or  appa- 
ratus, as  will  admit  of  this  being  done,  as  often  as 
necessary,  without  any  disturbance  of  the  fracture. 
The  frequent  occasion  to  apply  leeches,  is  another 
circumstance  rendering  it  important  to  choose  an 
apparatus  which  will  admit  of  this  being  done 
without  disturbing  the  limb. 

An  apparatus,  which  will  allow  the  surgeon  to 
get  at  almost  any  part  of  the  circumference  of  the 
limb,  is  particularly  advantageous.  Hence  the  su- 
periority of  M‘Intyre’s  and  Greenhow’s  apparatus, 
and  the  use  of  fracture-boxes. 

While  inflammation  prevails  in  a high  degree 
in  the  early  stage  of  the  case,  the  splints  should  not 
be  tightly  applied,  and  cold  evaporating  lotions  and 
leeches  may  now  be  of  great  service.  Venesection 
may  also  be  beneficial  when  the  patient  is  strong 
and. full  of  blood  3 and  saline  purgatives  and  opium 
should  be  given. 

One  rule  is  to  make  early  openings  for  the  dis- 
charge of  abscesses,  and  to  let  them  be  free  and  de- 
pending. Another  maxim  is  to  take  away  sequestra 
as  soon  as  exfoliation  is  sufficiently  advanced. 

In  tedious  severe  cases,  patients  sometimes  fall 
victims  to  sloughing  over  the  sacrum  or  trochanters. 
In  the  suppurative  stage,  attended  with  hectic 
symptoms,  there  is  an  obvious  necessity  for  sup- 
porting the  constitution,  by  means  of  tonics,  sul- 
phate of  quinine  especially,  and  light  nutritious 
food,  and  wine.  In  this  stage,  opium,  pure  air, 
and  cleanliness,  will  be  of  vast  importance. 

Of  Hemorrhage  in  Compound  Fractures. 

Profuse  arterial  bleeding  is  chiefly  seen  in  com- 
pound fractures  of  the  leg  3 but  it  may  happen  in 
those  of  the  thigh,  or  humerus. . If  a wound  of  the 
anterior  or  posterior  tibial  artery  be  conjoined 
with  a violent  contusion  and  extensive  laceration 
of  soft  parts,  comminution  of  bone,  or  long  fis- 
sures of  it  extending  into,  or  near  the  joint,  am- 
putation will  generally  be  most  prudent.  In  the 
opposite  circumstances,  the  wound  of  the  artery  is 
not  an  adequate  ground  for  removing  the  limb. 
In  the  treatment  of  such  an  accident,  pressure  and 
cold  applications  are  inefficient,  and  it  is  indispens- 
able to  employ  the  ligature.  Then  the  question  is, 
whether  the  wounded  part  of  the  artery  should  be 
exposed  and  tied,  or  the  femoral  artery  itsel  f taken  up. 

Dupuytren  and  Delpech,  instead  of  adding  to 
the  mechanical  injury  of  textures,  already  existing 
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in  the  fractured  part  of  the  limb,  advocated  and 
practised  the  latter  measure,  with  decided  success. 
In  this  way,  the  bleeding  was  commanded  without 
any  additional  disturbance  of  the  broken  part  of 
the  limb.  If  we  look  over  the  particulars  of  cases, 
where  operations  were  practised  to  secure  the  an- 
terior or  posterior  tibial  artery,  in  compound  frac- 
tures, we  shall  -find,  that  the  result  has  commonly 
been  mortification  of  the  limb,  and  the  patient’s 
death.  However,  if  the  anterior  tibial  artery  were 
wounded  in  the  lower  third  of  the  leg,  where  its 
place  is  superficial,  I think,  that  the  plan  of  secur- 
ing it  here,  would  then  be  preferable  to  that  of 
taking  up  the  femoral  artery. 

Of  the  Formation  of  Callus,  and  the  Con- 
solidation of  Fractures. 

In  the  treatment  of  fractures,  the  whole  business 
of  the  surgeon  consists  in  putting  the  displaced  ex- 
tremities of  the  bone  into  their  natural  situation 
again  ; in  keeping  them  in  this  position  by  means 
of  a suitable  apparatus  ; in  endeavouring  to  avert 
unfavourable  symptoms,  and  in  adopting  measures 
for  their  removal,  when  they  have  actually  occur- 
red. The  consolidation  of  a broken  bone  is  (strictly 
speaking)  the  work  of  nature,  and  is  effected  by  a 
process,  to  which  a good  constitution,  with  as  little 
disturbance  of  it  as  possible,  is  above  all  things 
propitious. 

The  process,  alluded  to,  is  that  by  which  the 
new  bone,  or  the  callus,  as  it  is  termed,  which 
forms  the  uniting  medium,  is  produced. 

Of  the  Time  requisite  for  the  Formation  of 

the  Callus,  and  of  Circumstances,  which 

FAVOUR,  RETARD,  OR  PREVENT  IT. 

Surgical  writers  have  been  absurdly  anxious  to 
specify  a determinate  space  of  time,  which  should 
be  allowed  for  the  formation  of  the  callus,  as  if 
this  process  always  went  on  in  different  cases  with 
the  same  uninterrupted  regularity.  Forty  days 
were  often  fixed  upon  as  necessary  for  the  purpose. 
This  doctrine  is  not  only  false,  but  dangerous,  in- 
asmuch as  patients  have  been  thereby  induced  to 
suppose  themselves  cured,  before  they  were  so  in 
reality,  and  have  consequently  moved  about  too 
boldly,  and  thus  run  the  risk  of  occasioning  de- 
formity, or  a new  fracture.  It  is  impossible'  to 
determine  precisely,  and  in  a general  way,  the 
period  requisite  for  the  cure,  because  it  differs 
according  to  a variety  of  circumstances.  When 
it  is  stated,  that  the  callus  is  usually  formed  be- 
tween the  twentieth  and  seventieth  day,  sooner  or 
later,  according  to  the  age  and  constitution  of  the 
patient,  the  thickness  of  the  bone,  the  weight  which 
it  has  to  support,  the  state  of  the  patient’s  health, 
&c.  we  are  to  understand,  that  the  whole  of  the 
process  of  osseous  union  is  not  yet  effected,  and 
only  that  the  bone  has  generally  attained  a suffi- 
cient degree  of  firmness  to  admit  of  the  apparatus 
being  discontinued. 

1.  Age.  Fractures  are  consolidated,  cceteris 
paribus,  with  more  ease  and  quickness  in  young 
subjects,  than  in  adults,  or  old  persons.  In  gene- 
ral also,  the  callus  forms  more  speedily  in  pro- 
portion as  the  individual  approaches  to  infancy. 
In  two  children,  whose  arms  had  been  broken  in 
difficult  labours,  He  la  Motte  found  the  humerus 
united  in  twelve  days,  by  a very  simple  apparatus. 
In  fact,  at  this  period  of  life,  every  part  has  a ten- 
dency to  grow  and  develop  itself;  and  the  vitality 


of  the  bones  is  more  active,  their  vascularity  greate  , 
their  gelatinous  substance  more  abundant.  On  the 
contrary,  in  advanced  age,  the  parts  have  lost  all 
disposition  to  development,  the  vascularity  of  the 
bones  is  in  a great  measure  obliterated,  and  (to  use 
the  expression  of  Boyer)  their  vitality  is  nearly 
annihilated  under  the  mass  of  phosphate  of  lime, 
which  accumulates  in  them. 

2.  Constitution.  A fracture  is  united  much 
sooner,  in  a strong  healthy  person,  than  a weak 
unhealthy  subject.  Sometimes,  the  consolidation 
is  prevented  by  some  inexplicable  unknown  cause, 
nothing  wrong  being  remarkable  either  in  the  con- 
stitution, or  the  part.  Ruysch  and  Van  Swieten 
met  with  several  cases  of  this  kind,  in  which  the 
patients  were  apparently  quite  healthy,  and  ju- 
diciously treated ; and  there  are  few  surgeons  of 
much  experience,  who  are  not  acquainted  with 
similar  examples. 

3.  Thickness  of  the  Bone,  and  Weight  which 
it  has  to  support.  The  bones  are  thicker  and 
larger,  in  proportion  as  they  have  a greater  weight 
to  bear,  and  as  the  muscles  inserted  into  them 
are  more  powerful.  It  is  observed,  cccteris 
paribus,  that  the  larger  the  bones  are,  the  longer 
is  the  time  requisite  for  their  union.  Thus  a 
broken  thigh-bone  is  longer  in  growing  together 
again,  than  a fractured  tibia ; the  tibia  longer 

.than  the  humerus,  the  bones  of  the  fore-arm, 
clavicle,  ribs,  &c. 

As  it  is  not  till  the  definitive  callus  of  which 
I shall  hereafter  speak,  has  been  formed,  that  the 
bone  acquires  full  strength,  and  a considerable 
time  is  necessary  for  the  completion  of  that  callus, 
the  fact  teaches  us  the  prudence  of  never  letting 
the  bone  be  subjected  to  much  violence,  or  anv 
great  efforts  made  with  the  limb,  while  its  firmness 
depends  only  upon  the  provisional  callus,  the 
formation  of  which  will  be  presently  explained. 
Hence  one  reason,  why  fractures  of  the  arm  are 
sooner  cured  than  those  of  the  tibia,  and  why  six 
or  eight  weeks  at  least  are  necessary  in  the 
treatment  of  a broken  thigh-bone,  which  of  itself 
has  to  support  in  progression  all  the  weight  of  the 
trunk. 

4.  State  of  Health.  Fractures  unite  with  more 
quickness  and  facility,  when  the  patient  enjoys 
good  health.  The  scurvy  has  a manifest  and 
powerful  effect  in  retarding  the  consolidation  of 
fractures,  and  even  in  causing  the  absorption  of 
the  callus  several  years  after  its  formation,  so  that 
a bone  becomes  flexible  again  at  the  point,  where 
it  was  formerly  broken.  In  Lord  Anson’s  Voyage, 
this  phenomenon  is  particularly  recorded.  (See 
p.  1 42.  edit.  1 5.  in  8vo.)  Langenbeck  is  acquainted 
with  several  cases,  in  which  the  provisional  callus 
at  the  end  of  eight  weeks  became  again  soft,  and 
the  bone  flexible,  in  consequence  of  the  patients 
being  attacked  with  fevers,  or  erysipelas.  (Netie 
Bibl.  b.  i.  p.  90.)  Cancer,  lues  venerea,  and 
rickets,  are  also  stated  by  surgical  writers  to 
obstruct,  and  sometimes  hinder  altogether,  the 
formation  of  callus. 

With  respect  to  the  union  of  broken  bones 
being  prevented  by  disease,  Sir  Benjamin  Brodie 
believes,  that  this  may  be  the  case,  where  there  is 
an  abscess  in  the  bone,  a necrosis,  or  some  other 
conditions.  “ I know,  however,”  he  observes, 

“ that  the  rule  is  not  absolute ; for,  in  a great 
many  instances,  where  the  bone  is  diseased,  it  will 
unite  perfectly.  I had  a patient,  who  had  disease 
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of  the  bones,  whether  it  arose  from  syphilis,  mer- 
cury, or  a cachectic  state  of  the  constitution,  I 
cannot  say ; however,  some  of  the  bones  had 
nodes  upon  them,  and  were  very  much  enlarged. 
The  principal  enlargement  was  in  one  of  the  cla- 
vicles. There  was  a portion  of  this  bone  en- 
larged, and  much  diseased  besides.  This  man,  in 
using  his  arm,  broke  the  collar-bone,  the  fracture 
going  through  the  diseased  part.  I bound  up  his 
arm,  and  concluded,  that  there  would  be  no 
union  ; but  to  my  surprise,  it  united  quite  as  soon 
as  ordinary  fractures.  Women,  labouring  under 
cancer  of  the  breast,  are  very  liable  to  a similar 
disease  of  different  bones  in  the  body.  Some- 
times this  disease,  which  is  indicated  by  pains,  like 
those  of  rheumatism,  will  affect  nearly  the  whole 
of  the  bones,  which  then  become  brittle,  and 
very  liable  to  break.  I first  observed  this  fact, 
many  years  ago,  in  the  case  of  an  old  woman, 
who  was  dying  of  cancer,  and  who,  in  turning  one 
day  in  bed,  broke  the  thigh-bone.  I concluded 
that  the  broken  bone  would  not  unite ; but,  union 
took  place  as  well  as  under  ordinary  circum- 
stances. I attended  a lady,  two  years  ago,  who 
had  cancer  of  the  breast,  and  pains  in  the  limbs, 
indicating  cancerous  disease  of  the  bones.  There 
was  a scirrhous  affection  of  the  collar-bone ; and 
one  day,  in  moving  her  arm,  the  collar-bone  was 
broken ; but,  it  united,  just  as  if  it  had  been  a 
healthy  bone.”  (Sir  B.  Brodie,  in  Lend . Med. 
Gaz.  for  1833,  34.  p.  56.)  The  truth  of  the 
latter  statement  has  been  proved  in  the  case  of  a 
woman,  with  a cancerous  breast  who  has  been  a 
patient  in  the  North  London  Hospital  more  than 
once  under  Mr.  Liston,  for  spontaneous  frac- 
tures, which  have  always  united  again  tolerably 
well.  I was  once  called  to  a gentleman’s 
coachman  in  Montague  Mews,  for  a retention  of 
urine,  dependent  on  a cancerous  disease  of  the 
bladder.  A few  days  afterwards,  his  thigh-bone 
broke,  as  he  was  turning  in  bed ; and,  in  the 
course  of  another  week  he  died.  The  post  mortem 
examination  detected  a scirrhous  tumour  under  the 
periosteum,  surrounding  the  fractured  part  of  the 
bone  ; and  one  of  the  ribs,  which  had  given  way, 
was  similarly  encompassed.  The  history  of  the 
case  is  recorded  in  the  Med.  Chir.  Trans,  vol.  xvii. 
and  the  specimens  are  preserved  in  University 
College  Museum. 

Fabricius  Hildanus  has  cited  two  cases,  which 
tend  to  prove,  that  the  union  of  fractures  is  re- 
tarded by  pregnancy.  (Cent.  5.  obs.  87.  Cent.  6. 
obs.  68.)  Alanson  has  also  related  a case  in 
which  the  union,  which  had  been  delayed  during 
pregnancy,  took  place  after  delivery  ; (Med.  Obs. 
and  Inq.  vol.  iv.  No.  37.)  and  Werner  has  pub- 
lished an  account  of  a fracture  of  the  radius  in  a 
pregnant  woman,  where  the  cure  was  apparently 
retarded  for  a long  time  by  this  circumstance, 
and  though  the  union  took  place  previously  to 
delivery,  the  callus  was  not  very  firm  till  after 
that  event.  (Richter,  Bibl.  b.  xi.  p.  591.)  From 
facts,  however,  mentioned  in  a preceding  page, 
there  can  now  be  no  doubt,  that  pregnancy  fre- 
quently does  not  prevent  the  formation  of  callus 
in  the  ordinary  time,  though  the  observation  of  Mr. 
Wardrop  is  true,  that  many  instances  have  been 
observed  of  bones  fractured  during  pregnancy,  never 
showing  any  disposition  to  unite  till  after  delivery. 
(Med.  Chir.  Trans,  vol.v.  p.  359.) 

Besides  the  remarks,  made  here  and  in  a fore- 


going page  on  the  causes  preventing  the  union 
of  fractures,  a few  additional  observations  on  the 
same  subject  will  be  introduced  in  the  sequel  of 
this  article,  when  I speak  of  the  modes  of 
attempting  the  cure  of  old  disunited  fractures. 

Of  some  Circumstances  necessary  for  the 
Consolidation  of  Fractures. 

Three  local  circumstances  were  insisted  upon 
by  Boyer,  as  necessary  to  obtain  a firm  callus, 
without  deformity.  1.  The  two  fragments  must 
be  possessed  of  sufficient  vascularity.  2.  The 
surfaces  of  the  fracture  must  correspond.  3.  They 
must  be  kept  in  a completely  motionless  state. 

The  two  fragments  must  be  sufficiently  vas- 
cular. If  one  of  them  should  be  too  scantily 
supplied  with  blood,  the  fracture  would  be  inca- 
pable of  union.  This  is  what  may  happen  in 
certain  fractures  of  the  neck  of  the  femur,  where 
the  head  of  this  bone  is  entirely  detached,  and 
the  ligamentous  substance,  which  is  reflected 
over  its  neck,  and  serves  as  its  periosteum,  is 
totally  lacerated,  as  well  as  the  vessels,  which 
ramify  upon  it.  Hence,  the  upper  fragment, 
lodged  in  the  cotyloid  cavity,  may  no  longer 
receive  from  the  vessels,  sent  to  it  through  the 
ligamentum  teres,  a sufficiency  of  blood  for  the 
formation  of  callus,  with  any  degree  of  certainty. 
This  is  especially  likely  to  be  the  case,  when  the 
patient  is  far  advanced  in  years,  and  the  vessels 
considerably  lessened  in  diameter.  An  adequate 
circulation  must  exist  in  both  portions  of  bone  ; 
for,  without  it,  the  attempt  at  union  will  fail. 

The  surfaces  of  the  fracture  must  correspond . 
This  circumstance  is  not  absolutely  necessary  for 
the  consolidation  of  the  fracture but,  wnthout  it, 
the  formation  of  the  callus  will  be  slow  and 
irregular.  For  instance,  in  a transverse  fracture  of 
the  thigh-bone,  the  fragments,  after  being  dis- 
placed according  to  the  thickness  of  the  bone,  may 
undergo  a second  displacement  according  to  its 
length,  by  passing  beyond  each  other.  The  sur- 
faces of  the  fracture  are  then  not  at  all  in  contact, 
and  the  portions  of  bone  only  touch  each  other 
by  their  sides.  Here,  at  the  end  of  the  second 
month,  the  union  will  frequently  have  made  but 
little  progress  ; nor  can  the  cure  be  accomplished 
without  deformity  and  shortening  of  the  limb. 

The  fragments  must  be  retained  in  a motionless 
state.  This  condition  is  so  essential  to  the  for- 
mation of  callus,  that,  if  the  ends  of  a fracture 
were  daily  moved,  they  could  not  unite.  The 
two  extremities  of  the  bone  would  then  heal 
separately,  just  like  the  sides  of  a wound  which 
have  not  been  put  in  contact.  The  ends  of  a 
fracture,  however,  which  cicatrize  separately  do 
not  (according  to  Boyer)  always  become  smooth, 
nor  is  there  ordinarily  any  capsular  ligament. 
(Mai.  Chir.  t.  iii.  p.  86.) 

Of  the  Formation  of  Callus. 

Perhaps  no  subject  has  excited  more  discussion, 
than  the  formation  of  callus.  The  ancients  as- 
cribed it  to  the  extravasation  of  a gelatinous  fluid, 
which  was  called  the  osseous  juice,  and  which, 
becoming  hard,  served  to  unite  the  ends  of  the 
broken  bone,  just  as  glue  serves  to  unite  two 
pieces  of  wood.  Hence,  in  order  to  favour  the 
production  of  callus,  they  were  in  the  habit  of 
recommending  their  patients  to  eat  abundantly  of 
every  sort  of  viscid  farinaceous  aliment,  the  glu- 
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tinous  parts  of  animals,  and  especially  osteocolla, 
of  which  Fabricius  Hildanus  relates  miracles. 

But,  if  these  accounts  were  true,  callus  must 
be  inorganic;  or  else  one  would  be  compelled 
to  admit,  that  the  inspissation  of  an  inorganic 
fluid  was  capable  of  producing  an  organised 
substance  ; which  is  an  absurdity.  Besides,  ob- 
servation demonstrates,  that  callus  is  an  organised 
matter,  like  the  substance  of  bone  itself. 

According  to  Duhamel,  callus  is  formed  by  the 
periosteum,  which  he  regards  as  the  organ  of 
ossification.  When  a bone  is  fractured  (says  this 
naturalist),  the  periosteum  of  the  two  fragments 
first  grows  together,  and  then  swells,  and  forms  a 
circular  rising  round  the  fracture.  The  thickened 
membrane  is  converted  into  a gelatinous  substance, 
which  soon  becomes  a cartilaginous  matter.  In 
this  vessels  are  developed,  and  different  points  of 
ossification  commence,  which  multiply  and  unite. 
Thus,  when  every  part  of  the  periosteum  near  the 
fracture  is  hardened  and  ossified,  this  membrane  is 
changed , as  it  were,  into  a sort  of  clasp,  which 
extends  over  the  two  fragments,  and  holds  them 
together. 

It  was  objected  to  DuhameTs  theory,  that,  if 
a bone  be  slit  longitudinally  in  the  situation  of  a 
former  fracture,  the  fragments  are  observed  to 
have  their  substances  blended  completely  to- 
gether, and  not  simply  to  lie  in  contact  in  the 
manner  of  two  pieces  of  wood  placed  end  to  end, 
and  kept  in  contact  by  means  of  a clasp.  Du- 
hamel, with  the  view  of  obviating  this  difficulty, 
supposed  that  the  periosteum  elongated  itself 
from  the  circumference  towards  the  centre  of  the 
bone,  and  that  such  continuation  of  this  mem- 
brane underwent  the  same  changes,  as  that  portion 
which  was  contiguous  to  the  fracture,  and  thus 
served  to  unite  the  ends  of  the  fragments  between 
which  it  was  interposed.  He  admits,  also,  in 
some  cases,  that  the  internal  periosteum,  or  me- 
dullary membrane,  may  furnish  productions  ex- 
tending between  the  ends  of  the  fracture,  like  the 
continuation  of  the  external  periosteum  with 
which  they  become  connected.  Lastly,  he  sup- 
posed, that,  in  young  subjects,  whose  bones  had 
not  acquired  their  full  degree  of  hardness,  the 
cartilaginous  part  was  capable  of  extension,  and 
that,  in  cases  of  fracture,  it  contributed  to'  the 
more  perfect  union  of  the  fragments. 

The  system  of  Duhamel  was  opposed  by  Hal- 
ler and  Detldeef,  who,  after  a long  series  of  ex- 
periments, came  to  the  conclusion,  that  callus 
is  formed  by  a gelatinous  juice,  which  exudes 
from  the  extremity  of  the  fractured  bone,  parti- 
cularly from  the  medullary  texture,  and  is 
effused  all  about  the  fracture  ; that  such  juice 
is  organised,  forms  a cartilage,  and  at  length 
ossifies. 

But,  whatever  difference  there  may  seem  to  be 
betwixt  this  doctrine,  and  that  of  Duhamel,  it  ap- 
peared to  Boyer  to  be  merely  in  the  mode  of 
explaining  the  facts.  All  these  observers  noticed 
the  same  phenomena;  and  all  the  experiments 
of  Dethleef  accorded  perfectly  well  with  those  of 
Duhamel.  Both  found,  during  the  first  days, 
immediately  after  the  fracture,  blood  and  lymph 
extravasated  between  the  fragments,  and  a small 
tumour  in  the  situation  of  the  fracture.  Both  also 
remarked,  that  this  tumour  became  softer,  and 
that  it  afterwards  formed  a gelatinous,  then  a car- 
tilaginous, and  lastly,  a bony  substance,  which 
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composed  the  uniting  medium.  But  Duhamel 
contends,  that  the  cartilage  is  produced  by  the 
periosteum,  while  Haller  and  Dethleef  argue,  that 
it  is  the  production  of  the  extravasated  lymph. 

Boyer  thinks,  that  Duhamel  imputes  too 
much  to  the  periosteum  ; but,  that  Haller  and 
Dethleef  were  also  wrong,  if  they  supposed 
that  an  unorganised  lymph  could  produce  an 
organised  substance  by  inspissation.  (See  Le 
second  Memoire  sur  les  Os,  par  M.  Bordenave, 
recueilli  et  public  par  M.  Fougeroux,  p.  124.) 
It  appears  to  Boyer  much  more  natural  to  be- 
lieve, that  the  gelatinous  lymph  already  contains 
the  rudiments  of  organisation,  which  become 
visible  as  they  are  developed  ; just  as  it  is  usually 
believed,  that  the  rudiments  of  all  our  organs  are 
contained  in  the  transparent  mucilage,  of  which 
the  embryo  seems  to  consist. 

The  experiments  of  Duhamel  and  Dethleef  were 
carefully  repeated  by  Bordenave,  who  ascertained 
several  new  and  interesting  facts.  The  result  was 
the  same  in  regard  to  the  phenomena  observed ; 
but  the  explanation  of  them  was  different. 

Instead  of  attributing  the  formation  of  callus 
to  the  periosteum,  like  Duhamel;  or  to  the  ex- 
travasation of  lymph,  or  fibrine,  like  Dethleef ; 
Bordenave  conceived,  that  broken  bones  unite 
again  by  a process  analogous  to  that  which  nature 
employs  for  the  union  of  the  divided  soft  parts. 
His  inference  is  principally  founded  on  two  facts 
generally  admitted.  1st,  That  there  is  in  the 
bones  a vascular  texture,  designed  to  maintain  the 
circulation  in  them,  2dly,  That  such  texture 
dilates  when  fractures  are  uniting,  as  appears 
from  the  swelling  in  the  situation  of  the  fracture, 
without  which  swelling  there  could  be  no  union. 
Bordenave  further  remarks,  with  Haller  and 
Dethleef;  1st,  That  callus,  at  the  commencement 
of  its  formation,  appears  to  consist  of  a glutinous 
fluid  effused  from  the  ruptured  vessels.  2clly, 
That  this  substance  afterwards  assumes  the  form 
of  cartilage,  to  which  certain  vessels  are  distri- 
buted, which  deposit  the  bony  matter,  and  thus 
begin  the  generation  of  callus.  3dly,  That  the 
particles  of  bone,  being  all  joined  together,  the 
callus  changes  into  a porous  substance,  which  in 
time  becomes  solid  and  compact,  like  the  substance 
of  bones. 

John  Hunter  explained  the  formation  of  callus 
by  the  organisation  of  the  extravasated  blood,  and 
its  subsequent  ossification.  He  noticed  also  the 
inflammation  of  the  extremities  of  the  bone,  the 
softening  and  rounding  of  them,  and  the  partial 
absorption  of  their  earthy  particles. 

According  to  Mr.  Howship,  the  first  effect  of 
fracture  is  the  extravasation  of  blood  between  the 
fragments  into  the  medullary  cavity,  and  also  into 
the  periosteum,  which  is  thus  thickened.  The 
blood  coagulates,  loses  its  colouring  matter,  be- 
comes organised,  assumes  the  appearance  of  carti- 
lage, and  is  at  length  converted  into  bone.  This 
latter  change  is  first  effected  external  to  the  frag- 
ments, and  in  the  medullary  canal,  so  that  an 
osseous  case  is  formed  before  the  complete  reunion 
of  the  fracture.  (See  Med.  Chir.  Trans,  vols.  vi., 
vii.,  and  viii. , and  G.  Gulliver,  in  Edinb.  Med.  and 
Surg.  Jour. for  July  1835.  p.  44.)  Mr.  Howship’s 
observations  are  interesting,  as  coinciding  very  much 
with  those  previously  made  by  Duhamel,  Villermd, 
Breschet,  and  Dupuytren. 

John  Bell  looked  upon  callus  as  a regeneration 
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of  bone,  organised  by  the  same  action  as  that  by 
which  the  original  bone  is  formed.  “ It  would 
appear,  that  this  author  had  remarked  the  effusion 
of  blood,  and  condensation  of  the  soft  parts  at  an 
early  period,  so  as  to  form  a sort  of  capsule  around 
the  fracture ; for,  Mr.  Liston  possesses  a large 
drawing  by  Mr.  Bell,  in  which  these  circumstances 
are  clearly  marked  in  a fractured  femur.”  (G. 
Gulliver,  Op.  cit.)  This  drawing  which  as  Mr. 
Gulliver  states,  is  in  the  peculiar  graphic  style  of 
Mr.  Bell,  I had  an  opportunity  some  time  ago  of 
showing  to  the  surgical  class  of  University  College, 
London. 

Troja  had  seen  the  extremities  of  a fractured 
bone  covered  in  a few  days  with  gelatinous  matter, 
which  was  gradually  converted  into  cartilage,  and 
then  into  bone.  He  had  also  noticed  the  swelling 
of  the  periosteum  to  a certain  period,  and  the  sub- 
sequent diminution  of  its  thickness,  as  well  as  the 
obliteration  of  the  medullary  cavity,  near  the  frac- 
ture, by  osseous  matter. 

The  observations,  made  by  Baron  Larrey,  lead 
him  to  reject,  as  erroneous,  the  doctrine,  which 
refers  the  production  of  callus  to  the  periosteum, 
and  he  adopts  the  opinion,  that  the  union  and  repa- 
ration of  bones  are  the  work  of  tneir  own  vessels. 
He  adverts  to  examples  in  which,  after  the  use  of 
the  trephine  in  young  subjects,  the  perforation  be- 
comes more  or  less  closed  by  new  bone,  thrown 
out  from  the  circumference  towards  the  centre. 
Here,  says  he,  the  ossification  assuredly  can  neither 
be  referred  to  the  pericranium,  nor  the  dura  mater. 
The  first  of  these  membranes  has  been  extensively 
destroyed,  and,  if  the  second  were  concerned,  a 
vertical  substance,  shutting  up  the  opening,  would 
be  apparent.  In  further  support  of  his  opinions, 
Baron  Larrey, cites  the  well-known  celerity  with 
which  fractures  of  the  lower  jaw  unite,  on  account 
of  the  great  vascularity  of  that  bone  ; and  he  be- 
lieves, with  Sir  Astley  Cooper,  that,  if  the  ends  of 
a fracture  do  not  touch,  in  consequence  of  loss  of 
substance,  the  intervening  space  remains  unfilled 
up  by  new  bone ; a position,  which  seems  rather 
repugnant  to  what  he  has  said,  concerning  the  mode 
of  reparation  after  the  use  of  the  trephine. 

With  respect  to  the  alleged  impossibility  of 
union,  when  fractures  are  attended  with  loss  of  sub- 
stance, Mr.  Gulliver  observes,  that  the  union  of 
bone,  under  such  circumstances,  is  common  in  the 
lower  animals,  and  has  been  repeatedly  observed 
in  the  human  subject,  of  which  a remarkable  in- 
stance is  recorded  by  M.  Contevoz.  (Mem.  de 
l’ Acad,  de  Chir.)  “ Professor  Syme  showed  me  a 
case  in  the  Royal  Infirmary  of  Edinburgh,  in  which 
he  had  removed  from  the  tibia  of  an  adult  male 
about  an  inch  of  the  entire  diameter  of  the  bone, 
which  had  been  completely  reproduced  ; and  I 
saw  in  the  practice  of  Dr.  Bushe  of  New  York,  a 
similar  example  in  the  femur  of  a young  man, 
which  was  not  followed  by  a shortening  of  the 
limb  equal  to  the  length  of  that  portion  of  the  shaft 
of  the  bone  removed  by  Dr.  Bushe.”  (Gulliver, 
in  Edinb.  Med.  Journ.  No.  124.  p.  46.)  If  any 
doubt  could  exist  on  this  point,  it  would  cease  on 
our  remembering  the  occasional  cures  of  disunited 
fractures,  effected  by  sawing  off  the  ends  of  the  bone. 

Larrey  has  often  seen  the  superficial  layers  of 
the  tibia  exfoliate,  after  a necrosis  produced  by  a 
cause  which  had  destroyed  the  whole  of  the  perios- 
teum on  the  front  surface  of  that  bone,  as  is  some- 
times the  case  in  hospital  gangrene.  He  has  seen 


these  layers  replaced  by  red  vascular  granulations, 
disposed  in  parallel  lines,  which  granulations  soon 
ossified,  that  is  to  say, 'phosphate  of  lime  was  sub- 
stituted for  the  vermilion  colour  of  the  vessels,  and 
gave  the  new-formed  substance  the  appearance  and 
consistence  of  bone.  Lastly,  this  substance  was 
covered  with  a new  cellular  membrane,  derived 
from  the  adjacent  textures  ; but,  in  the  place  of 
the  cicatrix,  a depression  always  remained,  pro- 
portioned to  the  loss  of  substance.  If  the  forma- 
tion of  callus  depended  on  the  periosteum,  Larrey 
argues,  that  the  broken  patella  could  never  unite 
by  bone,  as  it  is  often  found  to  do,  when  the  frag- 
ments are  kept  closely  in  contact.  Here  he  con- 
tends, that  the  union  is  brought  about  by  the  action 
and  inosculation  of  the  vessels  belonging  to  the" 
substance  of  the  fragments  themselves.  Lastly,  he 
adverts  to  preparations,  in  which  the  vessels  of  cal- 
lus were  successfully  injected  by  the  celebrated 
Soemmering.  (See  Journ.  Complem.  du  Diet,  des 
Sciences  Med.  t.  viii,  p.  107,  &c.  8vo.  Paris,  1820.) 

Mr.  Liston,  formerly,  coincided  very  much  with  ' 
Larrey.  “ To  the  surrounding  soft  parts  (says  he) 
has  been  attributed  a great  share  of  the  work  in  the 
union  of  broken  bones  ; and  when  bones  have  been 
fractured  in  circumstances  not  admitting  of  this 
assistance,  the  process  of  separation,  it  is  said,  can- 
not be  accomplished.  In  dissecting  a fractured 
limb,  which  has  been  removed  during  the  process 
of  union  by  callus,  it  will  be  found,  that  the  new 
bone  is  uniformly  attached  to  the  sound  part  of  the 
old,  the  vessels  of  the  part  employed  in  this  process 
being  much  increased  in  size;  the  newly  deposited 
bone,  which  in  its  turn  carries  on  the  process,  being 
perforated  by  numerous  and  large  foramina,  for  the 
entrance  of  corresponding  ramif  cations  of  arteries. 
The  new  formation  will  be  perceived  shooting  from 
the  opposed  ends  till  these  are  united  ; and  the 
masses,  in  which  they  are  deposited,  will  be  direct, 
and  but  slightly  prominent,  or,  on  the  other  hand, 
irregular  and  unshapely,  according  as  the  separated 
ends  are  favourably  or  unfavourably  placed.  I can 
conceive  it  possible  (says  Mr.  Liston),  and,  in 
fact,  have  frequently  found  new  bone  connected 
with  the  soft  parts  ; but,  this  was  the  produce  of  a 
splinter  which  had  still  retained  its  vitality,  and 
whose  vessels  had  formed  a contribution  to  the  gene- 

O 

ral  action.  Great  powers,  not  only  in  the  pro- 
duction, but  also  in  the  removal  of  bone,  have  been 
long  allowed  to  the  periosteum.  No  one,  I will 
venture  to  say,  has  as  yet  detected  this  membrane 
in  either  of  these  acts.  New  bone  has  not  been 
found  adhering  to  the  periosteum , either  in  fractures 
or  necrosis;  far  less  has  a -complete  substitute, 
composed  of  the  ossified  periosteum,  been  ever  dis- 
covered enclosing  a sequestrum.  In  every  instance, 
the  hew  formation  is  deposited  in  nodules,  ad- 
hering firmly  to  the  old  bone,  and,  as  remarked 
above,  freely  perforated  by  nutritious  arteries. 
The  vessels  of  the  bone,  no  doubt,  are  ramified  on 
the  external  and  internal  periosteum  ; but  it  is 
only  after  their  entrance  into  the  perforations,  that 
they  become  disposed  to  pour  out  ossific  matter.” 
(Edin.  Med.  and  Surg.  Journ.  No.  78.  p.  47.) 

On  this  part  of  the  subject,  Mr.  Gulliver  in- 
forms us,  that  he  has  had  frequent  opportunities  of 
seeing  the  new  bone  in  the  dense  cartilaginiform 
substance,  surrounding  the  fracture,  at  an  early 
period ; and,  “ in  some  of  these  examples,  the  new 
formation  might  easily  be  turned  off  from  the  old 
bone  without  injury  to  the  texture  of  the  latter. 
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Mr.  Syme  possesses  a fracture  of  the  lower  third 
of  the  femur,  presenting  numerous  bony  points  in 
the  dense  substance  around  the  injury,  which  have 
no  connection  with  the  old  bone  ; and  Mr.  Liston 
very  candidly  showed  me  a fractured  tibia,  in 
which  he  had  turned  off  a portion  of  new  bone  with 
the  periosteum.  Mr.  Howship  describes  and 
figures  a cartilaginous  state  of  the  periosteum,  in 
which  there  was  ossific  deposit  in  the  fracture  of 
one  of  the  lower  animals,  and  he  refers  to  Mr. 
Heaviside’s  Museum  for  similar  examples  in  the 
human  subject,  which  appear  to  be  conclusive. 
In  fractures  of  the  bones  of  rabbits,  I have 
frequently  seen  the  thickened  and  indurated  perios- 
teum the  seat  of  ossific  deposit,  while  the  conti- 
guous cellular  texture  became  gradually  condensed 
around  the  fracture.  It  appears  indeed,  that  the 
fibrous  and  cellular  tissues  are  of  great  importance 
in  the  reparation  of  fractures,  and  that  the  prelimi- 
nary steps  in  the  process  are  mainly  dependent 
on  these  structures.”  (G.  Gulliver  in  Edinb.  Med. 
and  Surg.  Journ.  No.  124.  p.  53.)  This  is  the 
doctrine  of  Andral,  Dupuytren,  and  Cruveilhier, 
the  latter  of  whom  gives  the  case  of  a reparation  of 
fractured  spine,  where  the  vessels  of  the  contiguous 
fibrous  textures  had  evidently  contributed  greatly  to 
the  work  of  ossification.  (See  Anat.  Pathol.  Livr. 
iv.  pi.  4.) 

For  the  most  complete  account  of  the  process, 
by  which  broken  bones  unite,  we  are  indebted 
principally  to  M.  M.  Villerme,  Breschet,  Sanson, 
Cruveilhier,  and  Dupuytren,  all  of  whom,  how- 
ever, owe  a great  deal  to  their  predecessors  in  the 
same  field  of  inquiry,  more  especially  to  Duhamel. 
In  1808  Baron  Dupuytren  instituted  certain  ex- 
periments to  determine  the  truth  of  the  statements, 
made  on  this  subject  by  Bordenave  and  Bichat, 
but  was  surprised  to  find  nothing  to  justify  their 
accounts,  and  he  was  led  to  adopt  other  views, 
partly  founded,  however,  on  those  of  Duhamel. 
The  process  is  far  more  complicated,  than  repre- 
sented by  Bordenave  and  blunter.  Many  years 
ago,  Sir  Benjamin  Brodie  also  made  experiments 
upon  animals,  with  the  view  of  elucidating  this 
subject,  and  the  preparations  are  still  preserved. 
At  that  time  he  thought  of  publishing  a paper  on 
the  union  of  fractures  ; but,  before  his  investiga- 
tions were  completed,  he  found  the  whole  matter 
so  satisfactorily  made  out  by  Baron  Dupuytren, 
that  he  was  induced  to  relinquish  the  design. 
(See  London  Med.  Gaz.  for  1833-34.  p.  54.) 
The  results  of  Mr.  Bransby  Cooper’s  experiments 
seem  also  to  agree  very  much  with  those  arrived  at 
by  Dupuytren,  due  allowance  being  made  for  the 
greater  celerity  of  the  process  in  the  bones  of  rab- 
bits, than  in  those  of  the  adult  human  subject. 
(See  Guy's  Hospital  Reports,  part  4.)  The 
researches  of  M.  M.  Villerme,  Dupuytren,  and 
Breschet  prove,  that  all  the  old  descriptions  of  the 
process  were  too  limited  and  exclusive.  When  a 
bone  is  broken,  the  soft  parts  near  it  are  torn  and 
contused,  and  the  vessels  of  these,  as  well  as  of  the 
periosteum  and  medullary  membrane,  assist  in  the 
reparation.  It  has  long  been  familiarly  known, 
that  callus  is  not  formed  suddenly  ; that  it  requires 
more  or  less  time  for  its  production  ; and  that  the 
broken  part  of  the  bone  only  obtains  solidity  by 
degrees.  Now,  before  *he  work  of  repair  is  com- 
plete, several  changes  happen,  one  after  another, 
or  in  succession.  Hence,  the  process  is  now 
usually  divided  by  pathologists  into  four  stages. 
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In  the  first,  comprising  a period  of  about  ten 
days  from  the  time  when  the  accident  took  place, 
if  the  injured  parts  are  examined,  blood  is  found  to 
be  extravasated  around  the  ends  of  the  fracture, 
between  them,  and  even  in  the  medullary  canal. 
The  ecchymosis  may  extend  to  parts  far  from  the 
fracture.  Considerable  inflammation  and  swelling 
ensue  at  the  irritated  points.  The  muscular  fibres 
are  confounded  with  the  inflamed  cellular  tissue, 
and  very  soon  cannot  be  distinguished  from  other 
parts.  The  periosteum  becomes  red,  swollen,  and 
softened,  and  a reddish  serous  fluid  is  effused  be- 
tween it  and  the  portions  of  the  bone,  which  it 
covers.  The  fibrous  appearance  of  the  ends  of  the 
bone  disappears.  The  medullary  membrane  itself 
swells,  inflames,  and  gradually  obliterates  the  tube 
in  the  centre  of  the  bone.  I’he  medulla  acquires 
a greater  consistence,  and  the  portion  of  it  in  one 
fragment  is  conjoined  with  that  of  the  other.  If  we 
look  at  what  is  passing  between  the  ends  of  the 
fracture,  we  find,  that  the  coagulated  blood  between 
them  is  absorbed  in  a few  days,  and  replaced  by  a 
gelatinous  fluid ; and,  between  the  fourth  and  the 
sixth  day,  the  surfaces  of  the  fracture  are  some- 
times, but  not  always,  covered  by  a reddish,  fleecy 
substance.  (See  Dupuytren,  Clinique.  Chir. 
t.  iv.  p.  132. 

In  the  second  stage,  extending  from  the  tenth  to 
the  twenty-fifth  day,  the  swelling  of  the  soft  parts 
becomesfirmer,  and  every  day  more  intimately  ad- 
herent to  the  substance  between  the  ends  of  the 
fracture;  and  the  muscles  resume  their  usual 
appearance.  This  tumour  of  the  callus,  as  it  is 
termed  by  Baron  Dupuytren,  now  diminishes  in 
extent,  and  becomes  more  distinct  from  the  sur- 
rounding parts.  Its  texture  is  homogeneous,  very 
like  fibro- cartilage,  and  divided  with  difficulty. 
Its  fibres  are  parallel  to  the  axis  of  the  bone.  The 
swollen  medullary  membrane,  transformed  into  a 
fibro-cartilaginous  texture,  progressively  lessens 
the  central  cavity  of  the  bone,  and  at  length  fills 
it  up.  Theinternal  production,  or  peg  ( cheville ) re- 
sulting from  these  organic  changes,  becomes  blend- 
ed, on  the  level  of  the  fracture,  with  the  substance 
interposed  between  the  fragments.  (See  Dupuy- 
tren, Op.  et.  t.  cit.  p.  1 33.)- 

As  the  formation  of  the  callus  advances,  other 
particularities  are  noticed,  and  these  occur  in  what 
may  be  considered  as  the  third  stage,  which  begins 
about  the  twenty-fifth  day,  and  is  prolonged  to  the 
fortieth,  or  even  the  sixtieth.  In  weak  constitu- 
tions, the  process  is  not  finished  till  the  end  of  the 
third  month.  The  firm,  homogeneous,  fibrous 
mass,  constituting  what  Dupuytren  names,  the 
tumour  of  the  callus,  acquires  by  degrees  a carti- 
laginous, and  rather  an  osseous  consistence.  About 
the  end  of  this  period,  the  fragments  are  placed  in 
the  centre  of  a solid  ferule,  which  adheres  to  every 
point  of  their  circumference.  This  kind  of  ferule, 
or  clasp,  the  very  same  thing  which  was  accurately 
described  by  Duhamel,  is  covered  by  thickened 
periosteum,  which  is  united  to  that  which  invests 
the  sound  portions  of  the  bone,  and  no  external 
traces  remain  of  the  solution  of  continuity.  The 
surrounding  cellular  tissue  is  yet  stiff  and  indurated. 
The  soft  substance  between  the  fragments  has  be- 
come denser  and  more  adherent  to  the  extremities 
of  the  bone  ; but  it  is  still  far  from  uniting  them 
with  any  degree  of  perfection.  The  central  peg, 
continuing  to  extend  itself  towards  the  ends  of  the 
fracture,  rapidly  assumes  a greater  consistence.. 
N n 3 
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and  soon  forms  a very  solid  osseous  cylinder.  It 
is  commonly  at  this  period,  that  surgeons  discon- 
tinue the  apparatus ; but  the  callus,  now  existing, 
is  not  to  remain,  and  consequently  Baron  Dupuy- 
tren  terms  it  the  'provisional  callus. 

Fourth  stage.  Between  the  third  and  the  fifth, 
or  sixth  month,  the  tumour  of  the  callus  becomes 
gradually  more  compact ; and  the  central  ossifi- 
cation, or  peg  ( cheville ) undergoes  the  same 
transformation.  The  substance,  interposed  between 
the  fragments,  acquires  all  the  organic  characters, 
and  the  consistence  of  the  firm  substance  of  bone, 
from  which  it  is  only  distinguishable  by  its  parti- 
cular colour.  It  is  this  intervening  substance, 
transformed  into  an  osseous  tissue,  which  makes 
what  Baron  Dupuytren  has  named  the  definitive 
callus . 

Finally,  the  central  ossification  (la  cheville') 
assumes  a lighter  texture,  cells  are  produced  within 
it,  and,  after  having  been  converted  into  a reticular 
texture,  it  disappears,  leaving  the  central  canal  of 
the  bone  perfectly  free  again.  After  the  restora- 
tion of  the  medullary  canal,  a medullary  membrane, 
which  invests  the  cells,  becomes  continuous  with 
the  membrane  that  lines  it  and  secretes  the  medulla. 
Lastly,  the  external  portion  of  the  provisional  cal- 
lus, (for  the  central  ossification  may  be  looked 
upon  as  another  part  of  it)  disappears. 

As  Dupuytren  further  explains,  the  differences 
of  fractures  must  occasion  slight  varieties  in  the 
formation  of  the  callus.  Thus,  when  the  two  ends 
of  the  fracture  pass  over  one  another,  the  internal 
cylindrical  ossification,  or  peg,  is  not  formed ; and 
the  case  is  the  same,  when  the  bone  does  not  pre- 
sent a medullary  canal. 

This  history  of  the  process,  by  which  fractures 
unite,  must  at  once  let  us  understand,  that  the 
period  of  forty  days,,  sometimes  specified  as  the 
time  requisite  for  the  consolidation,  is  far  from 
being  sufficient,  and  that  it  should  be  much  longer 
in  oblique  fractures,  and  those  where  the  ends  of 
the  bone  ride  over  one  another. 

The  same  history  would  lead  us  to  expect  what 
certain  facts  prove,  that,  down  to  a certain  period, 
when  a fracture  has  united  with  much  deformity  of 
the  limb,  the  surgeon  may  safely  make  the  callus 
yield,  so  as  to  bring  the  limb  into  a better  shape. 
Dupuytren  has  recorded  cases,  in  which  he  accom- 
plished this  purpose  in  the  leg,  after  the  twenty- 
ninth  and  even  the  fifty-ninth  day,  and  in  which, 
a deviation  of  the  hand  towards  the  radial  side  of 
the  fore-arm  was  rectified  as  late  as  the  twenty-fifth 
day.  The  advantage,  now  spoken  of,  may  be  ob- 
tained without  breaking  the  callus,  which  is  a sub- 
stance endued  with  a certain  degree  of  suppleness 
and  elasticity.  The  fragments  having  been  brought 
into  a better  position  by  the  observance  of  the 
principles,  recommended  to  be  attended  to  in  the 
reduction  of  fractures  generally,  the  improved 
situation  of  the  fragments  is  to  be  secured  by  me- 
chanical means.  Thus,  as  Dupuytren  remarks, 
supposing  there  is  a projection  made  by  the  end 
of  one,  or  those  of  both  fragments,  the  limb  is  to 
be  placed  between  two  inflexible  planes,  which 
compress  it  in  two  diametrically  opposite  directions. 
As  the  projecting  points  receive  the  greatest  pres- 
sure, they  tend  to  return  to  the  level  of  the  rest  of 
the  bone.  If,  by  means  of  pads,  the  projection  is 
increased,  while  a vacancy  is  left  at  the  opposite 
point,  then  the  effects  produced  will  be  still  more 
marked,  and  even  carried  so  far  as  to  cause  de- 


formity in  the  other  direction.  The  same  improve- 
ment may  be  brought  about,  even  without  acting 
directly  on  the  seat  of  the  fracture,  by  employing 
the  lower  fragment  as  a lever,  and  applying  an 
apparatus,  calculated  to  incline  it  in  the  direction, 
that  will  bring  it  into  a better  position,  with  respect 
to  the  upper  fragment.  (Dupuytren,  Clin.  Chir. 
t.  iv.  p.  147.)  The  apparatus  should  be  put  on 
more  tightly,  than  in  a recent  stage  of  fracture ; 
but  the  manner,  in  which  the  limb  bears  the  pres- 
sure must  be  vigilantly  attended  to.  So  long  as 
the  deformity  is  not  entirely  corrected,  the  appa- 
ratus should  be  opened  every  third,  or  fourth  day, 
and  fresh,  but  gentle,  attempts  at  reduction  made. 
Every  little  improvement  made  by  each  manual 
interference,  is  then  to  be  secured  by  means  of  the 
bandage  and  apparatus.  In  this  way,  the  natural 
shape  of  the  limb  will  be  gradually  restored.  The 
plan  is  not,  however,  to  be  continued  too  long,  as 
it  would  altogether  prevent  union  of  the  bone. 
Another  maxim,  laid  down  by  Dupuytren,  is,  that, 
when  the  deformity  has  been  considerable,  the 
treatment  after  its  removal,  should  be  continued  as 
long  as  if  the  case  were  a recent  fracture.  (Clin. 
Chir.  t.  iv.  p.  146 — 151.) 

The  provisional  callus  then  differs  from  the  defi- 
nitive, not  only  in  point  of  situation,  and  time  of 
its  formation,  and  continuance,  but  in  its  inferior 
consistence  and  solidity . When  completed,  it  only 
possesses  the  strength  necessary  to  resist  the  mo- 
derate action  of  the  muscles,  and  to  support  a cer- 
tain weight.  Nay,  after  the  removal  of  the  splints, 
it  will  sometimes  yield  to  these  forces,  especially 
in  oblique  fractures.  In  the  North  London  Hos- 
pital, I have  now  (April  1837)  a patient,  whose 
thigh  was  obliquely  fractured  in  its  upper  third  on 
the  1st  of  last  October.  After  the  limb  had  been 
kept  in  splints  three  months,  and  seemingly  united 
well  and  without  deformity,  the  apparatus  was 
discontinued  ; but  the  mere  action  of  the  muscles, 
as  the  man  lay  in  bed,  produced  a retraction  of 
the  limb  three  days  afterwards.  The  fracture  was 
then  set  again,  and  in  another  three  months,  union 
was  again  completed,  and  the  apparatus  removed. 
In  four  or  five  days,  the  callus  yielded  again,  and 
now  the  fracture  has  been  set  for  the  third  time. 

The  support  of  the  provisional  callus  is  fre- 
quently overcome  by  a blow,  or  rough  use  of  the 
limb.  Sometimes,  it  is  weakened,  or  destroyed  by 
the  influence  of  constitutional  diseases,  fever,  &c. 

The  definitive  callus,  though  less  bulky,  is  harder, 
stronger,  and  more  compact,  than  the  provisional. 
Hence,  after  the  definitive  callus  has  been  com- 
pleted, bones  rarely,  or  never  break  in  the  exact 
situation  of  the  former  fracture.  Excepting  in 
very  aggravated  forms  of  scurvy,  I believe,  that 
the  definitive  callus  is  hardly  ever  disorganised  and 
destroyed  by  the  effects  of  constitutional  diseases. 

When  the  two  ends  of  a fracture  are  in  contact 
only  at  a point,  it  is  here  alone  that  the  definitive 
callus  can  be  produced  ; but,  as  a compensation, 
the  external,  or  provisional  callus  is  then  never 
entirely  absorbed. 

In  fracture  of  the  neck  of  the  thigh-bone,  en- 
tirely within  the  capsular  ligament,  the  provisional 
callus  cannot  reach  the  fracture,  and,  if  bony 
union  follow,  it  is  effected  by  a process  within  the 
bone  itself.  “ The  instances,  (says  Mr.  Mayo)  in 
which  union  is  effected  through  a process,  origin- 
ating in  the  bone  itself,  are  fractures  of  the  cra- 
nium, and  of  the  neck  of  the  thigh-bone,  within 
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the  capsular  ligament.  In  the  first  of  these  cases, 
no  provisional  callus  is  formed ; in  the  second,  the 
provisional  callus  has  no  means  of  reaching  the 
fracture.  It  is  difficult  to  explain  why  a pro- 
visional callus  does  not  form  about  fractures  of  the 
cranial  bones.  The  physical  cause  of  this  nega- 
tive phenomenon  is  not  known.  The  final  cause, 
however,  is  evident.  If  a hard  swelling,  such  as  a 
provisional  callus,  were  stretched,  as  a ridge  along 
the  inner  aspect  of  a cranial  fracture,  it  would  en- 
croach upon  the  cranial  cavity  ; and  hemiplegia, 
epilepsy,  or  some  other  form  of  cerebral  disorder 
would  attend  the  cure  of  every  fracture  of  the  skull. 
No  callus  therefore  is  formed.  But  the  fracture, 
after  a time,  shows  a disposition  to  unite  through 
forces  inherent  in  the  bone  itself,  &c.  In  a fissure 
of  the  skull,  examined  some  months  after  the  in- 
jury, the  only  change  apparent  is  the  rounding  of 
the  edges  externally.  After  a year  or  two,  the 
fissure  is  united  at  its  internal  or  cerebral  aspect. 
After  the  lapse  of  many  years,  the  narrowest  part 
of  the  fissure  is  entirely  filled  up.  In  persons,  who 
have  lived  ten,  twenty,  or  fifty  years,  after  loss  of 
portions  of  the  cranium,  the  slow  restoration  of  the 
bone  appears  to  have  been  progressive  for  the 
whole  period.  In  fifty  years,  a trephine  hole  is 
nearly  closed  by  the  shelving  growth  of  bone  from 
the  margin  towards  the  centre.”  (See  Mayo’s  Out- 
lines of  Human  Pathology,  p.  8.)  The  causes  of 
the  difficulty  of  bringing  about  osseous  union  in 
such  fractures  of  the  neck  of  the  femur,  as  are 
entirely  within  the  capsular  ligament,  will  be  here- 
after considered. 

When  the  ends  of  a fracture  only  touch  laterally, 
as  I have  stated,  there  is  strictly  no  provisional  cal- 
lus. The  vessels  of  the  adjoining  cellular  tissue, 
muscles,  and  other  textures,  here  greatly  assist  in 
the  work  of  reparation.  The  side  of  one  fragment 
becomes  soldered  to  that  of  the  other,  and  here  the 
callus  is  permanent,  or  never  removed.  In  such 
a case,  there  is  no  internal  cylindrical  ossification  ; 
no  cheville,  as  the  French  term  it ; because  it  would 
evidently  be  of  no  service. 

In  compound  fractures,  followed  by  suppuration, 
the  bones  remain  disunited  for  many  weeks.  Here 
also  no  provisional  callus  is  formed.  The  ends  of 
the  bones  soften  and  granulate,  and,  in  proportion 
as  the  secretion  of  pus  subsides,  the  granulations 
begin  to  deposit  the  osseous  matter,  which  is  to 
constitute  the  uniting  medium.  This  part  of  the 
subject  was  explained  many  years  ago  by  John 
Hunter,  and  the  late  Mr.  Wilson.  (On  the  Skele- 
ton, Diseases  of  Bones,  §c.  p.  233.  8vo.,  also  Diet, 
des  Sciences  Med.  t.  xxxviii,  p.  486.) 

Fractures  of  the  patella,  olecranon,  condyles  of 
femur,  coronoid  process  of  ulna,  acromion,  and  coro- 
noid  process  of  the  jaw,  are  generally  united  by  a 
ligamentous  substance. 

Broken  cartilage  does  not  unite  by  cartilage,  but 
by  means  of  osseous  matter,  deposited  around  the 
solution  of  continuity,  in  the  manner  of  a provisional 
callus,  which,  however,  is  here  permanent. 

As  the  provisional  callus  in  adults  never  begins 
to  ossify  before  the  tenth  day,  we  know,  that,  if 
great  inflammation,  or  other  causes,  forbid  the 
application  of  mechanical  means  during  this  period, 
no  permanent  deformity  will  be  the  result  of  defer- 
ring the  employment  of  splints,  bandages,  &c.  On 
this  principle,  and,  with  the  view  of  letting  the  limb 
get  into  a more  favourable  state  to  bear  the  pres- 
sure of  mechanical  means,  Sir  Stephen  Love  Ilam- 


miek  does  not  usually  apply  any  apparatus  during 
this  stage.  In  infancy,  however,  where  the  callus 
is  completed  with  surprising  quickness,  the  surgeon 
must  be  careful  to  set  the  fracture  without  delay. 

Or  the  Conduct  to  be  adopted  at  the  or- 
dinary Period  of  the  Consolidation  of 

Fractures;  and  of  Ununited  Fractures, 

and  False  Joints. 

When  the  requisite  time  for  a broken  bone  to 
become  firmly  united  has  elapsed,  it  is  proper  to 
examine  carefully  and  cautiously  the  place  of  the 
fracture,  in  order  to  learn  whether  the  callus  has 
acquired  a suitable  degree  of  strength.  If  the 
bone  should  be  found  to  bend  in  the  least  at  the 
injured  part,  the  callus  is  not  sufficiently  strong, 
and  the  limb  should  be  immediately  put  up  in  the 
apparatus  again,  with  the  view  of  preventing  a new 
fracture,  or,  at  all  events,  deformity. 

For  the  same  reason,  the  patient  should  not  be 
allowed  to  make  free  use  of  his  limb,  as  soon  as 
the  fracture  has  united.  In  fractures  of  the  lower 
extremity,  he  ought  to  use  crutches,  and  only  let 
the  weight  of  the  trunk  by  degrees  bear  upon  the 
injured  limb.  From  neglect  of  this  precaution, 
the  callus  has  been  known  to  be  absorbed,  the 
limb  to  be  shortened,  and  the  patient  become  a 
cripple.  An  accidental  slip  may  also  produce 
the  fracture  again ; for  the  provisional  callus,  so 
far  from  being  firmer  than  the  rest  of  the  bone,  is 
at  first  considerably  weaker. 

That  the  state  of  the  constitution  has  vast 
influence  over  the  process  by  which  broken  bones 
are  reunited,  is  unquestionable.  Schmucker  found 
the  formation  of  callus,  even  in  the  most  simple 
fractures,  sometimes  delayed  eight  months,  and, 
in  one  example,  more  than  a year ; but,  all 
the  patients  were  unhealthy.  ( Vermischte  Chir. 
Schriften,  b.  i.  p.  26.) 

There  are  certain  indescribable  constitutions, 
in  which  bones,  particularly  the  os  brachii,  will 
not  unite  again  after  being  broken.  These  temper- 
aments are  also  exceedingly  various ; at  least,  I infer 
so  from  two  subjects,  to  whom  I paid  particular 
attention.  One  was  a strong,  robust  man,  whose 
chief  peculiarity  seemed  to  be  his  indifference  to 
pain  : the  ends  of  his  broken  humerus  were  cut 
down  too,  turned  out,  and  sawn  off  by  Mr.  Long, 
in  St.  Bartholomew’s  Hospital,  and  the  limb  was 
afterwards  put  in  splints,  and  taken  the  greatest 
care  of;  but  no  union  followed.  The  other  case 
was  a broken  tibia  and  fibula,  which  remained  dis- 
united for  about  four  months  ; but  afterwards 
grew  together.  The  latter  subject  was  a complete 
instance  of  hypochondriasis.  I afterwards  saw  a 
woman,  under  Sir  James  Earle,  in  the  above  hos- 
pital, whose  os  brachii  did  not  unite,  though  it  had 
been  broken  several  months.  Every  attempt  to 
move  the  bone  occasioned  excruciating  torture. 
The  woman  died  of  some  illness  in  the  hospital, 
and,  on  dissecting  the  arm,  the  cause  of  the 
fracture  not  having  united  was  found  to  arise  from 
the  upper,  sharp,  pointed  extremity  of  the  lower 
portion  of  the  broken  bone  having  been  forcibly 
drawn  up  by  the  muscles,  and  penetrated  the  sub- 
stance of  the  biceps,  in  which  it  still  remained.  I 
am  indebted  to  Mr.  Earle  for  the  description  of 
the  appearance  in  the  dissection,  and  I do  not 
know,  that  this  kind  of  impediment  to  the  union  of 
a fracture  has  been  noticed  by  any  earlier  writer 
than  Mr.  Charles  White,  who  appears  to  have 
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conceived  the  possibility  of  the  occurrence. 
in  Surgery,  p.  70.  edit.  1770.) 

Sir  Benjamin  Brodie  attributes  the  want  of 
union  mostly  to  the  state  of  the  constitution.  “ A 
gentleman  (says  he),  was  growing  fat,  and  not 
liking  to  do  so,  he  placed  himself  on  a very  spare 
diet,  though  accustomed  to  good  living  previously. 
After  six  months  of  starvation,  he  broke  his  arm, 
and  the  bone  would  not  unite.  I saw  him  many 
months  afterwards,  and  there  was  scarcely  any 
union  even  by  soft  substance.  Another  patient, 
about  whom  I was  consulted,  a lady,  was  growing 
fat,  and  thought  she  would  also  prevent  it  by  pur- 
suing a similar  system  of  diet.  Some  months 
afterwards  she  broke  her  arm,  and  union  did  not 
take  place.”  A man  broke  his  thigh,  and  re- 
mained ten  days  without  any  action  of  the  bowels : 
no  union  of  the  fracture  ensued.  The  same  dis- 
tinguished surgeon  adverts  to  other  facts,  which 
tend  to  prove,  that  tight  bandaging,  and  other  cir- 
cumstances, unfavourable  to  a free  circulation  in 
the  limb,  may  prevent  union.  (See  Loud.  Med. 
Gaz.  for  1833-34,  p.  57.) 

It  is  observed  by  Larrey,  that  the  gunshot 
wounds  of  the  extremities,  complicated  with  frac- 
ture, especially  with  that  of  the  humerus,  received 
by  the  soldiers  of  the  French  army  in  Syria,  were 
almost  all  followed  by  the  formation  of  accidental 
joints.  The  two  fragments  of  the  broken  bone 
continued  moveable,  their  asperities  and  projecting 
angles  having  been  destroyed  by  friction,  and  their 
ends  being  rounded  and  covered  with  a cartila- 
ginous substance,  so  as  to  facilitate  the  motions 
which  the  patients  executed  in  various  directions, 
in  an  imperfect  manner,  and  without  pain.  Lar- 
rey acquaints  us,  that  many  invalids  were  sent 
back  to  France  with  such  infirmity. 

“ I ascribe,”  he  says,  “ the  causes  of  these 
accidental  articulations  : 

“1.  To  the  continual  motion,  to  which  the 
wounded  soldiers  were  exposed,  after  their  de- 
parture from  Syria,  till  their  arrival  in  Egypt,  in 
consequence  of  their  having  been  obliged  either  to 
walk  this  journey  on  foot,  or  to  be  carried  it  on 
beasts. 

“ 2.  To  the  bad  quality  of  the  food,  and  the 
brackish  water,  which  the  men  were  under  the 
necessity  of  drinking  in  this  painful  journey. 

“ 3.  To  the  state  of  the  atmosphere  of  Syria, 
almost  entirely  destitute  of  vital  air,  and  im- 
pregnated with  pernicious  gases,  issuing  from  the 
numerous  marshes,  near  which  we  were  a long 
while  stationed. 

“ All  these  causes  may  have  prevented  the 
formation  of  callus,  either  by  diminishing  the 
quantity  of  the  phosphate  of  lime,  or  moving  the 
bones  out  of  that  state  of  coaptation,  in  which 
they  should  constantly  lie,  in  order  to  unite. 

“ Bandages,  embrocations,  rest,  and  regimen, 
proved  quite  ineffectual.”  ( Larrey , Mem.  de 
Chir.  Mil . t.  ii.  p.  131,  132.  Langenbeck,  N. 
Bibl.  b.  i.  p.  81.) 

The  presence  of  an  ulcer,  a sinus,  loose  splinters 
of  bone,  a necrosis,  or  other  suppurating  disease, 
near  a fracture,  is  a circumstance  that  often  se- 
riously retards  or  completely  prevents  the  for- 
mation of  callus.  Flow  frequently  have  I noticed, 
in  compound  fractures,  that,  while  the  wound 
suppurates  largely,  and  while  there  are  spicules 
and  dead  portions  of  bone  unextracted,  no  solid 
union  takes  place ; but  that,  as  soon  as  the  wound, 


ulcer,  or  sinus  admits  of  being  healed,  and  th& 
suppuration  ceases,  ossification  goes  on  in  the  most 
favourable  manner.  Schmucker  relates  a case, 
illustrating  the  truth  of  these  observations,  where 
the  tibia  and  fibula  were  broken  so  obliquely, 
that  the  ends  of  the  fracture  could  not  be  made 
to  lie  well,  a necrosis  of  a portion  of  the  tibia 
followed,  and  no  callus  was  formed  at  the  end  of 
eight  months,  when  a sinus  on  each  side  of  the 
leg  still  continued.  This  eminent  surgeon  now 
laid  the  sinuses  open,  and  extracted  the  dead 
pieces  of  bone,  by  which  means  the  impediment 
to  the  formation  of  callus  was  removed,  and  the 
fracture,  which  had  till  then  remained  loose  and 
moveable,  became  firmly  united  in  two  months. 
( Vermischte  Chir.  Schriften,  b.  i.  p.  25,  26.) 

A little  boy  was  brought  into  the  North  London 
Hospital,  with  fracture  of  the  humerus,  and  ex- 
tensive laceration  of  the  skin,  but  the  wound  had 
no  communication  with  the  fracture.  A good 
deal  of  suppuration  ensued  from  the  wound,  and 
afterwards  large  abscesses  formed,  followed  by 
the  detachment  of  a dead  portion  of  bone.  The 
fracture  did  not  unite. 

False  joints,  which  occur  in  cases  of  fracture 
without  union,  have  been  generally  supposed  to 
resemble  common  joints.  According  to  Boyer, 
this  opinion  is  incorrect.  The  ends  of  the  frac- 
ture, which  are  sometimes  rounded,  and  sometimes 
pointed,  are  connected  together  by  a cellular  and 
ligamentous  substance.  But,  their  surfaces  are 
not  covered  by  a smooth  cartilaginous  matter,  nor 
is  there  constantly  a capsular  ligament.  “ I am 
convinced  of  this  fact,  by  the  dissection  of  several 
ununited  fractures,  the  fragments  of  which  are 
preserved  in  my  museum.”  ( Boyer , t.  iii.  p.  94.) 
And,  in  another  place,  the  same  Professor,  speaking 
of  these  false  joints,  remarks:  “I  repeat  that 
I have  never  found,  in  their  structure,  any  thing 
which  could  be  compared  with  an  articulation ; 
neither  capsular  ligament,  nor  smooth  cartilaginous 
surfaces.  On  the  contrary,  I have  invariably 
found,  in  the  false  joints  of  the  thigh-bone  and 
humerus,  which  I have  had  opportunities  of  dis- 
secting, a fibrous  ligamentous  substance,  extending 
from  one  fragment  to  the  other,  and  it  is  very  pro- 
bable, that,  with  some  modifications,  it  is  the  same 
with  all  the  other  cases,  which  I have  not  seen. 

“ But,  in  the  fore-arm,  the  ends  of  the  fracture 
may  assume  a structure,  which  bears  a greater  re- 
semblance to  an  articulation.  This  is  what  hap- 
pened in  an  example,  which  was  communicated  to 
Bayle  by  Sylvestre,  in  the  Republique  des  Lettres, 
Jui.llet,  1685,  p.  718,  Ac.  A similar  case  is  re- 
corded by  Fabricius  Hildanus,  Obs.  91.  Centur.  3.” 
(Boyer,  Mai.  Chir.  t.  iii.  p.  101 — 103.) 

On  this  subject,  Langenbeck  observes,  that  the 
edges  of  the  fragments  heal,  and  resemble  those 
of  a hare  lip.  “ When  the  parts  are  incessantly 
moved,  the  end  of  one  fragment  becomes  exca- 
vated, in  the  form  of  an  articular  cavity.  I have 
in  my  possession  (says  he)  a lower  jaw,  and  an 
olecranon,  the  fractures  of  which  are  not  united. 
For  the  connecting  medium,  nature  has  provided  a 
white  substance,  resembling  ligament.  In  a male 
patient,  I have  also  seen  an  articular  connection 
established  in  the  body  of  the  thigh-bone  subse- 
quently to  a fracture.”  ( Neue  Bibl.  b.  i.  p.  93.) 
When  a capsule  has  been  formed,  it  is  alleged  not 
to  be  of  a ligamentous  nature.  ( Bichat , Anatomie 
Generale,  t.  iii.  p.  191.) 
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In  the  Hunterian  Collection  may  be  seen  a 
false  joint  in  the  bones  of  the  fore-arm,  where  the 
resemblance  to  a natural  articulation  was  greater, 
than  what  Boyer  has  seen  in  other  situations. 

According  to  Professor  Sharpey,  the  connection 
is  mostly  by  means  of  a tough,  fibrous,  liga- 
mentous-looking mass  ; and  the  nearest  approx- 
imation to  a new  articulation,  which  occurs,  consists 
in  the  existence  of  cavities,  more  or  less  extensive, 
between  the  fibres  of  this  connecting  substance. 
(See  Syme’s  Principles,  ed.  ii.  p.  161.)  The  bond 
of  union  is  stated  to  differ  from  ordinary  ligament 
in  presenting  no  fibrous  appearance.  Sir  Benjamin 
Brodie,  who  has  made  this  remark,  coincides  with 
Boyer,  with  regard  to  the  ordinary  mode  of  con- 
nection ; admitting,  however,  the  occasional  form- 
ation of  a new,  or  false  joint,  where  “ the  rounded 
ends  of  the  bones  are  covered  by  a thin  ligament- 
ous substance,  and  the  inner  surface  of  the  capsule 
is  lined  by  a smooth  membrane,  like  the  synovial 
membrane,  and  capable  of  secreting  .synovia/’ 
(See  Lond.  Med.  Gaz.  for  1833-34,  p.  57.) 

A valuable  dissertation  on  false  joints  was  pub- 
lished by  Reisseisen,  entitled  “ Be  Articula- 
tionibus  analogis,  quce  Fracturis  Ossium  super- 
veniunt.” 

A false  joint  in  the  arm,  or  fore-arm,  does  not 
absolutely  prevent  the  motion  of  the  limb,  which 
may  yet  be  of  considerable  use ; but,  when  the 
disease  is  in  the  thigh  or  leg,  the  member  cannot 
support  the  weight  of  the  body,  and  the  patient  is 
unable  to  walk  without  crutches. 

The  diversity  of  causes,  which  may  be  con- 
cerned in  preventing  the  union  of  fractures, 
plainly  shows,  that  the  treatment  should  be  dif- 
ferent in  different  cases. 

When  the  want  of  union  is  ascribable  to  the 
ends  of  the  fracture  not  being  in  a state  of  coap- 
tation, and  to  their  having  been  moved  about 
too  frequently,  the  obvious  indications  are,  to  set 
the  fracture  better,  and  to  take  adequate  measures 
for  keeping  its  extremities  in  contact  and  perfectly 
motionless. 

If  the  union  has  been  prevented  by  a portion 
of  muscle,  or  other  soft  part,  getting  between 
the  ends  of  the  bone,  the  only  means  of  affording 
a chance  of  union  would  be  cutting  through  the 
integuments,  removing  the  displaced  soft  parts, 
and  placing  the  ends  of  the  bone  in  contact. 
( W ardrop,  in  Med.  Chir.  Trans,  vol.  v.  p.  363.) 

When  the  advanced  age  of  the  patient  seems 
to  be  the  cause  of  the  union  not  taking  place, 
the  application  of  the  proper  apparatus  is  to  be 
continued  a considerable  time,  since  experience 
proves,  that,  in  old  subjects,  the  cure  of  fractures 
often  requires  many  months.  In  such  examples, 
also,  tonic  and  cordial  medicines,  with  a nutritive 
diet,  are  highly  proper. 

Any  thing  in  the  state  of  the  constitution,  likely 
to  account  for  the  want  of  union,  should  be  re- 
moved or  rectified.  “ One  patient  may  require 
to  be  put  upon  a better  diet ; another  may  require 
purgative  medicine  ; another  may  stand  in  need 
of  tonics.  Mr.  Wilson  used  to  relate  the  case  of 
a woman  who  was  a dram-drinker,  and  who  broke 
her  leg.  At  first,  she  was  not  allowed  to  take  her 
customary  drams,  and  the  bones  showed  no  dispo- 
sition to  unite.  At  last,  she  was  allowed  to  take 
a certain  quantity  of  spirit,  and  union  took  place 
immediately.”  ( Brodie , Op.  et  vol.  cit.  p.  58.) 

When  several  months  have  elapsed  since  the 
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accident,  and  there  is  reason  to  apprehend  that 
a preternatural  joint  or  a ligamentous  union  has 
taken  place,  a variety  of  local  plans  have  been 
proposed. 

Here,  I may  remark,  that  no  severe  operation 
will  be  justifiable,  unless  the  inconvenience, 
arising  from  the  want  of  bony  union,  be  consi- 
derable. If  a broken  rib  were  not  to  unite,  bv 
osseous  matter,  it  would  be  of  little  consequence. 
I opened  an  old  man,  who  was  in  this  state,  yet 
he  had  never  complained  of  it,  nor  indeed  had  he 
ever  been  aware  of  it.  Sir  Benjamin  Brodie  has 
a specimen  of  a joint,  formed  in  a rib  after 
fracture;  and  the  patient  was  believed  to  have 
suffered  little  or  no  inconvenience  from  it.  (See 
Lond . Med.  Gaz.  for  1833-34,  p.  58.) 

The  most  ancient  method  of  treatment  is  that 
of  forcibly  rubbing  the  ends  of  the  fracture 
against  each  other,  so  as  to  make  them  inflame, 
and  take  on  a disposition  to  form  callus.  This 
plan  was  recommended  by  the  late  Mr.  John 
Hunter,  and  has  had  the  approbation  of  many 
other  distinguished  modern  practitioners.  In  a 
disunited  fracture  of  the  leg  or  thigh,  Mr.  Hunter 
used  to  let  the  patient  get  up,  and  attempt  to  walk 
with  the  splints  on  the  limb,  so  that  the  requisite 
irritation  might  be  produced.  The  idea  of  exciting 
a degree  of  inflammation  in  the  situation  of  the 
fracture,  certainly  appears  rational,  and  the  practice 
has  been  attended  with  a degree  of  success.  Air. 
White  records  an  example,  in  which  he  cured  a 
broken  thigh  on  this  principle,  a strong  leather 
case  having  been  made  for  the  limb.  ( Cases  in 
Surgery,  p.  75.)  A broken  tibia,  treated  on 
similar  principles,  is  mentioned  by  Mr.  Amesbury. 
(On  Fractures,  p.  211.  ed.  ii.)  The  method  is 
spoken  of  in  Celsus : si  vetustas  occupavit,  mem- 
brum  extendendum  est  ut  aiiquid  laedatur : ossa 
inter  se  manu  dimovenda,  ut  concurrendo  exaspe- 
rentur,  et  ut  si  quid  pingue  est,  eradatur,  totumque 
id  quasi  recens  fiat,  fyc. 

I have  seen  cases,  in  which  the  union  was  thus 
brought  about.  “ In  numerous  instances  (says  Sir 
Benjamin  Brodie,)  I have  known  patients  in  the 
hospital  kept  in  bed  for  ten  weeks,  and  even  longer, 
without  union  taking  place.  A splint  has  then 
been  bound  on  each  side  of  the  limb ; we  have 
put  the  patient  on  crutches,  made  him  walk  about, 
put  the  limb  to  the  ground,  and  exercise  it  with  the 
splint  on,  and  the  fracture  has  become  united.  Then 
in  other  cases  I have  applied  blisters  to  fractures 
which  were  slow  in  uniting  ” : but,  if  this  method 
is  to  be  useful,  it  must,  be  tried  in  eight  or  ten  weeks 
after  the  accident.  (Brodie,  in  Med.  Gaz.  for  1833- 
34,  p.  58.) 

The  foregoing  treatment,  however,  is  only  likely 
to  answer,  before  a new  joint,  or  a ligamentous 
connection,  has  been  completely  formed,  and  when 
the  limb  has  hitherto  been  kept  motionless. 

When  the  case  is  old,  and  there  are  grounds  for 
believing  that  a new  articulation,  or  ligamentous 
connection,  has  taken  place,  we  are  advised  to  cut 
down  to  the  ends  of  the  bone,  rasp  or  saw  them 
off,  and  then  treat  the  limb  just  as  if  the  case  were 
a recent  compound  fracture. 

Sir  Everard  Home  used  to  mention  the  case  of 
a man  with  ununited  fracture  of  the  humerus,  who 
was  under  Air.  Hunter’s  care.  There  was  an  arti- 
ficial joint,  and  Air.  Hunter  made  an  incision  into  it 
and  then  having  introduced  a spatula,  he  irritated 
the  whole  surface  of  the  artificial  joint.  This 
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brought  on  considerable  inflammation,  which  ended 
in  anchylosis,  and  the  patient  was  cured.  (Sir.  B. 
Brodie,  in  Med,  Gaz.  tor  1833-34,  p.58.) 

This  bold  practice  was  first  suggested  by  Mr. 
C.  White.  “ Robert  Elliott,  of  Eyham,  in  Derby- 
shire, a very  healthful  boy,  nine  years  old,  had 
the  misfortune,  about  Midsummer,  in  the  year 
1759,  by  a fall,  to  fracture  the  humerus,  near  the 
middle  of  the  bone.  He  was  immediately  taken 
to  a bone-setter  in  that  neighbourhood,  who  ap- 
plied a bandage  and  splints  to  his  arm,  and  treated 
him  as  properly,”  says  Mr.  White,  “as  I suppose 
he  was  capable  of,  for  two  or  three  months.  His 
endeavours,  however,  were  by  no  means  productive 
of  the  desired  effect,  the  bones  not  being  at  all 
united.  A surgeon  of  eminence,  in  Bakewell, 
was  afterwards  called  in  ; but  as  he  soon  found  he 
could  be  of  no  service  to  him,  and  as  the  case  was 
very  curious,  he  advised  the  lad’s  friends  to  send 
him  to  the  Infirmary  at  Manchester.  He  was  ac- 
cordingly brought  thither  the  Christmas  following, 
and  admitted  an  in-patient.  Upon  examination, 
we  found  it  to  be  a simple  oblique  fracture,  and 
that  the  ends  of  the  bone  rode  over  each  other  : 
his  arm  was  become  not  only  entirely  useless,  but 
even  a burden  to  him,  and  not  likely  to  be  other- 
wise, as  there  was  little  probability  that  it  could 
ever  unite,  it  being  now  six  months  since  the 
accident  happened. 

“ Amputation  was  therefore  proposed  as  the 
only  method  of  relief:  but  I could  not  give  my 
consent  to  it,  for  as  the  boy  was  young,  and  had 
a good  constitution,  it  was  hardly  possible  that  it 
could  be  owing  to  any  fault  in  the  solids  or  fluids, 
but  that  either  nature  was  disappointed  in  her  work 
by  frequent  friction,  while  the  callus  was  forming, 
or  rather,  that  the  oblique  ends  of  the  bone,  being 
sharp,  had  divided  a part  of  a muscle,  and  some 
portion  of  it  had  probably  insinuated  itself  betwixt 
the  two  ends  of  the  bone,  preventing  their  union. 
Whichever  of  these  might  be  the  case,  I was  of 
opinion,”  continues  Mr.  White,  “ that  he  might  be 
relieved  by  the  following  operation,  viz.  by  making 
a longitudinal  incision  down  to  the  bone,  by  bring- 
ing out  one  of  the  ends  of  it,  which  might  be  done 
with  great  ease,  as  the  arm  was  flexible,  and  cutting 
it  off,  either  by  the  saw  or  cutting  pincers  ; then 
by  bringing  out  the  other,  and  cutting  off  that 
likewise,  and  afterwards  by  replacing  them  end  to 
end,  and  treating  the  whole  as  a compound  fracture. 

“ The  objections,  made  by  the  other  gentlemen 
concerned,  to  this  proposal,  were,  first,  the  danger 
of  wounding  the  humeral  artery  by  the  knife  ; 
secondly,  the  laceration  of  the  artery  by  bringing 
out  the  ends  of  the  bones  ; and,  thirdly,  that  we 
had  no  authority  for  such  an  operation.  As  to  the 
first,  that  was  easily  obviated,  by  making  the  in- 
cision on  the  side  of  the  arm  opposite  to  the  hume- 
ral artery.  The  place  of  election  appeared  to  me 
to  be  at  the  external  and  lower  edge  of  the  deltoid 
muscle,  as  the  fracture  was  very  near  to  the  inser- 
tion of  that  muscle  into  the  humerus  ; the  danger 
of  wounding  the  vessel  not  only  being  by  that 
means  avoided,  but,  after  the  operation,  while  the 
patient  was  confined  to  his  bed,  the  matter  would 
be  prevented  from  lodging,  and  the  wound  be 
easily  come  at,  to  renew  the  dressings.  The  second 
objection  will  not  appear  to  be  very  great,  when 
we  consider  that,  in  compound  fractures,  the  bone 
is  frequently  thrust  with  great  violence  through  the 
integuments,  and  seldom  attended  with  laceration 


of  any  considerable  artery ; and  as  this  would  be 
done  with  great  caution,  that  danger  would  appear 
very  trifling.  The  third  and  last  objection  is  no 
more  than  a general  one  to  all  improvements. 

This  method  which  I have  been  proposing,” 
says  Mr.  White,  “ was  at  last  resolved  upon,  and 
I assisted  in  the  operation,  which  was  performed 
by  a gentleman  of  great  abilities  in  his  profession, 
on  January  3.,  in  the  present  year  (1760).  The 
patient  did  not  lose  above-a  spoonful  of  blood  in 
the  operation,  though  the  tourniquet  was  not  made 
use  of.  When  the  operation  and  dressings  were 
finished,  the  limb  was  placed  in  a fracture-box, 
contrived  on  purpose,  the  lad  confined  to  his  bed, 
and  the  rest  of  the  treatment  was  nothing  different 
from  that  of  a compound  fracture. 

“ The  wound  was  nearly  healed  in  a fortnight’s 
time,  when  an  erysipelas  came  on,  and  spread  it- 
self all  over  the  arm,  attended  with  some  degree  of 
swelling  : this,  by  fomentations,  and  the  antiphlo- 
gistic method,  soon  went  off,  and  the  cure  pro- 
ceeded happily,  without  any  other  interruption.  In 
about  six  weeks  after  the  operation,  the  callus 
began  to  form,  and  is  now  quite  firm.  1'he  arm  is 
as  long  as  the  other,  but  somewhat  smaller,  in 
consequence  of  such  long-continued  bandages : he 
daily  acquires  strength  in  it,  and  will  soon  be  fit  to 
be  discharged.”  (Cases  in  Surgery,  p.  69,  &c.) 

In  another  instance  of  a broken  tibia,  which 
continued  disunited  an  extraordinary  length  of 
time,  Mr.  White  practised  an  operation,  somewhat 
similar  to  the  foregoing  one,  with  complete  success. 
He  made  a longitudinal  incision,  about  four  inches 
in  length,  through  the  integuments,  which  covered 
the  fracture.  By  the  application  of  a trephine, 
he  cut  off'  the  upper  end  of  the  bone,  and  as  the 
lower  end  could  not  be  easily  sawn  off,  he  contented 
himself  with  scraping  it.  In  the  course  of  the  sub- 
sequent treatment,  he  had  occasion  to  take  off, 
with  the  cutting  pincers,  a small  angle  of  tibia, 
and  to  touch  the  lower  part  of  the  bone  with  the 
butter  of  antimony,  as  well  as  to  introduce  the 
same  caustic  between  the  extremities  of  the  frac- 
ture, in  order  to  destroy  a substance,  which  inter- 
vened. A trifling  exfoliation  followed.  In  twelve 
weeks  the  bone  was  firmly  united.  (Op.  cit.  p.  81., 
82.) 

Besides  Mr.  White’s  cases,  there  are  now  some 
other  instances  upon  record,  where  the  operation, 
which  he  first  proposed,  has  succeeded.  In  the 
year  1813,  Langenbeck  operated  upon  a humerus 
in  the  foregoing  manner,  and  the  result  was 
perfectly  successful.  The  ununited  fracture  was 
situated  at  the  insertion  of  the  deltoid.  (Neue  Bibl. 
b.  i.  p.  95.)  Mr.  Rowlands,  of  Chester,  by  a 
similar  operation,  believed  that  he  had  cured  a 
fractured  thigh,  which  had  lost  all  disposition  to 
unite.  (See  Med.  Chir.  Trans,  vol.  ii.  p.  47.)  I 
understand,  however,  from  Sir  Benjamin  Brodie, 
that  the  subject  of  this  operation  lately  died,  and 
that  on  examination  of  the  broken  part  of  the  limb', 
there  was  no  bony  union.  Viguerie,  surgeon  to 
the  Hotel-Dieu,  at  Toulouse,  practised  Mr.  White’s 
operation  with  success.  (See  Larrey,  Mem.  de 
Chir.  Militaire,  t.  ii.  p.  132.) 

On  the  other  hand,  the  operation  has  frequently 
failed.  In  the  instance,  in  which  I saw  it  exe- 
cuted on  the  humerus  by  Mr.  Long,  in  St.  Bar- 
tholomew’s Hospital,  it  did  not  answer,  though  the 
ends  of  the  bone  were  most  fairly  sawn  off,  and 
the  case  treated  with  particular  care  and  skill. 
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Boyer  states,  that  he  once  performed  the  same 
operation  in  a similar  case  ; but,  that  it  had  not  the 
desired  effect.  (Traite  desMal.Chir.  t.iii.  p.110.) 
Dr.  Physick,  of  New  York,  when  he  was  a student 
in  1785,  saw  this  proceeding  unsuccessfully  adopted 
in  a ease  where  the  humerus  remained  disunited. 
(See  Medical  Repository,  vol.i.  New  York,  1804.) 
Besides  these  examples,  I have  heard  of  others, 
in  which  Mr.  Cline,  Mr.  Green  (Med.  Chir.  Re- 
view, Feb.  1828 ; and  Lond.  Med.  Gazette,  p.357.), 
and  other  practitioners  tried  the  experiment  with 
no  better  success.  What  is  still  more  discourag- 
ing, the  operation  has  sometimes  proved  fatal. 
( Richerand , Nosogr.  Chir.  t.iii.  p.  39.  ed.  2.  Lar- 
rey,  Mem.  de  Chirurgie  Militaire,  t.  ii.  p.  132.) 

Baron  Dupuytren  deemed  the  removal  of  one 
end  of  the  fracture  sufficient,  and  gives  two  cases, 
in  which  the  plan  succeeded ; one  of  a thigh-bone, 
the  other  of  a lower  jaw.  In  the  latter  instance, 
however,  he  scraped  away  the  ligamentous  texture 
from  the  anterior  fragment.  (See  Journ.  Univ. 
des  Sciences  Med.  t.ix.  1820  ; and  Clin.  Chir,  t.'iv, 
p.667;  8vo.  Paris,  1834.) 

The  difficulties,  the  danger,  and  the  frequent  ill 
success  of  White’s  operation,  had  rendered  another 
mode  of  treatment  extremely  desirable,  when  Dr. 
Physick,  of  New  York,  suggested  the  plan  of  in- 
troducing a seton  through  the  preternatural  joint, 
with  the  view  of  exciting  inflammation,  and  bring- 
ing about  the  union  of  the  bone.  It  was,  in  fact, 
a practice  founded  on  Hunter’s  principles.  Dr. 
Physick  had  an  opportunity  of  performing  the  new 
operation  on  the  18th  of  December,  1802,  in  an 
example  of  disunited  humerus,  twenty  months  after 
the  occurrence  of  the  accident.  “ Before  passing 
the  needle  (says  Dr.  Physick),  I desired  the  as- 
sistants to  make  some  extension  of  the  arm,  in 
order  that  the  seton  might  be  introduced,  as  much 
as  possible,  between  the  ends  of  the  bone.  Some 
lint  and  a pledget  were  applied  to  the  orifices 
made  by  the  seton-needle,  and  secured  by  a roller. 
The  patient  suffered  very  little  pain  from  the 
operation.  After  a few  days,  the  inflammation 
(which  was  not  greater  than  what  is  commonly 
excited  by  a similar  operation  through  the  flesh  of 
any  other  part)  was  succeeded  by  a moderate  sup- 
puration. The  arm  was  now  again  extended,  and 
splints  applied.  The  dressings  were  renewed  daily 
for  twelve  weeks,  during  which  time  no  amend- 
ment was  perceived ; but,  soon  afterwards,  the 
bending  of  the  arm  at  the  fracture  was  observed 
not  to  be  so  easy  as  it  had  been,  and  the  patient 
complained  of  much  more  pain  than  usual,  when- 
ever an  attempt  was  made  to  bend  it  at  that  place. 
From  this  time,  the  formation  of  the  new  bony 
union  went  on  rapidly,  and  on  the  4th  of  May, 
1803,  was  so  perfectly  completed,  that  the  patient 
could  move  his  arm  in  all  directions,  as  well  as 
before  the  accident  happened.  The  seton  was  now 
removed,  and  the  small  sores  occasioned  by  it 
healed  up  entirely  in  a few  days.  On  the  28th  of 
May,  1803,  he  was  discharged  from  the  hospital 
perfectly  well,  and  he  has  since  repeatedly  told  me, 
his  arm  is  as  strong  as  ever  it  was.”  (Physick,  in 
Medical  Repository,  vol.i.  New  York.)  In  the 
London  Medical  Repository  for  Aug.  1823,  a 
case  is  also  noticed,  in  which  Dr.  Physick  cured 
an  ununited  fracture  of  the  lower  jaw  by  means  of 
a seton. 

On  this  subject  an  interesting  memoir  was  read 
by  Laroche  to  the  Ecole  de  Medecine  at  Paris 
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(Germinal,  an  13).  It  was  entitled  “ Dissertation 
sur  la  non-reunion  de  quelques  fractures,  et  en  par- 
ticular de  celles  du  bras,  et  sur  un  moyen  nouveau 
de  guerir  les  fausses  articulations  qui  en  resultent.” 
The  author  of  this  production  affirms,  that  when 
he  was  at  Augsberg,  he  saw  Baron  Percy,  then 
with  the  army  of  the  Rhine,  pass  a seton  through 
the  imperfectly  healed  cicatrix  of  a compound 
fracture  of  the  thigh,  which  fracture  seemed  to 
have  lost  all  disposition  to  unite.  The  method 
answered  so  well,  that  in  two  months  the  patient 
was  able  to  walk  without  crutches. 

Sir  Benjamin  Brodie  has  also  successfully  em- 
ployed the  seton  in  a case  of  ununited  broken 
thigh.  The  patient  was  a boy  about  13.  (See 
Med.  Chir.  Trans,  vol.  v.  p.  387,  &c.)  In  this 
country,  the  same  operation  has  been  practised  for 
the  cure  of  a disunited  humerus  by  Mr.  Stansfield, 
of  Leeds.  (See  Op.  cit.  vol.  vii.  p.  103.,  &c.) 
It  appears,  also,  that  Sir  Charles  Bell  applied  the 
method  to  a fracture  of  the  leg,  at  the  time  when 
M.  Roux  was  in  England.  The  patient  was  a 
child  six  years  old,  and  the  broken  bones  had  con- 
tinued without  union  three  years.  The  case  had 
been  originally  mistaken  by  some  unskilful  sur- 
geon for  a mere  contusion.  The  result  is  not 
stated.  (Parallele  de  la  Chir.Angloise,  fyc.  p.  195.) 
In  the  North  London  Hospital,  Mr.  Liston  lately 
employed  a seton  for  an  ununited  fracture  of  the 
radius  and  ulna.  The  result  was  successful  in  re- 
ference to  the  latter  bone.  After  cutting  down  to 
the  fracture,  he  destroys  the  ligamentous  con- 
nections as  much  as  possible,  and  then  passes  the 
seton,  which  he  takes  out  again  sooner  than  is 
usually  done.  The  result  of  an  operation  of  this 
kind  on  the  humerus,  performed  by  him  on  a child 
in  the  North  London  Hospital,  about  five  months 
ago,  I am  not  at  present  acquainted  with. 

We  are  not  to  expect,  that  Dr.  Physick’s  oper- 
ation will  succeed  in  every  instance.  Like  most 
other  surgical  means,  it  is  liable  to  occasional 
failures,  amongst  which,  I believe,  we  must  in- 
clude the  attempt,  made  on  a disunited  thigh  by 
Mr.  Wardrop  (see  Med.  Chir.  Trans,  vol.  v. 
p.365.)  though  a partial  amendment  is  mentioned. 
In  a case,  recorded  by  Mr.  Amesbury,  the  seton 
did  not  answer.  Mr.  A.  C.  Hutchinson  was  also 
obliged  to  take  out  the  seton,  in  a case  of  ununited 
humerus,  and  only  partial  benefit  was  effected.  (See 
Practical  Obs.  p.  389.  ed.  2.)  Three  instances  of 
failure  were  seen  by  Mr.  Amesbury,  ( On  Fractures, 
p.  224.)  and  an  additional  one  has  been  recorded 
by  Mr.  Earle.  (See  Med.  Chir.  Trans,  vol.  xii. 
p.  195.) 

In  the  same  case,  and  also  in  another,  which  I 
saw  under  this  gentleman’s  care,  the  plan  of 
cutting  down  to  the  ends  of  the  fracture,  and 
rubbing  them  with  caustic  potassa,  was  tried,  but 
without  success. 

The  result  of  the  practice  with  the  seton  is,  that 
it  has  sometimes  succeeded  in  the  upper  extremi- 
ties ; but  that,  where  it  has  been  performed  on  the 
lower  ones,  so  far  as  Sir  Benjamin  Brodie  has 
been  able  to  ascertain,  it  has  only  answered  in  a 
single  instance,  which  was  that  of  a patient  under 
him  in  St.  George’s  hospital.  “ Dr.  Dorsey  (who 
was  Dr.  Physick’s  nephew)  in  the  last  letter,  which 
I had  from  him  before  his  death,  informed  me  as 
the  result  of  the  operations  with  the  seton  in  the 
United  States,  that  it  had  generally  succeeded  in 
the  upper  limbs,  but  that  it  had  always  failed  in 
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the  lower.”  He  added,  that,  “ In  the  former  case,  it 
was  often  necessary  to  keep  the  seton  in  for  several 
months.”  (Op.  and  Vol.  cit.)  M.  Portal,  however, 
surgeon  to  the  Palermo  Hospital,  cured  by  the 
seton  an  ununited  fracture  of  the  upper  third  of 
the  femur  in  a child  two  years  old.  (See  Archives 
Gen.  Juillet,  1835.)  An  instance  of  an  ununited 
fracture  of  the  tibia  was  also  successfully  treated 
with  a seton  by  Dr.  Browne.  (S ee  Dublin  Hospitai 
Reports , vol.  iv.  p.  320.)  A very  similar  case 
was  published  by  Mr.  Boggie.  (See  Med.  Chir. 
Trans,  vol.  vii.)  Dr.  Mott  has  treated  eleven 
cases  of  ununited  fractures  in  this  manner.  Of 
these,  three  were  of  the  femur  ; three  of  the  tibia, 
and  live  of  the  humerus.  In  all,  the  plan  is  stated, 
to  have  succeeded  perfectly,  except  in  three  of  the 
humerus,  which  were  afterwards  cured  by  sawing 
off  the  ends  of  the  bones.  (Amer.  Journ.)  These 
results  are  different  from  those,  which  might  have 
been  expected  from  the  investigations  of  Sir  Ben- 
jamin Brodie,  and  the  statements  of  others,  con- 
cerning the  success  of  sawing  off  the  ends  of  the 
bone. 

Instead  of  several  of  the  foregoing  severe  and 
often  unsuccessful  plans,  Mr.  Amesbury  has  tried, 
the  influence  of  local  pressure  and  rest.  He 
maintains  the  ends  of  the  fracture  closely  pressed 
together,  the  pressure,  when  the  fracture  is  trans- 
verse, operating  longitudinally,  and  when  oblique, 
transversely.  On  this  subject,  Sir  Benjamin 
Brodie  observes,  “ I do  not  know,  that  this  firm 
pressure  produces  the  union  of  the  bone  by  a 
process,  at  all  like  that  which  takes  place  in  the 
first  instance  after  fracture.  I think  it  more  likely 
that  it  causes  the  surfaces  to  grow  together  with- 
out the  provisional  callus  being  formed  on  the 
outside.  However  that  may  be,  I know,  that,  in 
several  cases,  it  has  succeeded.  I have  attended 
two  cases  with  Mr.  Amesbury  in  which  this  plan 
was  adopted,  and  in  which  it  succeeded  perfectly. 
I had  a patient  in  St.  George’s  Hospital,  in  whom 
I tried  this  method  of  treatment ; and  in  that  case 
also  it  succeeded,  so  that  at  the  end  of  some  weeks, 
the  fractured  bone,  which  had  been  ununited  for 
many  months,  became  completely  consolidated. 
The  pressure  must  here  be  considerable,  so  as  to 
give  the  patient  a good  deal  of  pain,  yet  not  suf- 
ficient to  do  him  injury.”  Sir  Benjamin  Brodie, 
however,  has  known  of  several  cases,  in  which  this 
method  has  failed ; but  notwithstanding  this  fact, 
he  pronounces  it  to  be  on  the  whole  a more  suc- 
cessful plan,  than  any  other.  A short  sling,  pads, 
and  a particular  apparatus  are  used  accordingly. 
(On  Fractures,  p.236.)  Mr.  Buchanan,  of  Hull, 
has  related  two  cases,  in  which  the  union  of  frac- 
tures followed  a perseverance  in  the  application  of 
tincture  of  iodine.  (On  Diseases  of  Joints,  p.75.) 

Fractures  of  the  Nasal  Bones., 

These  bones,  from  their  situation,  are  much  ex- 
posed to  external  violence.  The  fragments  may  be 
displaced,  or  not.  In  order  to  replace  them,  the 
surgeon  must  pass  a female  catheter,  a ring- 
handled  forceps,  or  any  such  instrument,  into  the 
nostrils,  and,  using  it  as  a lever,  push  the  fragments 
outwards  ; while,  with  the  index-finger  of  the  left 
hand,  he  prevents  them  from  being  pushed  out 
too  far.  When  the  fragments  are  disposed  to  fall 
inwards  again,  some  authors  advise  supporting 
them  with  an  elastic  gum  cannula,  or  lint,  intro- 
duced into  the  nostril ; but  I am  inclined  to  believe 


with  Sir  C.  Bell,  that  no  tubes  can  be  employed  so 
as  to  support  the  broken  bones  ; and  when  these 
have  been  replaced,  they  will  n.ot.  readily  change 
their  position,  as  they  are  acted  upon  by  no 
muscles.  (See  Operative  Surgery,  t.  ii.  p.  222.) 
Besides,  as  Delpech  remarks,  since  the  tubes  can- 
not reach  the  fragments,  they  cannot  support  them, 
and  they  must  be  attended  with  all  the  inconve- 
nience of  foreign  bodies  placed  in  contact  with 
parts  already  inflamed,  or  about  to  become  so. 
(Precis  des  Mai.  Chir.  t.  i.  p.  222.) 

As  fractures  of  the  ossa  nasi  are  the  result  of 
falls,  and  direct  blows  on  the  face,  the  soft  parts 
are  always  either  contused,  or  wounded.  These 
fractures  are  sometimes  attended  with  dangerous 
symptoms ; depending  either  upon  the  concussion 
of  the  brain,  produced  by  the  same  blow  which 
causes  the  fracture  ; or,  on  the  cribriform  lamella 
and  the  crista  galli  of  the  os  ethmoides  being  driven 
inwards,  so  as  to  compress  the  brain.  This  last 
danger,  however,  some  modern  surgeons  consider4 
as  void  of  foundation  • and  whenever  the  symptoms 
indicate  an  affection  of  the  brain,  the  nature  of  the 
case  is  referred  to  the  intimate  connection  between 
the  bones  of  the  nose  and  the  os  frontis.  (Delpech, 
Precis  des  Mai.  Chir.  t.  i.  p.  221.  8vo.  Paris, 
1816.) 

Sometimes  the  fissure  extends  through  the  nasal 
process  of  the  upper  maxillary  bone,  and  across 
the  fossa  for  the  lachrymal  sac,  attended  with  dis- 
charge of  blood  from  the  puncta  lachrymalia  and 
nostril,  and  obstruction  to  the  passage  of  the  tears. 
Mr  Hooper,  of  the  London  Road,  had  a case,  in 
which  not  only  the  fissure  extended  in  this  way, 
but  the  brain  received  injury  from  the  blow,  and 
the  patient  died.  The  accident  was  produced  by 
a horse-brush  being  thrown  with  violence,  and 
striking  the  face. 

When  there  are  symptoms  of  pressure  on  the 
brain  (see  Head,  Injuries  of,)  and  the  ossa  nasi 
are  much  depressed,  the  surgeon  must  immediately 
raise  them,  and  endeavour  to  draw  gently  forwards 
the  perpendicular  process  of  the  os  ethmoides, 
which  is  connected  with  the  cribriform  lamella  and 
crista  galli.  Perhaps,  a pair  of  closed  common 
forceps,  introduced  into  each  nostril,  might  best 
enable  the  surgeon  to  do  what  is  necessary. 
Bleeding  and  the  antiphlogistic  treatment  are 
always  proper  ; for,  the  vicinity  of  the  eye  renders 
it  liable  to  become  inflamed  ; and  when  there  are 
symptoms  of  injury  of  the  brain,  extravasation, 
See.  the  necessity  of  such  practice  is  still  more 
strongly  indicated. 

Fractures  of  the  Lower  Jaw. 

This  bone  is  sometimes  fractured  near  the  chin  ; 
but,  seldom  so  as  to  produce  a division  of  the 
symphysis,  the  solution  of  continuity  generally  hap- 
pening between  this  part  and  the  insertion  of  the 
masseter.  In  University  College  Museum,  how- 
ever, there  is  a specimen  of  a fracture  situated 
precisely  at  the  symphysis.  In  other  instances,  the 
fracture  occurs  near  the  angles  of  the  jaw,  that  is 
to  say,  between  the  insertion  of  the  masseter  and 
the  root  of  the  coronoicl  process.  The  bone  may 
also  be  broken  on  each  side  at  the  same  time  ; in 
which  event,  the  middle  portion  is  extremely  diffi- 
cult to  keep  right,  because  many  of  the  muscles, 
which  draw  the  lower  jaw  downwards,  are  attached 
to  that  part.  The  condyles  and  coronoid  process 
are  also  sometimes  broken. 
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Fractures  of  the  lower  jaw  may  be  either  per- 
pendicular to  its  basis,  oblique,  or  longitudinal : 
of  the  latter,  examples  have  been  known,  in  which 
a portion  of  the  alveolar  process  with  the  teeth  in 
it,  was  detached  from  the  rest  of  the  bone. 

The  soft  parts  are  generally  contused  and 
wounded.  An  instance  is  reported  by  Dr.  Richelot 
of  the  accident  being  complicated  with  an  injury 
of  the  external  maxillary  artery.  ( Archives  Gen. 
Jan.  1833.)  J.  L.  Petit  mentions  one  case,  in 
which  the  bone  was  broken,  and  the  coronoid  pro- 
cess quite  denuded,  by  the  kick  of  a horse. 

W hen  the  fracture  is  near  the  symphysis,  the  side 
on  which  the  processus  innominatus  is  situated 
is  drawn  downward  and  backward  by  the  sub- 
maxillary muscles,  while  the  other  fragment  is 
supported  by  the  muscles  which  close  the  jaw. 
When  the  fracture  is  more  backward,  the  displace- 
ment occurs  in  the  same  way,  but  not  so  easily. 
When  the  bone  is  fractured  in  two  places,  the  mid- 
dle portion  is  always  pulled  downwards  and  back- 
wards by  the  muscles  attached  to  the  chin,  while 
the  two  lateral  pieces  are  kept  up  by  the  levator 
muscles.  When  the  ramus  of  the  jaw  is  broken, 
the  masseter,  being  attached  to  both  pieces,  pre- 
vents any  considerable  degree  of  displacement. 
When  the  neck  of  the  condyle  is  fractured,  the 
pterygoideus  externus  will  pull  the  condyle  for- 
wards. 

When  a blow  has  been  received  on  the  lower 
jaw,  or  the  bone  injured  by  a fall,  or  the  pressure 
of  some  heavy  body ; when  an  acute  pam  is  ex- 
perienced in  the  part,  and  an  inequality  can  be  felt 
at  the  basis  of  the  bone  ; when  some  of  the  teeth, 
corresponding  to  that  inequality,  are  lower  than 
the  others  ; and  when  a crepitus  is  perceptible  on 
moving  the  jaw  ; there  can  be  no  doubt  of  a frac- 
ture. When  the  gums  are  lacerated,  or  the  bone 
denuded  by  a wound,  the  case  is  (if  possible)  still 
more  manifest. 

Fractures  of  the  rami  and  condyles  produce 
great  pain  near  the  ear,  particularly  when  the  jaw 
is  moved  ; and  a crepitus  may  be  felt. 

Fractures  of  the  lower  jaw,  whether  simple  or 
double,  are  easily  set,  by  pushing  the  displaced  part 
upward,  and  a little  forward,  and  then  pressing  on 
the  basis  of  the  bone,  so  as  to  bring  it  exactly  on  a 
level  with  the  portion  which  has  preserved  its 
natural  position.  Indeed,  the  correctness  of  the 
reduction  may  always  be  rightly  judged  of,  by 
attending  to  the  line  which  the  base  of  the  jaw 
ought  to  form,  and  observing  that  the  arch  of  4;he 
teeth  is  regular.  The  maintenance  of  the  reduction, 
however,  is  difficult ; and  can  only  be  well  executed 
by  supporting  the  lower  jaw,  and  keeping  it  applied 
to  the  upper  one.  As  the  latter  indication  cannot 
be  properly  ful  filled  in  persons,  whose  teeth  are  very 
irregular,  it  is  sometimes  necessary  to  interpose  an 
even  piece  of  cork  between  the  teeth  on  each  side 
of  the  mouth,  and  against  this  cork  the  lower  jaw 
is  to  be  kept  up  with  the  bandage  presently  no- 
ticed, while  the  aperture,  left  between  the  incisores 
in  the  situation  where  no  cork  is  placed,  allows 
food  and  medicines  to  be  introduced  with  a small 
spoon. 

When  the  bone  is  fractured  in  two  places,  one 
on  each  side  of  the  symphysis,  and  great  difficulty 
is  experienced  in  keeping  the  central  fragment  from 
being  drawn  downwards  and  backwards  towards 
the  os  hyoides  by  the  depression  of  the  lower  jaw, 
the  instruments,  proposed  by  Graefe,  Lonsdale,  and 


others,  will  fix  the  bone  and  prevent  the  displace- 
ment. The  apparatus  consists  of  a groove,  for  the 
reception  of  the  arch  of  the  teeth,  and  of  a square 
plate  of  steel,  which  is  placed  under  the  chin,  and 
admits  of  being  screwed  up  to  the  part.  On  this 
plate  a piece  of  cork,  or  a compress  is  put. 

As  soon  as  the  fracture  is  set,  the  surgeon  should, 
adapt  some  thick  pasteboard,  previously  wetted  and 
softened  with  vinegar,  to  the  outside  of  the  jaw, 
both  along  its  side  and  under  its  basis.  Over  this 
moistened  pasteboard,  a bandage  with  four  tails 
is  to  be  applied,  the  centre  being  placed  on  the 
patient’s  chin,  while  the  two  posterior  tails  are  to 
be  pinned  to  the  front  part  of  a nightcap,  and  the 
two  anterior  ones  fastened  to  the  same  cap  near 
the  occiput.  When  the  pasteboard  becomes  dry, 
it  forms  the  most  convenient  apparatus  imaginable 
for  surrounding  and  supporting  the  fracture.  A 
piece  of  soap-plaster  may  now  be  applied  to  the 
skin  underneath,  which  will  prevent  any  ill  effects 
of  the  hardness  and  pressure  of  the  pasteboard. 

Until  the  bone  is  firmly  united,  the  patient  should 
be  allowed  only  such  food  as  does  not  require 
mastication,  and  it  may  be  given  by  means  of  a 
small  spoon,  introduced  between  the  teeth.  Broths, 
soups,  jellies,  tea,  and  other  slops,  appear  most 
eligible. 

In  order  to  keep  the  middle  portion  of  the  bone 
from  being  drawn  downwards  and  backwards 
towards  the  larynx,  it  is  frequently  necessary  to 
apply  tolerably  thick  compresses  just  under  and 
behind  the  chin  ; which  are  to  be  well  supported 
by  the  bandage  already  described. 

I need  hardly  state  the  necessity  of  enjoining  the 
patient,  to  avoid  talking,  or  moving  the  jaw  more 
than  can  be  avoided. 

When  the  condyle  is  fractured,  as  it  is  incessantly 
drawn  forward  by  the  action  of  the  pterygoideus 
externus,  and,  on  account  of  its  deep  situation, 
cannot  be  pressed  back,  the  neck  must,  if  possible, 
be  pushed  towards  it.  For  this  purpose,  the  band- 
age must  be  made  to  operate  particularly  on  the 
angle  of  the  jaw,  where  a thick  compress  should 
be  placed, 

Compound  fractures  of  the  lower  jaw  are  to  be 
treated  on  the  same  principles  as  similar  injuries 
of  other  bones.  If  possible,  the  external  wound 
should  be  healed  by  the  first  intention  ; and,  when 
this  attempt  fails,  care  must  be  taken  to  keep  the 
wound  clean  by  changing  the  dressings  about  once 
in  three  days ; but  not  oftener,  lest  the  fracture 
suffer  too  much  disturbance.  Compound  fractures 
of  the  jaw,  and  even  simple  ones,  which  are  fol- 
lowed by  abscesses,  are  liable  to  be  succeeded  by 
necrosis  and  exfoliations. 

It  now  and  then  happens,  that  fractures  of  the 
lower  jaw  continue  ununited  : Dr.  Physick’s  suc- 
cessful treatment  of  one  such  case  with  a seton, 
and  Dupuytren’s  by  .sawing  off  the'end  of  one 
fragment,  I havefdready  noticed. 

Fractures  of  the  coronoid  process  are  stated  not 
to  admit  of  bony  union. 

Fractures  or  the  Vertebrae. 

On  account  of  the  shortness  and  thickness  of 
these  bones,  they  cannot  be  broken,  without  con- 
siderable violence.  The  spinous  processes,  which 
project  backwards,  are  most  exposed  to  such  in- 
j ury ; for  they  are  the  weaker  parts  of  the  vertebra, 
anti  most  superficially  situated.  On  this  account, 
it  is  possible  for  them  to  be  broken,  without  any 
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mischief  being  done  to  the  spinal  chord.  The  vio- 
lence, which  is  great  enough  to  break  the  bodies  of 
the  vertebrae,  must  produce  more  or  less  concussion, 
or  other  mischief  of  the  spinal  chord  ; from  which 
more  perilous  consequences  are  to  be  apprehended, 
than  from  the  injury  of  the  bones,  abstractedly 
considered.  The  displaced  pieces  of  bone  may 
press  on  the  spinal  chord,  or  even  wound  it,  so  as 
to  occasion  a paralytic  affection  of  all  the  parts, 
which  derive  their  nerves  from  the  continuation  of 
it  below  the  fracture. 

There  may  be  fractures  of  the  vertebrae,  without 
displacement ; or  fractures  complicated  with  dislo- 
cation, or  extravasation  of  blood  on  the  membranes 
of  the  spinal  chord,  of  which  last  occurrence  several 
specimens  are  preserved  in  University  College 
Museum.  Sir  Benjamin  Brodie  has  noticed,  that, 
in  consequence  of  external  violence,  a narrow  clot 
of  blood  may  be  extravasated,  within  the  substance 
of  the  spinal  chord,  and  that  from  its  peculiar  situ- 
ation, it  may  be  productive  of  the  most  dangerous 
symptoms.  With  respect  to  laceration  of  the 
chord  and  its  membranes,  he  observes,  that  it  may 
be  torn  completely  through,  or  lacerated  in  one 
part  and  not  in  another ; and,  he  refers  to  a case, 
described  by  M.  Ollivier,  in  which  the  attachments 
of  the  nerves  on  one  side  were  destroyed,  and,  not 
on  the  other. 

As  for  the  concussion,  the  minute  organisation 
of  the  spinal  chord  may  be  injured  by  it,  even  when 
there  is  neither  fracture,  nor  dislocation,  and  the 
investing  membranes  exhibit  no  effects  of  the  in- 
jury. “ In  such  cases,  if  there  be  an  opportunity 
of  examining  the  spinal  chord  at  a very  early  period 
after  the  accident,  the  central  part  of  it  is  found  to 
be  softer,  than  natural,  its  fibrous  appearance  being 
lost  in  that  of  a semifluid  substance.  If  the  patient 
survives  for  a longer  period,  the  alteration  of  struc- 
ture is  perceptible  in  the  whole  diameter  of  the 
chord,  and  occupies  from  one  to  two  inches,  or 
even  more  of  its  length ; and  at  a still  later  period, 
it  has  often  proceeded  so  far  as  to  terminate  in  its 
complete  dissolution.”  (Sir  B.  Brodie  in  Med. 
Chir.  Trans,  vol.xx.  p.  121,  122.) 

Sir  Astley  Cooper  divides  fractures  of  the  bodies 
of  the  vertebrae  with  displacement  into  two  classes  : 
first,  those  which  occur  above  the  third  cervical 
vertebra ; and,  secondly,  others  which  happen 
below  that  bone.  The  first  cases,  he  says,  are 
almost  always  immediately  fatal,  if  the  displacement 
be  to  the  usual  extent.  In  the  second  description 
of  cases,  death  takes  place  at  various  periods  after 
the  injury.  The  reason  of  this  difference  is  ascribed 
to  the  circumstance  of  the  phrenic  nerve  originating 
from  the  third  and  fourth  cervical  pairs,  whence, 
in  the  first  class  of  cases,  death  is  immediately 
produced  by  paralysis  of  the  diaphragm,  and  the 
stoppage  of  respiration.  (On  Dislocations,  p.  552.) 

Sir  Benjamin  Brodie  correctly  refers  the  symp- 
toms, which  arise,  as  an  immediate  consequence  of 
injuries  of  the  spine  ; 1st,  To  concussion  of  the 
spinal  chord;  2dly,  To  laceration,  or  division  of 
its  substance  ; 3dly,  To  pressure,  made  on  it,  either 
by  displacement  of  bone,  or  by  extravasated  blood. 
Afterwards  inflammation  of  the  membranes  of  the 
chord  may  take  place,  and  other  organs  may  be 
secondarily  affected,  giving  rise  to  another  order  of 
symptoms,  which  did  not  exist  in  the  beginning. 
He  adds,  that,  when  the  symptoms  are  viewed 
generally,  they  vary  : 1st,  according  to  the  part  of 
the  spinal  chord, on  which  the  injury  has  been  in- 


flicted ; 2dly,  according  to  the  kind  and  degree  of 
injury,  which  the  chord  has  sustained  ; 3dly, 
according  as,  from  accidental  circumstances,  the 
life  of  the  patient  is  prolonged  for  a longer,  or 
shorter  period,  or  ultimately  preserved.  (See 
Brodie  in  Med.  Chir.  Trans,  vol.  xx.  p.  127.) 
These  facts  deserve  to  be  particularly  remembered  , 
for,  without  the  recollection  of  them,  the  prac- 
titioner would  be  extremely  perplexed  in  his  en- 
deavours to  explain  the  great  differences  in  the 
symptoms,  and  results  of  different  cases. 

As  the  mere  concussion  of  the  spine  may  occasion 
symptoms,  which  resemble  those,  usually  occurring, 
when  the  vertebrae  are  fractured,  the  diagnosis  is 
generally  obscure.  An  inequality  in  the  line  of  the 
spinous  processes,  and  a crepitus,  may  sometimes 
be  distinctly  felt.  The  lower  extremities,  and  the 
rectum,  and  bladder,  are  generally  paralytic  ; the 
patient  being  afflicted  with  retention  of  urine  and 
involuntary  discharge  of  the  feces. 

According  to  Sir  Benjamin  Brodie ’s  observations, 
the  patient  is  generally  unconscious  of  the  bladder 
being  distended  ; but  occasionally  he  suffers  as 
from  an  ordinary  retention  of  urine,  though  in  a 
less  degree.  “ The  incapability  of  voiding  the 
urine  is  usually  an  early  symptom,  and,  in  fatal 
cases,  it  continues  to  the  last.  When  a complete, 
or  partial  recovery  takes  place,  the  power  of 
emptying  the  bladder  is  restored  sooner,  than  that 
of  using  the  muscles  of  the  lower  limbs.  In  cases 
in  which  the  catheter  is  not  employed,  the  urine 
flows  involuntarily,  as  in  most  other  cases  of  over- 
distended bladder  where  the  urethra  is  free.”  “ At 
other  times,  there  is  a constant  dribbling  of  urine, 
although  the  bladder  is  in  a contracted  state,  so 
that,  on  the  introduction  of  the  catheter,  no  urine 
flows.”  (Sir  B.  Brodie,  in  Med.  Chir.  Trans. 
vol.  xx.  p.  141.) 

With  respect  to  paralysis  of  the  voluntary  muscles, 

Sir  Benjamin  Brodie  remarks,  that,  if  the  spinal 
chord  be  divided  through  its  whole  substance,  or 
extensively  lacerated,  or  subjected  to  any  consi- 
derable pressure,  the  paralysis  is  immediate  and 
complete.  But,  if  the  injury  be  partial,  certain 
muscles  may  be  paralysed,  while  others  retain  their 
power  of  voluntary  motion.  He  notices  also  the 
well-known  fact,  that  paralysis  of  the  lower  limbs 
is  more  common,  than  that  of  the  upper.  “ In 
some  cases,  in  which  the  injury  has  affected  the 
spinal  chord  in  the  lower  part  of  the  neck,  the 
lower  limbs  are  rendered  paralytic,  while  there  is  , 
either  no  paralysis,  or  a less  degree  of  it,  in  the 
upper  limbs.  The  reason  of  this  is  sufficiently  1 
obvious  to  any  one  who  considers  what  are  the 
origins  of  the  nerves,  which  form  the  axillary 
plexus,  some  of  them  being,  probably  above  the 
part  which  is  injured.  But  the  circumstance  Is  1 
still  remarkable  in  this  respect,  that  it  is  contrary 
to  what  happens,  when  the  functions  of  the  spinal 
chord  are  interrupted  in  consequence  of  caries  of 
the  cervical  vertebrae.  In  these  last  cases,  the 
paralysis  is  often  complete  in  the  upper  limbs  for 
many  weeks,  or  even  for  months,  before  it  extends 
to  the  lower.  I have  met  with  only  a single  case, 
in  which,  after  an  injury  of  the  cervical  portion  of 
the  spine,  there  was  almost  complete  paralysis  of 
the  muscles  of  the  upper  extremities,  and  none 
whatever  of  those  of  the  lower.”  (Sir  B.  Brodie  in 
Med.  Chir.  Trans,  vol.  xx.  p.  129.)  I think,  we 
must  agree  with  the  same  experienced  surgeon 
that,  when  paralysis  of  the  upper  and  lower  limbs 
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follows  a fracture  of  the  lumbar  vertebrae,  an  in- 
stance of  which  is  recorded  by  Mr.  Stafford,  or 
when  it  follows  a concussion  of  the  loins,  as  once 
seen  by  Sir  Benjamin  Brodie  himself,  we  must 
suppose,  that  another  part  of  the  spinal  chord,  as 
high  as  the  origin  of  the  nerves,  which  form  the 
axillary  plexus,  has  suffered  from  the  effects  of 
concussion. 

On  the  subject  of  affections  of  the  nerves  of  sen- 
sation, Sir  Benjamin  Brodie  after  noticing  the  well- 
'cucertained  fact,  that  if  the  spinal  chord  be  lace- 
rated, or  subjected  to  any  considerable  degree  of 
pressure,  the  sensibility  of  the  parts  below  the  seat 
of  injury  is  totally  destroyed,  refers  to  another, 
which  is,  that,  if  the  injury  be  in  the  situation  of  the 
sixth  or  seventh  cervical  vertebra,  the  destruction 
of  sensibility  is  frequently  partial  in  the  upper  ex- 
tremities, while  it  is  complete  in  the  trunk  and  lower 
extremities.  “ In  many  instances,  the  destruction 
of  sensibility  is  incomplete  at  first,  but  becomes 
complete  afterwards,  as  the  process  of  softening 
makes  progress  in  the  injured  portion  of  the  spinal 
chord.”  (Sir  B.  Brodie  in  Med . Chir.  Trans. 
vol.  xx.  p.  135.) 

With  respect  to  the  affection  of  respiration,  if 
the  fracture  be  as  high  as  the  third  cervical  verte- 
bra, and  the  chord  be  there  injured,  the  nervous 
influence  cannot  be  transmitted  either  to  the  dia- 
phragm, or  the  other  muscles  of  respiration  ; and 
a fatal  asphyxia  immediately  takes  place.  But,  if 
respiration  be  performed  artificially,  by  inflating 
the  lungs,  the  action  of  the  heart  and  life  may  be 
maintained  for  several  hours.  When  the  spinal 
chord  is  seriously  injured  in  the  lower  part  of  the 
neck,  below  the  origin  of  the  phrenic  nerves,  or  in 
the  upper  part  of  the  back,  the  action  of  the  dia- 
phragm is  not  interfered  with,  while  the  intercostal 
muscles,  as  well  as  the  muscles  of  expiration,  are 
paralytic.  “ The  patient,  therefore,  breathes  by 
the  diaphragm  only.  The  ribs  are  motionless,  and 
the  air  is  expelled  from  the  lungs,  not  by  the  con- 
traction of  the  abdominal  muscles,  but  simply  by 
the  elasticity  of  the  abdominal  parietes,  and  the 
pressure  of  the  abdominal  viscera,  operating  on  the 
lower  surface  of  the  diaphragm,  where  that  muscle 
is  relaxed.”  Under  these  circumstances,  the 
patient  is  incapable  of  expectorating  mucus,  if  it 
be  collected  in  the  trachea  ; if  he  coughs,  it  is  by 
a forcible  inspiration,  followed  by  a sudden  relax- 
ation of  the  diaphragm  ; and  respiration  is  carried 
on  with  more  difficulty  in  the  sitting,  than  the 
recumbent  posture.  But,  it  is  further  observed  by 
Sir  Benjamin  Brodie,  that  injuries  of  the  spinal 
chord  in  the  lower  part  of  the  neck,  are  not  neces- 
sarily followed  by  the  foregoing  consequences. 
The  pressure  on  the  spinal  chord  may  be  so  small, 
or  the  disorganisation  of  it  from  concussion  may 
be  so  trifling,  that  the  muscles  of  respiration  are 
not  at  any  period  affected  by  it ; or  they  may  not 
be  so  in  the  first  instance,  and  yet  become  affected 
afterwards.  In  one  case,  which  fell  under  Sir 
Benjamin  Brodie’s  observation,  a fracture  of  the 
seventh  cervical  vertebra,  which  was  followed  by 
a softening  and  dissolution  of  the  spinal  chord,  the 
difficulty  of  respiration  did  not  take  place  until  the 
twelfth  day  ; but  death  occurred  in  less  than  three 
days  afterwards.  (See  Med.  Chir.  Trans,  vol.xx. 
p.  138.) 

Injuries  of  the  spinal  marrow,  including  those 
resulting  from,  or  accompanying  fracture,  are  well 
known  to  produce  certain  changes  in  the  urine  and 


urinary  organs.  Besides  an  inability  of  voiding  the 
urine,  there  is  sometimes,  as  Sir  Benjamin  Brodie 
has  pointed  out,  a marked  diminution  in  the  quan- 
tity of  this  fluid  secreted.  In  some  cases,  the  urine, 
first  secreted,  although  of  an  acid  quality  and  free 
from  mucus,  has  a peculiarly  offensive  smell ; 
while,  in  others,  it  is  exceedingly  acid,  with  an 
opaque  yellow  appearance,  and  a yellow  amorphous 
sediment.  But,  the  most  common  changes  are  an 
ammoniacal  smell,  great  turbidness,  and  a deposit 
of  a large  quantity  of  adhesive  mucus,  and  the 
urine,  when  tested  with  reddened  litmus,  or  tur- 
meric paper,  is  found  to  be  very  alkaline.  After 
some  time,  phosphate  of  lime,  secreted  by  the  inner 
coat  of  the  bladder,  is  blended  with  the  mucus, 
which  is  tinged  with  blood.  These  appearances 
may  come  on  as  early  as  the  third  or  fourth  day, 
or  not  begin  for  a week,  or  eight,  or  nine  days. 
Sir  Benjamin  Brodie  has  not  found,  that  injury  of 
one  part  of  the  spine  is  more  liable  to  produce 
them,  than  that  of  another.  In  fatal  cases,  they 
sometimes  continue  to  the  last.  At  other  times,  they 
go  on  for  two  or  three  weeks,  and  then  subside. 
Occasionally  the  urine  varies  from  day  to  day, 
being  now  alkaline  and  depositing  adhesive  matter  ; 
then  clear  and  acid ; and  afterwards  alkaline  again. 
(Sir  B.  Brodie.) 

Fractures  and  other  injuries  of  the  spine  fre- 
quently bring  on  inflammation  of  the  mucous  mem- 
brane of  the  bladder  and  ureters ; and  occasionally 
spots  of  extravasated  blood  are  found  in  the  kidneys. 
In  University  College  Museum  is  a bladder,  taken 
from  a patient,  who  died  of  an  injury  of  the  spine, 
which  is  in  a softened  and  ulcerated  state.  In  Mr. 
Barlow’s  case,  the  infundibula  and  pelvis  of  the 
kidneys  were  dilated  with  urine,  which  was  mixed 
with  pus.  The  bladder,  whose  coats  were  thick- 
ened, also  contained  a considerable  quantity  of  pus. 
(See  Med.  Chir.  Trans,  vol.  xvii.  p.  120.) 

Wherever  the  injury  of  the  spinal  chord  is  situ- 
ated, the  bowels  are  torpid,  and  the  abdomen 
tympanitic.  In  many  cases,  where  the  cervical 
portion  of  the  chord  is  injured,  and  the  patient  dies 
in  two,  or  three  days,  there  is  a disposition  to  vomit. 
In  more  protracted  cases,  the  discharges  from  the 
bowels  are  of  a black  colour,  semifluid,  and  of  a 
peculiarly  offensive  smell.  It  would  appear  also, 
both  from  the  experiments  of  M.  Chossat,  and  facts, 
recorded  by  Sir  Benjamin  Brodie,  that  injuries  of 
the  superior  portion  of  the  spinal  chord  are  some- 
times followed  by  a remarkable  evolution  of  animal 
heat.  (See  Med.  Chir.  Trans,  vol.  xx.  p.  146.) 

With  respect  to  effects  on  the  sensorium  imme- 
diately after  the  accident,  Sir  B.  Brodie  has  not 
observed  any  material  ones,  except  where  the  in- 
jury was  of  the  cervical  portion  of  the  spinal  chord, 
and  then,  he  observes,  that  the  results  are  very 
different  in  different  cases,  (lb.  149.) 

If  the  lumbar  vertebrae  are  displaced,  the  lower 
extremities  are  rendered  so  completely  insensible, 
that  they  may  be  pinched,  burnt,  or  blistered,  with- 
out the  patient  suffering  any  pain.  The  penis,  in 
such  cases,  is  generally  erect.  In  general,  also, 
according  to  Sir  Astley  Cooper’s  observations, 
patients,  with  fractured  lumbar  vertebrae,  die  within 
a month,  or  six  weeks  ; but,  he  knew  of  one  patient 
that  lived  two  years,  and  then  died  of  gangrene  of 
the  nates.  In  fractures  with  displacement  of  the 
dorsal  vertebrae,  the  symptoms  are  very  similar ; 
but,  the  paralysis  extends  higher,  and  the  abdomen 
becomes  excessively  inflated.  Death  commonly 
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follows  in  two  or  three  weeks ; but,  Sir  Astley 
Cooper  remembers  one  case,  in  which  a gentleman 
survived  the  accident  nine  months.  According  to 
Sir  B.  Brodie’s  experience,  where  a considerable 
injury  has  been  inflicted  on  the  spinal  chord  in  the 
lower  part  of  the  neck,  or  in  the  neighbouring  part 
of  the  back,  of  such  a nature,  as  to  paralyze  all  the 
muscles  of  respiration,  excepting  the  diaphragm, 
the  patient  rarely  lives  to  the  end  of  the  fourth,  or 
fifth  day  ; and  mostly  dies  still  earlier.  (See  Med. 
Chir.  Trans . vol.  xx.  p.  156.)  Fractures  of  the 
cervical  vertebrae,  below  the  origin  of  the  phrenic 
nerve,  occasion  paralysis  of  the  arms,  though  it  is 
seldom  complete.  Sometimes,  when  the  fracture 
is  oblique,  one  arm  is  more  affected  than  the  other. 
As  the  intercostal  muscles  are  paralytic,  great  diffi- 
culty of  respiration  prevails.  The  abdomen  is  also 
considerably  inflated.  Death  generally  follows  in 
from  three  to  seven  days. 

Sir  Benjamin  Brodie  has  never  known  priapism 
occur  from  injury  of  the  spinal  chord,  except  in 
combination  with  paralysis.  It  “ may  take  place 
(he  observes)  whether  the  patient  suffers  from  the 
effects  of  simple  concussion  of  the  spinal  chord,  or 
from  those  of  pressure.  It  seems  to  be  connected 
with  injuries  of  the  upper,  rather  than  with  those 
of  the  lower  portion  of  the  chord  : at  least,  I am 
not  aware,  that  I have  met  with  it,  where  the  seat 
of  injury  has  been  below  the  sixth  dorsal  vertebra. 
It  is  for  the  most  part  an  early  symptom,  showing 
itself  in  the  course  of  the  second,  or  third  day,  and 
it  seldom  continues  after  the  first  fortnight.  It 
occurs  even  where  the  sensibility  of  the  parts  is 
totally  destroyed,  and  may  be  induced  by  the  me- 
chanical irritation  caused  by  the  introduction  of 
the  catheter,  where  the  patient  is  entirely  uncon- 
scious of  the  operation.  This  circumstance  was 
pointed  out  to  me,  many  years  ago,  by  Professor 
Macartney,  of  Trinity  College,  Dublin ; and  I 
have  had  many  opportunities  of  verifying  the  cor- 
rectness of  the  observation.”  ( Sir  B.  Brodie,  in 
Med.  Chir.  Trans,  vol.  xx.  p.  140.)  In  the  North 
London  Hospital,  one  case  occurred  under  Mr. 
Liston,  in  which  priapism  accompanied  a fracture 
of  the  lumbar  vertebrae,  and  Sir  Benjamin  Brodie  in- 
forms me,  that  he  has  lately  heard  of  another  similar 
case.  We  had  also  in  the  North  London  Hospital, 
an  instance,  where  priapism  was  one  of  the  symp- 
toms, following  a violent  blow  on  the  occiput. 

Sir  Astley  Cooper  notices  the  following,  as  the 
appearances  found  in  post  mortem  examinations. 
The  spinous  process  of  the  displaced  vertebra  is 
depressed  ; the  articular  processes  are  fractured  ; 
the  body  of  the  vertebra  is  broken  through,  the 
separation  rarely  happening  in  the  intervertebral 
substance.  The  body  of  the  vertebra  usually  pro- 
jects forward  half  an  inch,  or  an  inch.  Between 
the  vertebra  and  the  sheath  of  the  spinal  marrow, 
blood  is  extravasated,  and  frequently  on  the  spinal 
chord  itself.  When  the  displacement  is  slight,  the 
spinal  marrow  is  compressed  and  bruised.  When 
greater,  it  is  torn  through  by  the  bony  arch  of  the 
spinous  process,  and  a bulb  is  formed  at  each 
end,  but  the  dura  mater  continues  whole.  (See 
Sir  A.  Cooper  on  Dislocations,  fyc.  p.  554,  &c.) 

Fractures  of  the  spinous  processes,  without  other 
serious  mischief,  are  not  dangerous.  It  has  usually 
been  thought,  that,  even  when  a fracture  of  the 
spine  is  attended  with  displacement,  any  attempt 
to  bring  the  fragments  into  a better  position  would 
be  too  dangerous  to  be  made.  Some  practitioners 


have,  however,  ventured  upon  it.  Mr.  Barlow, 
of  Writtle,  did  so,  and,  though  no  harm  resulted 
from  the  experiment,  it  cannot  be  said  that  any 
permanent  good  was  derived  from  it,  for,  when  the 
patient  died  some  months  afterwards,  the  fracture 
had  united  still  in  a displaced  condition.  It  was 
“ performed  by  persons  pulling  at  the  superior  and 
inferior  extremities,  which  had  the  desired  effect ; 
for,  the  angular  projection  was  greatly  lessened, 
and  the  patient  did  not  seem  to  experience  any 
pain  during  the  extension.”  The  following  parti- 
culars show,  however^  that  the  displacement  was 
far  from  being  obviated.  The  case  was  a trans- 
verse fracture  of  the  first  lumbar  vertebra,  extend- 
ing obliquely  downwards  and  forwards,  through 
the  upper  portion  of  its  body.  “ The  upper  part 
of  the  vertebral  column,  together  with  the  upper 
fragment  of  the  fractured  vertebra,  had  been  thrown 
forwards,  the  superior  fragment  resting  on  the  fore 
and  upper  part  of  the  inferior  fragment,  to  which 
it  was  connected  by  callus.  The  corresponding 
articular  process  of  the  last  dorsal  and  first  lumbar 
vertebrae  had  been  dislocated  ; those  of  the  former 
having  been  thrown  upwards  and  forwards.  On 
the  right  side,  the  inferior  articular  process  of  the 
last  dorsal  vertebra  was  separated  from  the  cor- 
responding process  of  the  first  lumbar  to  the  extent 
of  a third  of  an  inch,  while  their  surfaces  were 
rounded  and  nearly  obliterated.  On  the  left  side, 
the  processes  were  about  the  same  distance  from 
each  other,  but  connected  by  an  intermediate  por- 
tion of  new  bone.  The  formation  between  the 
roots  of  the  spinous  processes  was  more  than  twice 
its  natural  dimensions.  The  ligamentum  subflavum 
must  have  been  ruptured.  The  vertebral  canal, 
immediately  behind  the  line  of  fracture,  was  dimi- 
nished one  half  in  calibre.”  (IV.  R.  Barlow,  in 
Med.  Chir.  Trans,  vol.  xvii.  p.  115.) 

The  following  is  the  view,  adopted  by  one  high 
authority.  “ Dislocations  and  fractures,  with  dis- 
placement of  the  cervical  vertebrae,  are  not  always 
immediately  fatal ; and  I cannot  say,  that  no  cir- 
cumstances can  exist,  which  would  justify  the 
attempt  to  effect  reduction  in  such  cases  ; but  it 
is  evident,  that,  if  the  attempt  be  made  at  all,  it 
must  be  with  the  greatest  caution,  and  Boyer 
describes  a case,  in  which  a child  died  under  it. 
There  can  be  no  doubt,  however,  that,  when  the 
injury  is  in  the  lower  part  of  the  spine,  the  attempt 
to  effect  reduction  may  be  not  only  made  with  im- 
punity, but  that  it  may  be  successful.  In  proof  of 
this  assertion,  I may  refer  to  a case,  which  occurred 
in  the  practice  of  Mr.  Hardwicke,  of  Epsom  ; the 
patient  being  afterwards  admitted  into  St.  George’s 
Hospital,  labouring  under  paralysis  of  the  lower 
limbs.”  Sir  Benjamin  Brodie  likewise  refers  to 
another  case  under  his  care  in  the  same  hospital ; a 
fracture,  with  great  displacement  of  the  third  and 
fourth  lumbar  vertebrae.  By  fixing  the  thorax, 
and  cautiously  extending  the  pelvis,  he  endeavoured 
to  restore  the  vertebrae  to  their  proper  place. 

“ The  attempt  was  in  some  degree  successful, 
no  ill  effects  of  any  kind  resulted  from  it.” 
(See  Med.  Chir.  Trans,  vol.  xx.  p.  158.) 

In  the  instances  seen  by  Mr.  Crosse,  in  which  a 
fracture  of  the  spinal  column  was  attended  with 
displacement,  producing  pressure  on  the  medulla, 
and  paraplegia,  the  compressing  portion  of  the 
bone  was  almost  universally  the  body  of  a verte- 
brae, so  generally  broken,  and  not  the  arch,  (See 
Trans,  of  Prov.  Med.  Assoc,  vol.  v.) 
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If,  after  a certain  time,  circumstances  justify  the 
suspicion  of  inflammation  of  the  spinal  chord,  and 
the  state  of  the  pulse  will  admit  of  the  practice, 
venesection  should  be  employed  ; but,  inasmuch 
as  cupping  the  part  near  the  injury  could  not  be 
performed  without  turning  the  patient,  and  disturb- 
ing the  fracture,  I deem  it  always  unadvisable. 
The  same  remark  applies  to  leeches.  I believe, 
with  Sir  Benjamin  Brodie,  however,  that  it  is  a 
great  mistake  to  suppose  that  bleeding  is  always 
proper.  “ In  the  majority  of  cases,  the  state  of  the 
pulse  is  such  as  actually  to  contra-indicate  the 
abstraction  of  blood  ; and  the  blood,  when  drawn, 
does  not  in  general  present  those  appearances, 
which  are  supposed  to  mark  the  existence  of  in- 
flammation.” ( Sir  B.  Brodie,  in  Med.  Chir.  Trans. 
vol.  xx.  p.  162.)  Neither  does  blood-letting  seem 
to  this  gentleman  to  arrest  the  process  of  softening 
and  dissolution  of  the  spinal  chord,  but,  on  the 
contrary,  to  accelerate  it. 

Keeping  the  vertebral  column  perfectly  motion- 
less is  an  indication  plainly  presenting  itself,  and 
the  best  mode  of  fulfilling  it  is  to  let  the  patient 
lie  steadily  on  his  back. 

When  the  patient  is  affected  with  a flatulent  dis- 
tention of  the  abdomen,  vomiting,  hiccough,  &c, 
the  belly  may  be  rubbed  with  camphorated  lini- 
ment ; and  purgative  or  turpentine  clysters,  and 
antispasmodics  given. 

In  all  cases,  in  which  the  lower  part  of  the  body 
is  paralytic,  the  catheter  is  necessary.  “ It  does 
not,  however,  prevent  the  urine  becoming  alkaline, 
nor  the  secretion  of  adhesive  mucus  from  the 
lining  membrane  of  the  bladder.  When  these 
changes  have  taken  place,  the  bladder  should  be 
emptied  several  times  daily  ; and  it  may  be  ad- 
visable in  some  instances  to  inject  tepid  water  into 
it,  so  as  to  prevent  any  portion  of  the  mucus  being 
retained  in  its  cavity.”  (Sir  B.  Brodie.) 

The  torpid  state  of  the  bowels  demands  active 
purgatives,  as  calomel,  jalap,  castor  and  croton 
oil.  Sir  B.  Brodie  finds  that  the  action  of  purg- 
atives, in  these  cases,  is  promoted  by  combining 
them  with  ammonia.  When  the  motions  are  black 
and  offensive,  attention  to  this  part  of  the  treatment 
is  of  high  importance.  (Op.  et  vol.  cit.  p.  163.) 

When  the  bladder,  rectum,  and  lower  extremities 
are  paralytic,  Boyer  advised  rubbing  the  back, 
loins,  sacrum,  and  limbs  with  liniments  containing 
the  tincture  of  cantharides.  With  respect  to  the 
external  and  internal  use  of  stimulants,  however, 
it  can  never  be  judicious,  when  there  is  reason  to 
apprehend  much  inflammation  of  the  injured  parts  ; 
and  as  for  the  idea  of  thus  restoring  the  nervous 
influence,  there  can  be  little  chance  of  success,  the 
cause  of  its  interruption  being  here  of  a mecha- 
nical nature.  (Detpech,  Mai.  Chir.  t.  i.  p.222.) 
In  an  early  stage  of  the  case,  who  would  venture  to 
move  the  patient  about  for  any  purpose  of  this  kind  ? 

Some  authors  recommend  trepanning,  or  cutting 
out  a portion  of  the  fractured  bone,  when  the  com- 
pression of  the  spinal  marrow,  or  its  injury  by  a 
splinter,  is  suspected  ; but,  according  to  my  judg- 
ment, the  indication  can  never  be  sufficiently  clear 
to  authorise  the  operation,  which,  on  account  of 
the  great  depth  of  the  intervening  soft  parts,  must 
be  tedious,  and  even  difficult  to  effect,  without  risk 
of  increasing  the  injury,  which  the  spinal  marrow 
may  already  have  received.  An  unsuccessful  oper- 
ation of  this  kind  was  once  performed  by  Mr.  H. 
Cline,  and  another  by  Mr.  Tyrrell, 


Some  cases,  published  by  Sir  C.  Bell,  tend  to 
prove,  that  the  danger  to  be  apprehended  from  in- 
juries of  the  vertebrae,  is  the  same  as  that  which 
accompanies  injuries  of  the  brain.  Hence,  he  is 
an  advocate  for  general  and  local  bleeding,  and 
keeping  the  patient  perfectly  quiet.  But,  with 
respect  to  operations  for  the  removal  of  fragments 
of  bone,  it  is  his  decided  belief,  that  an  incision 
through  the  skin  an  d muscles  covering  the  spine, 
and  the  withdrawing  of  a portion  of  the  circle  of 
bone,  which  surrounds  the  marrow,  would  be  in- 
evitably fatal,  the  membranes  of  that  part  being 
particularly  susceptible  of  inflammation  and  sup- 
puration. And,  even  if  a sharp  spicula  of  fractured 
bone  had  run  into  the  spinal  marrow,  and  caused 
palsy  of  the  lower  parts  of  the  body,  Sir  C.  Bell 
thinks,  that  exposing  the  medulla  to  extract  the 
fragment  would  so  aggravate  the  mischief,  that  in- 
flammation, suppuration,  and  death,  would  be  the 
inevitable  consequences.  (Surgical  Obs.  vol.  i. 

p-,157-) 

The  question,  respecting  such  an  operation, 
seems  to  Sir  Benjamin  Brodie  to  lie  in  a very 
small  compass.  “ If  the  whole,  or  nearly  the 
whole,  of  a vertebra  be  driven  forwards,  the  de- 
pression of  the  posterior  part  of  it  will,  of  course, 
occasion  a diminution  of  the  size  of  the  spinal 
canal ; but  the  removal  of  any  portion  of  the  ver- 
tebra, which  is  accessible  to  an  operation,  will  be 
of  little  avail,  as  the  irregularity  in  the  anterior 
part  of  the  canal,  made  by  the  displacement  of  the 
body  of  the  vertebra,  must  be  the  same  after,  as  it 
was  before,  the  operation.”  This  view  coincides 
with  that  which  I have  long  entertained.  ( See  First 
Tines  of  Surgery , ed.  vi.  p.  586.)  “ If  (observes 

Sir  Benjamin  Brodie)  there  be  simply  a fracture 
on  each  side  of  the  spinous  process,  with  a depres- 
sion of  the  loose  or  intermediate  portion  of  bone, 
there  must  be  a corresponding  diminution  of  the 
size  of  the  vertebral  canal  j but,  as  that  canal  is 
much  larger  than  the  spinal  chord,  which  it  con- 
tains, it  does  not  follow,  that  the  spinal  chord  is 
really  compressed,  or  that  any  material  diminution 
of  the  symptoms  would  follow  the  elevation  or  the 
depression.  But,  let  it  be  supposed  that  the  spinal 
chord  is  really  suffering  from  pressure,  a much 
less  degree  of  violence,  than  that  which  is  necessary 
to  occasion  a fracture  of  the  spine,  may  produce 
concussion,  softening,  and  ultimately  dissolution  of 
the  spinal  chord,  with  a train  of  symptoms  much 
worse  than  those  which  arise  from  simple  pressure. 
Now,  no  operation  can  be  of  the  smallest  advantage 
in  this  respect ; but,  on  the  contrary,  if  it  be  neces- 
sary to  apply  the  saw  in  the  performance  of  it,  the 
jar  and  disturbance  of  the  parts,  which  it  must 
occasion,  is  even  likely  to  aggravate  the  mischief. 
If  these  views  be  correct,  it  is  evident  that  the 
cases,  in  which  there  are  any  reasonable  grounds  for 
the  performance  of  the  operation,  must  be  of  very 
rare  occurrence.”  (Sir  B.  Brodie , in  Med..  Chir . 
Trans,  vol.  xx.  p.  160.)  In  fact,  no  operation  of 
this  kind  has  yet  been  the  means  of  preserving  life, 
or  even  of  relieving  the  worst  symptoms. 

Sir  Charles  Bell  describes  inflammation  of  the 
spinal  marrow  as  “ attended  with  an  almost  uni- 
versal nervous  irritation,  which  is  presently  fol- 
lowed by  excitement  of  the  brain  ; in  the  mean 
time,  matter  is  poured  into  the  sheath  of  the  spinal 
marrow,  and  either  by  its  pressure  causing  palsy, 
or  by  its  irritation  disturbing  the  functions  of  the 
part,  so  as  to  be  attended  with  the  same  con* 
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sequences.  The  excitement  of  the  brain  being 
followed  by  effusion,  death  ensues.”  (p.  159.) 
Cases  are  also  referred  to,  where  palsy  of  the  lower 
extremities  comes  on  several  months  after  an  in- 
jury of  the  spine,  owing  to  thickening  of  the  mem- 
brane of  the  medulla,  or  disease  of  the  latter  part 
itself.  Here  Sir  C.  Bell  recommends  perseverance 
in  local  bleeding,  and  deep  issues,  (p.  160.) 

When  recovery  takes  place,  the  restoration  of 
sensibility  usually  precedes  that  of  the  power  of 
voluntary  motion.  The  power  of  emptying  the 
bladder  is  also  sooner  restored,  than  that  of  using 
the  muscles  of  the  lower  limbs.  ( Sir  B.  Brodie , 
Op.  et  vol.  cit.  p.  136.— -141.) 

A fracture  of  the  processus  dentatus  almost 
always  proves  instantly  fatal,  as  happened  in  the 
example  mentioned  by  Sir  A.  Cooper.  (On  Dis- 
locations, &)C.  p.  548.)  In  the  article  Dislocation, 

I have  adverted  to  the  remarkable  instance  of  a 
fracture  and  displacement  of  the  atlas,  where  the 
patient  lived  forty-seven  weeks  after  the  accident, 
and  to  the  last  week  of  his  life  was  able  to  walk 
to  the  water-closet,  which  was  on  the  same  floor 
with  his  bed.  After  death,  “ the  condyles  of  the 
occiput  still  rested  upon  the  articulating  surfaces 
of  the  atlas,  but  the  atlas  was  found  to  be  not  a 
separate  and  independent  vertebra,  but  an  appendix 
to  the  axis.  So  much  of  its  anterior  portion,  as 
includes  the  surfaces  by  which  it  is  articulated  with 
the  occiput  and  with  the  axis,  had  been  violently 
separated  from  the  posterior  portion  of  its  ring, 
and  had  been  carried  in  an  oblique  direction 
downwards  and  forwards,  until  it  arrived  upon  the 
same  plane,  but  anterior  to  the  axis,  to  the  body 
and  transverse  processes  of  which  it  became  at- 
tached by  perfect  bony  union,  while  the  posterior 
fragment  had  suffered  no  displacement.  Under 
these  circumstances,  the  bone  presented  two  spinal 
foramina,  and  four  transverse,  but  no  odontoid 
process.  This  organ  having  been  fractured  and 
separated,  no  organ  passed  through  the  anterior 
spinal  foramen.”  (B.  Phillips,  in  Med.  Chiv.  Trans. 
vol.  xx.  p.  82.)  In  the  practice  of  Mr.  Cline  a 
case  occurred,  in  which  a boy,  with  a fracture  of 
the  atlas,  lived  a year  after  the  accident. 

The  particulars  of  the  following  case,  under  my 
care  in  University  College  Hospital,  were  regis- 
tered by  Mr.  Morton,  then  housesurgeon : — Thomas 
Robinson  was  admitted  November  2.  1835,  for 
injuries  received  by  the  fall  of  a very  heavy  piece 
of  timber  on  the  lower  part  of  the  neck,  a short 
time  before  he  was  brought  to  the  hospital.  He 
was  perfectly  sensible  \ the  pupils  were  quite 
active  under  the  influence  of  light,  and  no  symptom 
prevailed,  indicating  affection  of  the  brain.  TIis 
arms  and  superior  extremities  were  completely 
paralysed.  If  raised  up,  and  the  support  then  re- 
moved, they  immediately  dropped.  The  man  had 
lost  all  sensation  in  the  inferior  extremities  and  in 
the  trunk,  as  high  as  the  middle  of  the  chest.  Also 
in  the  arms,  excepting  from  the  point  of  the 
shoulder  down  to  the  elbow.  He  had  priapism,  with 
emissio  seminis.  Inspiration  was  performed  im- 
perfectly, and  in  a short  hurried  manner.  I hough 
pain  was  experienced  in  the  back  of  the  neck,  when 
the  head  was  moved,  no  crepitus  was  distinguish- 
able. The  skin  was  rather  cold  : at  first  merely 
external  warmth  was  applied,  and  some  tea  given. 
On  the  day  after  that  of  the  patient’s  admission, 
the  skin  wyas  warm,  respiration  quicker,  and  pulse 
more  frequent,  but  perfectly  compressible.  He 


was  placed  on  his  side  at  his  own  request.  In 
respiration,  no  action  of  the  intercostal  and  abdo- 
minal muscles  could  be  perceived.  As  no  urine 
had  passed,  a pint  was  drawn  off  with  a catheter ; 
and  gr.  viij.  of  calomel,  followed  by  aperient  mix- 
ture, were  given  to  promote  evacuations  from  the 
bowels.  The  mixture  was  rejected  by  vomiting. 
In  the  afternoon,  the  pulse  had  risen  to  120  beats 
in  a minute,  and  the  difficulty  of  breathing  had  in- 
creased. The  face  was  flushed,  and  skin  hot. 
Twenty-four  ounees  of  blood  were  taken  away  • 
but  without  benefit,  as  the  pulse  afterwards  rose  to 
156,  and  became  ii-regular  both  as  to  rhythm  and 
strength.  Death  took  place  twenty-four  hours  after 
the  accident.  In  the  post  mortem  examination,  the 
right  articular  process  was  found  detached  from 
the  body  of  the  third  vertebra.  The  left  portion 
of  the  arch  of  the  fourth  was  broken,  but  not  dis- 
placed* The  arch  of  the  fifth  was  much  com- 
minuted, and  the  spinal  chord  exposed,  and  pressed 
upon.  The  body  of  this  vertebra  was  also  broken 
through,  and  the  sharp  edge  of  the  fracture  had 
caused  copious  extravasation  behind  the  pharynx,, 
in  front  of  the  vertebral  column. 

William  Parker,  aet.  13,  was  admitted  under 
me,  October  15.  1836,  in  consequence  of  his 
cravat  having  been  caught  by  some  machinery, 
and  his  neck  drawn  against  a projecting  lever.  In 
this  position,  he  had  been  suspended  about  a 
minute  and  a half,  and  directly  he  had  been  re- 
leased, he  was  brought  to  the  hospital.  His 
breathing  was  then  slow,  and  somewhat  laboured, 
the  face  slightly  livid,  the  pupils  acted,  the  hands 
were  warm,  and  the  pulse, rather  slow  and  feeble. 
The  boy  was  laid  on  a table,  and  covered  with 
blankets,  and  the  windows  opened  to  admit  of  a 
supply  of  fresh  air.  The  breathing,  however,  did 
not  improve,  and  inspiration  gradually  became 
slower,  and  the  intervals  of  respiration  longer.  In 
eight  or  ten  minutes  the  lips  became  livid,  the 
pulse  sunk,  and  the  surface  of  the  limbs  and  trunk; 
began  to  grow  cold.  Hot  water  was  applied  to  the 
feet,  the  chest,  and  epigastrium,  and  artificial  re- 
spiration was  resorted  to  by  closing  the  nostrils, 
and  blowing  air  into  the  mouth  through  a piece  of 
muslin.  This  soon  brought  a rosy  colour  into  the 
cheeks,  the  pulse  became  stronger,  the  temperature 
of  the  body  rose,  and  some  slight  effort  at  respir- 
ation was  supposed  to  be  made.  A little  ammonia 
and  water  was  put  into  the  mouth,  but  could  not 
be  swallowed.  At  the  same  time,  the  vapour  of 
strong  liq.  ammon.  was  applied  to  the  nostrils. 
Whenever  the  artificial  respiration  was  discon- 
tinued, the  breathing  went  on  but  slowdy  and 
feebly,  the  pulse  sunk,  and  the  lips  became  livid. 
In  this  manner  he  went  on  for  some  hours,  the  vital 
powers  partially  recovering,  while  artificial  respir- 
ation was  carried  on,  and  sinking  directly  it  was 
interrupted.  Although  there  was  great  suspicion 
entertained  that  the  spine  had  suffered  injury,  I 
wished  to  render  the  introduction  of  air  into  the 
lungs  as  complete  as  possible,  and  therefore  per- 
formed tracheotomy,  so  that  a small  pair  of  bellows 
might  be  used  for  this  purpose.  But  neither  this 
plan,  nor  galvanism,  tried  by  Dr.  Ritchie,  was  of 
any  material  service  ; and  death  took  place  at  the 
end  of  six  hours  and  a half.  In  the  post  mortem 
examination,  blood  was  found  effused  between  the 
muscles  in  front  of  the  cervical  vertebrae.  The 
anterior  common  ligament  was  ruptured  opposite 
the  second  and  third  vertebral.  A considerable 
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quantity  of  blood  was  found  in  the  intermuscular 
cellular  tissue  behind  the  cervical  vertebrae,  op- 
posite the  second,  third,  and  fourth  of  them.  A 
fracture  of  the  arch  of  the  third  was  detected,  the 
part  of  it  above  the  spinous  process  being  broken 
off,  and  the  portion  of  it  on  each  side  of  that 
process  also  fractured.  Although  the  fragment 
might  have  been  depressed,  it  did  not  seem  to  be 
so  at  the  period  of  examination.  In  the  spinal 
canal,  blood  was  effused  ; but  there  was  no  appa- 
rent laceration  of  the  dura  mater,  or  injury  of  the 
chord  : the  bowels  were  greatly  distended  with  air. 
This  case,  which  I have  also  referred  to  in  the  ar- 
ticle Asphyxia,  illustrates  the  consequences  of  an 
injury  of  the  spinal  chord,  implicating  the  origins 
of  the  phrenic  nerves. 

A.  Cooper,  Op.  cit.  p.  549.  See  L.  T.  Soemmering, 
Bemerkungen  tiber  Verrenkung  und  Bruch  des  Ruck- 
graths,  Svo.  Berlin,  1793.  F.  A.  E.  Cuenotte,  Dis.  Med. 
Chir.  sistens  Casum  Subluxationis  Vertebrae  Dorsi  cum 
Fractura  complicate?,  postfactam  Repositionem  et  varia 
dira  Symptomata  duodecima  demum  Septimana  funesta?. 
Argent.  1761.  Case  of  Fractured  Spine,  Lancet,  vol.  ii. 
p.  97.  C.  Wenzel,  Von  den  Krankheiten  am  Riickgrathe. 
Bamberg,  1 8'24,  fol.  Sir  Charles  Bell,  On  Injuries  of  the 
Spine  and  Thigh-bone.  Lond.  4to.  1824.  B.  Phillips,  in 
Med.  Chir.  Trans,  vol.  xx.  Sir  B.  C.  Brodie,  ibid. 

Fractures  of  the  Sternum. 

The  sternum  is  less  frequently  broken  than  its 
exposed  position  might  lead  us  to  expect ; and  the 
reason  of  this  fact  is  imputed  to  the  bone  resting,  as 
it  were,  upon  the  yielding  cartilages  of  the  ribs,  and 
also,  in  some  measure,  to  its  spongy  texture.  When 
the  accident  does  occur,  it  is  from  the  direct  ap- 
plication of  external  violence  to  the  injured  part ; 
and  hence  the  fracture  is  always  accompanied  with 
contusion,  or  even  a wound  ot  the  integuments, 
and  more  or  less  injury  of  the  thoracic  viscera. 
As  Boyer  remarks,  the  sternum,  in  consequence  of 
the  elasticity  of  the  cartilages  of  the  ribs,  may  be 
readily  propelled  backward  by  pressure  in  this  di- 
rection, and  the  result  is  an  actual  change  in  the 
form,  and  a real  diminution  of  the  chest.  Now, 
since  this  cavity  is  always  accurately  filled  by  its 
contents,  these  alterations  cannot  happen  in  a con- 
siderable and  sudden  manner,  without  a risk  of  the 
thoracic  viscera  being  contused  and  even  ruptured. 
Thus,  when  the  sternum  has  been  fractured  by 
violent  blows  on  the  chest,  the  heart  and  lungs 
have  been  found  severely  contused,  and  sometimes 
lacerated ; and  there  will  always  be  greater  danger 
of  such  mischief,  when  the  fracture  is  attended 
with  depression  of  one  or  more  of  the  fragments. 
In  the  museum  of  University  College  is  a heart, 
the  right  ventricle  of  wdiich  was  lacerated  by  the 
fragment  of  a broken  sternum.  M.  Sanson  saw  a 
similar  occurrence.  (See  Diet,  de  Med.  et  de  Chir. 
Pratiques,  art.  Fracture.)  In  some  cases,  a large 
quantity  of  blood  is  effused  in  the  cellular  tissue  of 
the  anterior  mediastinum  ; and,  in  others,  the  ac- 
cident is  followed  by  inflammation,  and  suppuration 
in  the  same  situation,  and  necrosis  of  the  broken 
part  of  the  bone.  Since  the  lungs  are  also  liable 
to  be  ruptured  by  the  same  force,  which  causes 
the  fracture,  or  wounded  by  the  depressed  pieces 
of  bone,  emphysema  may  be  another  complication, 
as  was  exemplified  in  a case  related  by  Flajani. 
( Collezione  dy  Osservaz.  fyc.  di  Chir.  t.  ii.  p.  214.  8vo. 
Roma,  1802.) 

1 f dependence  can  be  placed  upon  the  parti- 
culars of  a case,  recorded  M.  David,  the  sternum 
may  be  broken  by  the  violent  action  of  the  muscles 
connected  with  it  (Mem.  sur  les  Contrecoups) , and 


sometimes,  from  the  same  cause,  in  the  efforts  of 
parturition. 

A fracture  of  the  sternum  is  rendered  obvious 
by  the  inequalities  perceptible,  when  the  surface 
of  the  bone  is  examined  with  the  fingers  ; by  a de- 
pression, or  elevation  of  the  broken  pieces  ; a cre- 
pitus and  an  unusual  moveableness  of  the  injured 
part  in  respiration.  The  breathing  is  difficult,  and 
mostly  accompanied  with  cough,  spitting  of  blood, 
palpitations,  and  inability  to  lie  on  the  back.  Ac- 
cording to  the  observations  of  Petit  and  Baldinger, 
several  of  these  latter  symptoms  may  continue, 
with  less  intensity,  a long  while  after  the  fracture 
has  been  cured.  (Leveille,  Nouve lie  Doctrine  Chir. 
t.  ii.  p.  243.)  When  displacement  occurs,  the 
lower  fragment  generally  is  pushed  forwards,  or 
even  more  or  less  overlaps  the  upper. 

Fractures  of  the  sternum,  when  mere  solutions 
of  continuity,  only  require  common  treatment ; 
viz.  a bandage  round  the  chest,  quietude,  bleeding, 
and  a low  regimen,  with  the  view  of  preventing 
what  may  be  considered  as  the  most  dangerous 
consequence,  inflammation  within  the  chest. 

In  cases,  attended  with  great  depression  of  the 
fractured  bone,  the  necessary  incisions  should  be 
made,  in  order  to  raise  with  an  elevator  the  por- 
tions of  the  bone  driven  inwards,  or  to  extract  with 
forceps  any  loose  splinters,  which  seem  to  be  simi- 
larly circumstanced.  However,  it  is  not  often  ne- 
cessary to  trephine  the  sternum,  either  to  raise  a 
depressed  portion  of  the  bone,  or  to  discharge 
extravasated  fluid.  In  the  first  circumstance,  I 
believe  with  Sir  C.  Bell,  that  the  forma]  applica- 
tion of  the  trephine  can  never  be  right,  though  the 
surgeon  may  be  called  upon  to  extract  loose 
splinters.  (See  Operative  Surgery,  vol.  ii.  p.  218.) 
Such  an  operation,  however,  may  occasionally  be 
proper  when  abscesses  form  under  the  sternum,  or 
the  bone  is  affected  with  necrosis,  and  the  natural 
separation  of  the  diseased  parts  is  likely  to  occupy 
a considerable  time. 

Fractures  of  the  sternum  are  more  frequently 
produced  by  gunshot  violence,  than  any  other 
cause,  and  in  these  cases  the  splinters  may  require 
extraction.  At  the  battle  of  Marengo,  the  French 
general  Champeux  received  such  a wound,  with 
which  he  lived  nearly  a month  : the  injury  was 
attended  with  so  many  splinters,  that  when  they 
were  removed,  the  pulsations  of  the  heart  were 
visible  to  a considerable  extent.  (Leveille,  vol. 
cit.  p.  214.) 

The  ensiform  cartilage,  when  ossified  in  old  sub- 
jects, is  liable  to  fracture.  Little  more  can  be 
done  in  such  a case,  than  to  relax  the  abdominal 
muscles  by  raising  the  thorax  and  pelvis,  and  then 
apply  a bandage  to  the  part,  for  the  purpose  of 
keeping  it  steady.  When  the  blow  has  been  vio- 
lent, the  patient  should  be  freely  bled. 

Fractures  of  the  Ribs 

Generally  happen  near  the  greatest  convexity 
of  these  bones,  several  of  which  are  often  broken 
together.  The  first  rib  being  protected  by  the 
clavicle,  and  the  lower  ribs  being  very  moveable, 
are  less  liable  to  fracture,  than  the  others.  When 
the  spicula  of  a fractured  rib  is  beaten  inward,  it 
may  lacerate  the  pleura,  wound  the  lungs,  and 
cause  the  dangerous  train  of  symptoms  attendant 
on  emphysema.  (See  Emphysema.)  Thepointed 
extremity  of  the  rib,  projecting  inwards,  may  cause 
an  extravasation  of  blood ; or,  by  its  irritation, 

0 o 2 


FRACTURES, 


564 

produce  inflammation  in  the  chest,  A fracture, 
not  at  all  displaced,  or  situated  under  thick  masses 
of  muscle,  may  be  difficult  to  detect,  particularly^ 
in  fat  subjects  ; and,  no  doubt,  is  frequently  never 
discovered.  The  surgeon  should  place  his  hand 
on  the  part,  where  the  patient  seems  to  experience 
a pricking  pain  in  the  motions  ol  respiration,  or 
where  the  violence  has  been  applied.  The  patient 
should  then  be  requested  to  cough,  in  which  action 
the  ribs  must  necessarily  undergo  a sudden  motion, 
by  which  a crepitus  will  often  be  rendered  per- 
ceptible. All  the  best  practitioners,  however,  are 
in  the  habit  of  adopting  the  same  treatment,  when 
there  is  reason  to  suspect  a rib  to  be  fractured,  as 
if  this  were  actually  known  to  be  the  case  by  the 
occurrence  of  a crepitus,  or  the  projection  of  one 
end  of  the  fracture  ; which,  indeed,  in  the  instances 
which  are  displaced,  makes  the  nature  of  the 
accident  sufficiently  plain. 

A broken  rib  cannot  be  displaced  either  in  the 
direction  of  the  diameter  of  the  bone,  or  in  that  of 
its  length.  The  ribs,  being  fixed  posteriorly  to  the 
spine,  and  anteriorly  to  the  sternum,  cannot  be- 
come shortened.  Nor  can  one  of  the  broken 
pieces  become  higher,  or  lower,  than  the  other, 
because  the  same  muscles  are  attached  to  both 
fragments,  and  keep  them  at  an  equal  distance  from 
the  neighbouring  ribs.  The  only  possible  dis- 
placement is  either  outward  or  inward.  In  the 
treatment  of  simple  fractures  of  the  ribs,  free  from 
urgent  symptoms,  the  principal  indication  is  to 
keep  the  broken  bones  as  motionless  as  possible. 
For  this  purpose,  after  a piece  of  soap  plaster  has 
been  applied  to  the  side,  and  over  it  proper  com- 
presses (supposing  the  displacement  to  be  out- 
wards), a broad  linen  roller  is  to  be  firmly  put 
round  the  chest,  so  as  to  impede  the  motion  of  the 
ribs,  and  compel  the  patient  to  perform  respiration 
chiefly  by  the  descent  and  elevation  of  the  dia- 
phragm. A scapulary  will  prevent  the  bandage 
from  slipping  downwards.  When  the  fractured 
part  is  depressed  inwards,  the  compresses  should  be 
placed  on  the  anterior  and  posterior  part  of  the 
bone.  As  a roller  is  apt  to  become  slack,  many 
surgeons,  with  good  reason,  prefer  a piece  of  strong 
linen,  large  enough  to  surround  the  chest,  and  lacecl 
with  packthread,  so  as  to  compress  the  ribs  in  the. 
due  degree. 

When  there  is  reason,  from  the  symptoms,  to 
think  the  lungs  injured,  or  disposed  to  inflame, 
copious  and  repeated  bleedings  should  be  practised. 
Indeed,  as  pleuritis,  or  pneumonia,  is  always 
liable  to  succeed  the  accident,  and  is  a most 
dangerous  occurrence,  every  person  free  from  de- 
bility, either  having  a broken  rib,  or  supposed  to  have 
such,  should  always  be  bled  in  the  first  instance. 
The  mixtura  cetacei,  with  opium,  is  an  excellent 
medicine  for  appeasing  the  cough,  which  disturbs 
the  fracture,  and  gives  the  patient  infinite  pain. 

Fractures  of  the  Sacrum. 

The  sacrum,  although  superficial,  is  less  frequently 
broken  than  the  other  bones  of  the  pelvis  ; a fact 
attributable  to  its  thickness,  its  spongy  texture,  and 
the  advantageous  way  in  which  it  supports  the  weight 
and  efforts  of  the  whole  trunk.  For  the  sacrum 
to  be  broken,  the  violence  must  be  exceedingly 
great,  like  that  resulting  from  the  fall  of  a very 
heavy  body,  or  the  passage  of  a carriage  wheel  over 
the  convex  side  of  the  bone,  or  a fall  from  a great 
height  on  that  part.  On  the  other  hand,  fractures 
of  the  sacrum,  when  they  do  happen,  are  gene- 


rally accidents  of  a most  dangerous  kind,  because, 
in  addition  to  other  injuries,  with  which  they,  in 
common  with  all  fractures  of  the  pelvis,  are  liable 
to  be  complicated,  great  damage  is  done  to  the 
sacral  nerves.  Hence,  retention  of  urine,  inability 
to  retain  this  fluid,  involuntary  discharge  of  the 
feces,  paralysis  of  the  lower  extremities,  &c. 
Another  principal  danger  also  depends  upon  the 
injury,  which  the  pelyic  viscera  may  have  suffered 
from  the  same  violence,  which  broke  the  bone. 

When  the  fracture  is  situated  at  the  upper  part 
of  the  sacrum,  which  seldom  happens  on  account 
of  the  thickness  of  the  bone  in  that  situation,  there 
is  no  displacement,  unless  the  bone  is  smashed, 
and  the  fragments  are  driven  inwards  by  the  same 
force  which  produced  the  fracture ; a case,  which 
always  implies  severe  injury  of  the  external  and 
internal  soft  parts.  But  when  the  fracture  oc- 
cupies the  lower  portion  of  the  bone,  where  it  is 
less  thick,  the  inferior  fragment  may  be  displaced 
inwards,  towards  the  rectum.  In  general,  fractures 
of  the  higher  part  of  the  bone  are  not  easily  de- 
tected. (See  Boyer,  Mai.  Chir.  t.  iii.  p.  152.) 

When  the  violence  has  been  such  as  to  make  it 
probable  that  it  has  extended  its  effects  to  the 
pelvic  viscera,  every  means  in  the  powmr  of  art 
must  be  adopted  for  the  prevention  of  inflamma- 
tion. In  particular,  copious  bleeding  should  be 
practised,  and,  if  necessary,  repeated.  Leeches 
should  be  applied  to  the  vicinity  of  the  sacrum,  and 
the  parts  kept  cool  with  the  lotio  plumbi  acetatis. 
Any  difficulty,  either  in  the  expulsion  or  retention 
of  the  urine  and  feces,  will  likewise  claim  imme- 
diate and  constant  attention.  (See  Urine,  Reten- 
tion of,  Ih continence  of,  &c.)  With  regard  to 
the  particular  means  for  promoting  the  union  of 
the  fractured  sacrum,  quietude  is  the  most  im- 
portant ; and  after  the  risk  of  inflammation  is  over, 
all  that  can  be  done  is  to  apply  a roller  round  the 
pelvis,  or  a T bandage  to  the  part,  with  or  or 
without  a piece  of  soap  plaster. 

Fractures  of  the  Os  Coccygis. 

Though  much  slighter  than  the  sacrum,  it  is 
less  frequently  broken,  because  less  exposed  to 
external  force,  and  capable  of  a degree  of  motion, 
by  which  it  eludes  the  effects  of  violence.  But, 
in  elderly  persons,  in  whom  the  different  pieces 
are  connected  by  anchylosis,  a fall  on  the  buttock, 
or  a kick,  may  fracture  this  bone.  The  accident 
is  known  by  the  moveableness  of  the  fragments, 
and  the  acute  pain  produced  when  the  thighs  are 
moved,  the  fragments  being  then  disturbed  by  the 
action  of  the  external  sphincter,  glutaeus  maximus, 
and  coccygeus. 

The  treatment  of  fractures  of  the  coccyx  consists 
in  enjoining  quietude.  The  patient  should  avoid 
walking  about,  as  this  would  put  the  gluteus  maxi- 
mus muscle  into  action,  and  disturb  the  broken  bone. 
The  patient  should  refrain  from  lying  upon  his  back, 
or  placing  himself  in  a sitting  posture.  All  formal 
attempts  at  reduction  are  not  only  useless  in  re- 
spect to  the  fracture,  but  hurtful  to  the  soft  parts, 
which  are  not  in  a state  to  bear  handling  without 
ill  effects. 

Fractures  of  the  Ossa  Innominata 
Are  generally  produced  by  the  passage  of  the 
wheels  of  heavy  carriages  over  the  pelvis,  falls 
from  great  heights,  the  kicks  of  horses,  &c.,  and 
are  always  attended  with  considerable  contusion 
of  the  soft  parts,  and  sometimes  with  great  injury 
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of  the  pelvic  viscera.  The  anterior  superior 
spinous  process  of  the  ilium  is  sometimes  broken 
off  by  the  kick  of  a horse.  I have  seen  several 
examples  of  fracture  of  the  pelvis  by  gunshot, 
some  of  which  were  accompanied  by  injury  of 
the  bladder  or  rectum. 

The  two  ossa  innominata  may  be  broken  to- 
gether ; but  commonly  only  one  of  them  is  thus 
injured.  Most  frequently,  the  fracture  takes  place 
in  the  upper  expanded  portion  of  the  bone,  known 
under  the  name  of  the  ilium,  though  sometimes  it 
happens  either  in  the  ischium,  or  the  os  pubis. 
The  solution  of  continuity  may  be  limited  to  one 
part  of  the  bone,  or  extend  to  several  parts  of  it ; 
and  there  may  be  a greater  or  lesser  number  of 
fragments,  and  these  attended,  or  not,  with  dis- 
placement. In  many  instances,  in  which  the 
pelvis  has  been  violently  jambed  between  two 
bodies,  or  run  over  by  a heavy  carriage,  the  bones 
of  the  pelvis,  besides  being  fractured,  are  dislo- 
cated, some  interesting  examples  of  which  accident 
are  recorded  by  Sir  A.  Cooper.  (Surgical  Essays, 
part  i.  p.  49,  &c.) 

When  I was  an  articled  student  at  St.  Bartho- 
lomew’s Hospital,  several  cases  presented  them- 
selves, in  which  the  ilium,  ischium,  and  os  pubis, 
were  found  fractured  on  opening  bodies  after 
death  ; and,  when  the  great  violence  necessary  to 
produce  the  accident  is  considered,  we  cannot 
wonder  that  the  injured  state  of  the  pelvic  viscera 
should  frequently  prove  fatal.  In  University  Col- 
lege Hospital,  some  other  instances  of  fracture  of 
the  pelvis  have  fallen  under  my  notice.  Fractures 
of  the  ossa  innominata  are  unavoidably  attended 
with  more  or  less  contusion  of  the  soft  parts ; and 
when  the  violence  has  been  very  great,  the  pelvic 
viscera  may  be  seriously  bruised,  crushed,  or 
lacerated,  and  the  large  nerves  contained  in  the 
pelvis,  or  the  spinal  marrow  itself,  injured  : hence, 
extravasation  of  blood  or  urine  in  the  cellular 
tissue  of  the  pelvis  ; ecchymosis  deeply  situated; 
injury  of  the  kidneys;  complete  loss  of  motion; 
paralysis  of  the  lower  extremities ; discharge  of 
blood,  or  a black  bilious  matter,  by  vomiting  or 
stool,  either  immediately  or  at  more  or  less  distant 
periods  from  that  of  the  accident ; retention  of 
urine ; fever ; painful  tension  of  the  abdomen 
from  inflammation  of  the  peritoneum  and  bowels ; 
the  formation  of  abscesses,  which  are  sometimes 
of  great  extent;  sloughing;  and  death.  (Boyer, 
Mai.  Chir.lt.  ill.  p,  154.) 

As  the  same  author  has  observed,  the  violence, 
occasioning  a fracture  of  the  ossa  innominata,  may 
produce  a displacement  of  the  fragments,  and 
carry  them  more  or  less  away  from  their  natural 
situation.  When  the  os  pubis,  or  ischium,  is 
broken,  the  splinters  may  be  propelled  into  the 
urethra,  or  even  through  the  bladder,  and  give 
rise  to  extravasation  of  urine  ; or  by  merely  com- 
pressing these  organs,  they  may  cause  more  or 
less  interruption  of  their  functions.  But,  unless 
the  fragments  be  displaced  by  the  same  force 
which  caused  the  fracture,  they  can  hardly  be 
drawn  out  of  their  place  by  any  other  circum- 
stance, since  they  are  retained  by  the  muscles 
attached  to  both  fragments,  and  by  surrounding 
ligamentous  expansions. 

Owing  to  the  deep  situation  of  fractures  of  the 
pelvis,  and  to  there  being  generally  no  displacement 
nor  mobility  of  the  fragments,  the  diagnosis  is  some- 
times attended  with  difficulty.  A suspicion  of  the 
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accident  may  be  entertained,  when  the  pelvis  has 
suffered  considerable  violence,  the  patient  expe- 
riences great  agony,  and  all  motion  of  the  trunk 
and  lower  extremities  is  difficult  and  painful.  If 
the  fracture  should  be  in  the  ilium,  especially  its 
upper  and  front  portion,  or  in  the  os  pubis,  the 
mobility  of  the  fragments,  or  even  a crepitus,  may 
be  distinguished  in  a thin  subject,  if,  when  he  is 
lying  horizontal!}',  with  his  thighs  and  legs  bent, 
and  his  head  and  chest  elevated,  the  projecting 
part  of  the  os  innominatum  be  taken  hold  of,  and 
an  attempt  be  made  to  move  the  fragments  in  op- 
posite directions. 

When  the  fracture  is  of  a part  of  the  os  inno- 
minatum, very  deeply  placed,  and  is  limited  to  a 
single  point  of  the  os  pubis,  or  ischium,  so  that  no 
detached  moveable  fragment  has  been  produced, 
the  exact  nature  of  the  case  can  rarely  be  made 
out  with  certainty,  before  the  patient’s  death,  and 
the  dissection  of  the  parts. 

Fractures  of  the  ossa  innominata  are  accom- 
panied with  serious  danger.  When  the  fragments 
are  displaced,  and  do  not  admit  of  being  rectified 
again,  the  disorder  arising  from  this  cause  may 
have  fatal  consequences.  And,  as  Boyer  observes, 
even  when  such  displacement  does  not  exist, 
these  fractures  are  not  the  less  to  be  apprehended , 
on  account  of  the  injury  which  the  spinal  marrow 
and  the  nerves,  vessels,  muscles,  and  viscera 
within  the  pelvis  are  likely  to  have  '"ustained. 
These  complications,  which  are  exceedingly 
frequent,  may  prove  indeed  directly  fatal,  or  de- 
stroy the  patient  at  a period  more  or  less  remote 
from  the  time  of  the  accident.  One  terrible  acci- 
dent of  this  kind,  which  happened  close  to  my 
house  at  Shepperton,  proved  fatal  in  half  an  hour. 

When  the  pelvic  viscera  and  urethra  have  es- 
caped injury,  a cure  of  the  fracture  may  be  effected 
by  means  of  rest ; a position  in  which  all  the  chief 
muscles  attached  to  the  pelvis  are  relaxed  ; and  a 
roller  or  T bandage.  (Boyer,  Mai.  Chir.  t.  iii. 
p.156.)  Or  the  patient  may  be  placed  on  adouble  in- 
clined bed  ; abroad  leather  bandage  may  be  passed 
round  the  pelvis,  and  buckled  firmly  in  front  of  it, 
and  the  feet  secured  to  the  foot-board.  (Earle.) 
The  grand  indication  is  to  obviate  the  consequences 
of  inflammation  of  the  parts  within  the  pelvis,  and 
even  of  the  peritoneum  and  abdominal  viscera,  by 
copious  and  repeated  blood-letting.  Any  com- 
plaints, respecting  the  evacuation  of  the  urine  and 
feces,  must  also  receive  immediate  attention. 
When  there  is  great  contusion,  and  the  bones  are 
badly  broken,  the  patient  cannot  move  nor  go  to 
stool,  without  suffering  the  most  excruciating  pain. 

T o afford  some  assistance  in  such  circumstances, 
Boyer,  in  a particular  case,  passed  a piece  of  strong 
girth  web  under  the  pelvis,  and  collecting  the  cor- 
ners into  one,  fastened  them  to  a pulley  suspended 
from  the  top  of  the  bed.  This  enabled  the  patient 
to  raise  himself  with  very  little  effort,  so  that  a flat 
vessel  could  be  placed  under  him.  In  these  and 
other  cases,  particularly  compound  fractures  and 
paralytic  affections  from  diseased  vertebrae,  the 
use  of  a bed  constructed  on  the  principles  sug- 
gested by  the  late  Sir  James  Earle,  is  of  great  ser- 
vice. (See  Obs.  on  Fractures  of  the  lam  er  Limbs  ; 
to  which  is  added,  an  Account  of  a Contrivance  to 
administer  Cleanliness  and  Comfort  to  the  bed-ridden. 
1807.)  Mr.  Earle  has  also  exerted  his  mechanical 
ingenuity  with  great  success  in  the  invention  of 
a bed,  admirably  well  calculated  for  the  treatment 

0 o 3 


FRACTURES. 


566 

of  fractures,  and  oilier  cases,  in  which  it  is  an  ob- 
ject of  high  importance  to  enable  the  patient  to 
empty  the  bowels,  without  changing  his  position. 

Sometimes,  notwithstanding  the  rigorous  adop- 
tion of  antiphlogistic  measures,  abscesses  cannot 
be  prevented  from  forming  in  the  pelvis  ; parti- 
cularly, when  there  are  detached  splinters  driven 
inwards.  These  collections  of  matter  should  be 
opened,  as  soon  as  a distinct  fluctuation  can  be 
felt.  The  splinters  may  wound  the  urethra  or 
bladder,  and  cause  an  extravasation  of  urine. 
Desault  extracted  a splinter,  which  had  had  this 
effect,  from  the  bottom  of  a wound,  made  for  the 
discharge  of  the  effused  urine.  In  these  cases,  a 
catheter  should  be  employed  without  delay,  and 
kept  introduced,  in  order  to  prevent  the  urine  from 
collecting  in  the  bladder,  and  afterwards  insinu- 
ating itself  into  the  cellular  tissue  of  the  pelvis, 
or  even  into  the  cavity  of  the  abdomen.  (C/?o- 
part.)  In  University  College  Museum  is  a 
specimen  of  a fracture  of  the  pelvis,  which  runs 
through  the  rami  of  the  ischium  and  os  pubis.  The 
injury  caused  retention  of  urine,  and  laceration  of 
the  urethra  by  one  of  the  fragments,  followed  by 
fatal  extravasation  of  urine.  An  interesting  case 
of  fracture  of  the  ossa  innominata,  attended  with 
rupture  of  the  bladder,  and  followed  by  fatal  pe- 
ritonitis, has  been  recorded  by  Cloquet.  ( Nouveau 
Journ.  de  Mtdecine,  Mars,  1820.)  The  ossa  pubis 
were  forced  half  an  inch  from  each  other.  The  ho- 
rizontal branch  of  the  os  pubis,  and  the  ascending 
ramus  of  the  ischium,  were  broken  ; the  sacrum 
dislocated  from  the  ossa  ilium,  and  driven  forwards 
within  the  cavity  of  the  pelvis.  The  right  sacro- 
iliac symphysis  was  broken  only  at  its  fore  part, 
and  its  bones  still  retained  their  connection.  Vast 
quantities  of  blood  were  found  extravasated  in  the 
lumbar  region,  and  about  the  pudenda.  As  soon 
as  the  abdomen  was  opened,  three  pints  of  a yel- 
lowish fluid,  having  an  urinary  smell,  immediately 
gushed  out.  In  this  case,  catheters  of  various  sizes 
were  introduced,  even  a syringe  adapted  to  them 
was  used,  but  nothing  could  be  thus  drawn  off1, 
but  a few  drops  of  blood.  The  possibility  of  mis- 
taking a fracture  of  the  acetabulum  for  a dislo- 
cation of  the  thigh-bone,  and  the  differences  of 
these  cases,  as  explained  by  Sir  A.  Cooper,  have 
been  mentioned  in  the  article  Dislocation. 

In  some  well  marked  cases,  however,  of  frac- 
ture of  the  os  innominatum,  extending  into  the 
acetabulum,  Mr.  Earle  found  that  the  symptoms 
more  nearly  resembled  those  of  fracture  of  the  neck 
of  the  femur.  Thus,  in  one  example  of  fracture  of 
the  acetabulum  in  two  directions,  with  an  extensive 
comminuted  fracture  of  the  ilium,  with  some  dis- 
placement, and  a fracture  of  the  os  pubis  in  three 
places,  the  patient  “ had  lost  all  control  over  the 
left  lower  extremity,  and  could  not  raise  it  from 
the  bed.  There  was  no  visible  shortening  of  the 
limb  ; but  the  foot  was  everted.  Any  attempt,  to 
rotate  the  limb  caused  great  pain,  and  was  accom- 
panied with  a very  sensible  crepitus  when  the  hand 
was  applied  over  the  hip-joint.”  The  trochanter 
on  the  injured  side  was  not  nearly  so  prominent 
as  on  the  sound  one,  and  almost  on  a level  with 
the  anterior  superior  spinous  process  of  the  ilium. 
(See  Med.  Chir.  Trans,  vol.  xx.  p.  250.)  The  pa- 
tient recovered  from  these  severe  injuries ; and,  after 
a time,  died  of  disease  in  the  chest.  The  reparation 
of  the  fractures  was  complete.  In  University  Col- 
lege Museum  is  a preparation,  also  exemplifying  a 


recovery  from  an  equally  severe  fracture  of  the 
pelvis,  implicating  the  ilium,  ramus  of  the  left 
ischium,  and  the  sacrum.  The  fractures  are  all 
united.  In  the  above,  and  another  instance,  the  par- 
ticulars of  which  are  given  by  Mr.  Earle,  the  loss 
of  prominence  of  the  trochanter,  and  the  freedom  of 
motion  of  the  joint,  particularly  of  abduction,  were 
the  most  marked  symptoms.  (See  also  Wm.  M‘Tyer 
on  Fractures  connected  with  the  Hip- Joint ; Glasgow 
Med.  Journ.  No.xiii.) 

Fractures  of  the  Thigh. 

The  thigh-bone  is  liable  to  be  broken  at  any 
point,  from  its  condyles  to  its  very  head  ; but  it  is 
in  the  middle  third  of  this  extent  that  fractures 
mostly  occur,  which  are  sometimes  transverse,  but 
more  frequently  oblique.  The  latter  direction  of 
the  injury  makes  a serious  difference  in  the  diffi- 
culty of  curing  the  case,  without  future  deformity, 
or  lameness.  Sometimes  the  fracture  is  commi- 
nuted, the  bone  being  broken  in  more  places  than 
one ; and  sometimes  the  case  is  attended  with  a 
wound,  communicating  with  the  fracture,  and 
making  it  what  is  termed  compound.  As  Petit 
remarks,  however,  the  thigh-bone  is  less  seldom 
broken  into  several  pieces,  than  other  bones  more 
superficially  situated. 

A fractured  thigh  is  attended  with  the  following 
symptoms : acute  pain  at  the  instant  of  the  acci- 
dent ; a sudden  inability  to  move  the  limb  ; a pre- 
ternatural mobility  of  one  portion  of  the  bone ; 
a distinct  crepitus,  if  the  two  ends  of  the  fracture 
rub  against  each  other ; deformity,  in  regard  to 
the  length,  thickness,  and  direction  of  the  limb. 
The  latter  change,  viz.  the  deformity,  ought  to  be 
accurately  understood  ; for,  having  a continual 
tendency  to  recur,  especially  in  oblique  fractures, 
the  chief  difficulty  in  the  treatment  is  to  prevent 
it.  ( Desault , par  Bichat,  t.i.  p.  181.) 

Almost  all  fractures  of  the  thigh  are  attended 
with  deformity.  When  this  is  considered,  in  re- 
lation to  length,  it  appears  that,  in  oblique  frac- 
tures, the  broken  limb  is  always  shorter  than  the 
opposite  one  ; a circumstance  denoting,  that  the 
ends  of  the  fracture  ride  over  each  other.  We 
may  also  easily  convince  ourselves,  by  examin- 
ation, that  the  deformity  is  owing  to  the  lower  end 
of  the  fracture  having  ascended  above  the  upper 
one,  which  remains  stationary.  What  power,  ex- 
cept the  muscles,  can  communicate  to  the  lower 
portion  of  the  fractured  bone,  a motion  from  be- 
low upwards  ? At  one  end,  attached  to  the  pelvis, 
and,  at  the  other,  to  this  part  of  the  bone,  the 
patella,  the  tibia,  and  fibula,  they  make  the  former 
insertion  their  fixed  point,  and,  drawing  upward 
the  leg,  the  knee,  and  the  lower  portion  of  the 
thigh,  they  cause,  directly  or  indirectly,  the  dis- 
placement in  question.  In  producing  this  effect, 
the  triceps,  semi-tenclinosus,  semi-membranosus, 
rectus,  gracilis,  sartorius,  &c.  are  the  chief  agents. 

For  the  purpose  of  exemplifying  the  power  of 
the  muscles  to  displace  the  ends  of  the  fracture, 
mention  is  made,  in  Desault’s  works/  of  a carpen- 
ter, who  fell  from  a scaffold,  and  broke  his  thigh. 
The  limb,  the  next  day,  was  as  long  as  the  other ; 
but  the  man  had  a complete  palsy  of  his  lower 
extremities,  and  could  not  discharge  his  urine. 
The  moxa  was  applied,  the  muscles  soon  regained 
their  power,  and  then  the  shortening  of  the  limb 
began  to  make  its  appearance. 
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Besides  the  action  of  muscles,  there  is  another 
cause  of  displacement.  However  firm  the  bed 
may  be  on  which  the  patient  is  laid,  the  buttocks,, 
more  prominent  than  the  rest  of  the  body,  soon 
form  a depression  in  the  bedding,  and  thence  fol- 
lows an  inclination  in  the  plane  on  which  the  trunk 
lies,  which,  gliding  from  above  downward,  pushes 
before  it  the  upper  end  of  the  fracture,  and  makes 
it  ride  over  the  lower  one.  The  muscles,  irritated 
by  the  points  of  bone,  increase  their  contraction, 
and  draw  upward  the  lower  part  of  the  bone  ; and 
from  this  double  motion  of  the  two  ends  of  the 
fracture  in  opposite  directions,  their  riding  over 
each  other  results. 

Transverse  fractures  are  less  liable  to  be  dis- 
placed in  the  longitudinal  direction  of  the  bone, 
because,  when  once  in  contact,  the  ends  of  the 
fracture  form  a mutual  resistance  to  each  other ; 
the  lower  end,  drawn  upward  by  the  muscles, 
meets  with  resistance  from  the  upper  one,  which 
being  itself  inclined  downward  by  the  weight  of 
the  trunk,  pushes  the  former  before  it,  and  thus 
both  retain  their  position  in  relation  to  each  other. 

The  deformity  of  a fractured  thigh,  in  the 
transverse  direction,  always  accompanies  that 
which  is  longitudinal ; but,  sometimes,  it  exists 
a, lone.  This  is  the  case,  when,  in  a transverse 
fracture,  one  end  of  the  bone  is  carried  outward, 
the  other  inward  ; or,  one  remains  in  its  place, 
while  the  other  is  separated.  The  upper  end  of 
the  fracture  is  not  now,  as  in  the  foregoing  instance, 
motionless  in  regard  to  the  muscular  action ; for  the 
contraction  of  the  pectineus,  psoas,  iliacus  internus, 
and  upper  part  of  the  triceps,  draws  it  from  its  na- 
tural direction,  and  contributes  to  displace  it. 

The  deformity  of  the  limb,  in  regard  to  its 
direction,  is  either  the  consequence  of  the  blow, 
which  produced  the  fracture,  or,  what  is  more 
common,  of  the  ill-directed  exertions  of  persons 
who  carry  the  patient.  Thus,  an  injudicious  pos- 
ture will  bend  the  bone  so  as  to  make  an  angle. 

Whatever  may  be  the  kind  of  deformity,  the 
lower  end  of  the  fracture  may  retain  the  natural 
position  in  which  it  is  placed,  or  else  undergo  a 
rotatory  motion  on  its  axis  outward,  which  is  very 
common,  or  inward,  which  is  more  unusual.  This 
rotation  always  aggravates  the  displaced  state  of 
the  fracture,  and  should  be  attended  to  in  the  re- 
duction. (Desault,  t.  i.  p.  1B0.  185.) 

Three  very  different  methods  of  treating  frac- 
tured thighs  are  followed.  In  one,  which  was  re- 
commended by  Hippocrates,  and  is  preferred  by  a 
vast  number  of  surgeons,  the  limb  is  kept  in  the 
straight  or  extended  position.  In  another,  the  limb 
is  laid  upon  its  side,  with  the  knee  bent ; a mode 
which  was  extolled  by  Pott,  and  has  had  many 
partisans  in  this  country.  To  these  two  positions  for 
fractured  thighs  is  to  be  added  that  in  which  the 
patient  lies  upon  his  back,  with  his  thigh  and  leg  in 
the  bent  position,  supported  on  two  oblique  planes, 
or  surfaces,  the  apex  or  angle  of  which  is  beneath 
the  ham. 

That  Pott  lost  sight  of  certain  advantages  of  the 
straight  position  ; that  he  was  blind  to  the  imper- 
fections of  the  bent  posture  ; and  that  he  exagger- 
ated the  power,  which  we  have,  of  relaxing  all  the 
muscles  of  a limb  by  position  ; few  reflecting  sur- 
geons of  the  present  day  will  be  inclined  to  deny. 
Were  we  to  believe  the  literal  sense  of  several  pass- 
ages in  Pott’s  Remarks  upon  Fractures,  we  should 
suppose  it  practicable  to  relax  at  once,  by  a certain  j 
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posture  of  the  limb,  every  muscle  connected  with 
a fractured  bone.  In  the  first  vol.  of  his  works, 
page  389.  edit.  1783,  he  observes,  in  speaking  of 
what  must  best  answer  the  purpose  of  incapaci- 
tating the  muscles  from  displacing  the  fracture ; 
“ Is  it  not  obvious,  that  putting  the  limb  into  such 
position  as  shall  relax  the  whole  set  of  muscles  be- 
longing to,  or  in  connexion  with,  the  broken  bone, 
must  best  answer  such  purpose  ? ” and,  in  the  next 
page,  “ What  is  the  reason  why  no  man,  however 
superficially  acquainted  with  his  art,  ever  finds 
much  trouble  in  setting  a fractured  os  humeri  ? is 
it  not  because  both  patient  and  surgeon  concur  in 
putting  the  arm  into  a state  of  flexion,  that  is,  into 
such  a state  as  relaxes  all  the  muscles  surrounding 
the  broken  bone  ? ” Also,  in  page  393.  he  con- 
tinues, “ Change  of  posture  must  be  the  remedy, 
or  rather,  the  placing  the  limb  in  such  manner  as 
to  relax  all  its  muscles.”  Putting  out  of  present 
consideration  the  disputed  point,  whether  the  re- 
laxed state  of  a muscle  is  really  the  most  efficient 
for  the  prevention  of  those  spasms,  which  displace 
a fracture,  and  occasion  vast  suffering  (see 
Houston , in  Dublin  Journ.  of  Med.  Science,  vol.  viii. 
p.  459.),  the  possibility  of  perfectly  relaxing  all  the 
muscles  of  the  limb  by  any  position,  so  long  as 
different  muscles  have  different  uses,  different  situ- 
ations, and  different  attachments  to  the  bones,  every 
one  must  grant  to  be  only  a visionary  project.  For 
instance,  do  not  the  patient  and  surgeon,  bn  the 
case  of  fractured  os  humeri,  adverted  to  above, 
concur  in  putting  the  fibres  of  the  triceps  and  an- 
coneus into  a state  of  tension,  at  the  same  moment 
that  they  relax  the  biceps  and  brachialis  internus  1 

The  position  of  the  fractured  os  femoris,  says 
Pott,  should  be  on  its  outside,  resting  on  the  great 
trochanter  ; the  patient’s  whole  body  should  be 
inclined  to  the  same  side  ; the  knee  should  be  in  a 
middle  state  between  perfect  flexion,  or  extension, 
or  half-bent ; the  leg  and  foot,  lying  on  their  out- 
side also,  should  be  well  supported  by  smooth  pil- 
lows, and  should  be  rather  higher  in  their  level, 
than  the  thigh  ; one  very  broad  splint  of  deal,  hol- 
lowed out  and  well  covered  with  wool,  rag,  or  tow, 
should  be  placed  under  the  thigh,  from  above  the 
trochanter,  quite  below  the  knee ; and  another, 
somewhat  shorter,  should  extend  from  the  groin  to 
below  the  knee  on  the  inside,  or  rather  in  this  pos- 
ture on  the  upper  side.  The  bandage  should  be  of 
the  eighteen-tail  kind  ; and  when  the  bone  has  been 
set,  and  the  thigh  well  placed  on  the  pillow,  it 
should  not,  without  necessity  (which  necessity  iri 
this  method  will  seldom  occur),  be  ever  moved  from 
it  again,  until  the  fracture  is  united  ; and  this  union 
will  always  be  accomplished  in  more  or  less  time, 
in  proportion  as  the  limb  shall  have  been  more  or 
less  disturbed. 

Here  only  two  splints  are  mentioned  ; but  the 
few  surgeons  who  still  adopt  this  method,  usually 
employ  four.  After  placing  the  patient  in  the  above 
position,  the  necessary  extension  is  to  be  made. 
Then  the  under  splint,  having  upon  it  a broad  soft 
pad,  and  an  eighteen-tailed  bandage,  is  to  be  laid 
under  the  thigh,  from  the  great  trochanter  to  the 
outer  condyle.  The  surgeon,  before  applying  the 
soap  plaster,  laying  down  the  tails  of  the  bandage, 
and  putting  on  the  other  three  splints,  is  to  take 
care  that  the  fracture  lies  as  evenly  as  possible. 

In  the  foregoing  observations,  we  find  Pott 
directing  the  leg  and  foot  to  be  rather  higher  in 
their  level  than  the  thigh  ; with  what  particular 
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design,  I have  not  myself  been  able  to  make  out. 
Whoever  meditates  upon  the  consequence  of  ele- 
vating the  leg  and  foot  above  the  level  of  the  thigh, 
in  the  bent  position,  will  know,  that  it  is  to  twist  the 
condyles  of  the  os  femoris  more  outward  than  is 
natural.  When  a patient  is  placed,  according  to 
Pott’s  direction,  upon  a common  bed,  the  middle 
soon  sinks  so  much  that  the  leg  becomes  situated 
considerably  higher  than  the  thigh,  and  I am  dis- 
posed to  think,  that  this  is  one  cause  why  so  many 
broken  thighs  were  formerly  united  with  the  foot 
permanently  distorted  outward.  The  great  pro- 
pensity of  the  adductor  and  other  muscles  to 
produce  this  effect,  may  also  serve  to  explain  the 
frequency  of  the  deformity.  It  is  not  merely  the 
depression  of  the  middle  of  the  bed  which  is  dis- 
advantageous : as  the  weight  of  the  patient’s  body 
falls  more  upon  one  side  of  the  bed  than  the  other, 
in  this  position  of  the  limb,  unless  the  sacking 
be  tight  and  the  mattress  very  firm,  it  happens  that 
such  a declivity  is  formed,  as  to  render  it  exceed- 
ingly difficult,  if  not  impracticable,  to  make  the 
patient  continue  duly  upon  his  side.  Hence,  frac- 
tured thighs  should  always  be  laid  upon  beds  not 
likely  to  sink  much.  When  this  happens,  no  ra- 
tional dependence  can  be  put  in  the  efficacy  of  the 
bent  position,  and,  as  Desault  has  explained,  the 
same  thing  is  hurtful  also  in  the  straight  posture. 

Pott’s  position  certainly  leaves  the  leg  and  foot 
too  moveable  and  unsupported,  and,  though  it  may 
relax  the  muscles,  which  have  the  greatest  power  to 
disturb  the  coaptation  of  a fractured  thigh,  it  leaves 
a mass  of  muscle  unrelaxed,  quite  sufficient  to  dis- 
place the  ends  of  the  bone.  Hence,  practitioners 
should  endeavour  to  improve  the  apparatus  em- 
ployed, so  that  it  may  make  a permanent  resistance 
to  the  action  of  the  muscles,  and  in  the  straight 
position  such  resistance  may  undoubtedly  be  made 
to  operate  with  most  effect  and  convenience. 

In  the  early  editions  of  this  Dictionary,  I ex- 
pressed a preference  to  Pott’s  method  of  treating 
broken  thighs.  More  experience,  however,  made 
me  a convert  to  the  sentiments  of  Desault  on  this 
subject.  The  terrible  compound  fractured  thighs, 
which  I had  under  my  care  in  the  campaign  in 
Holland  in  the  year  1814,  could  not  have  been  at 
all  retained  by  any  apparatus  put  merely  upon  the 
thigh  itself.  The  superiority  of  long  splints,  ex- 
tending the  whole  length  of  the  limb,  was  in  these 
cases  particularly  manifest.  With  such  splints, 
which  maintain  steady  the  fracture  itself,  the  knee, 
leg,  ankle,  and  foot,  the  patient  may,  in  fact,  even 
be  removed  upon  an  emergency  from  one  place  to 
another,  without  any  considerable  disturbance  of 
the  broken  part.  But,  how  could  this  be  done  in 
Pott’s  position,  with  short  splints,  merely  applied 
to  the  thigh,  affording  no  support  to  the  leg,  and 
not  confining  the  motions  of  the  knee  and  foot  ? 

It  was  observed  by  Desault,  that,  if  we  compare 
the  natural  powers  of  displacement  with  the  arti- 
ficial resistance  of  almost  every  apparatus,  we  shall 
find,  that  the  disproportion  between  such  forces  is 
too  great  to  let  the  former  yield  to  the  latter.  The 
action  of  the  muscles,  however,  which  is  always  at 
first  very  strong,  he  conceived  might  afterwards  be 
gradually  overcome  by  extension  being  kept  up. 
A power  incessantly  operating  can  effect  what 
another  greater  power,  temporarily  applied,  can- 
not at  once  accomplish,  and  the  compression  of 
circular  bandages  tends  also  to  lessen  the  force  of 
the  muscles. 


Desault  cured  an  immense  number  of  fractured 
thighs,  without  any  kind  of  deformity.  This  suc- 
cess was  chiefly  ascribed  to  the  well-combined 
employment  of  extension  and  compression  of  the 
muscles.  The  advantage  of  keeping  the  muscles 
a long  while  extended,  in  order  to  diminish  their 
power,  seemed  to  him  particularly  evident  in  the 
reduction  of  certain  dislocations,  as  those  of  the 
shoulder,  in  which  we  often  cannot  succeed  till  the 
muscles  have  been  kept  on  the  stretch  for  a greater 
or  lesser  time.  The  fracture  of  the  patella  and 
olecranon  equally  demonstrates  the  utility  of  com- 
pression for  the  same  purpose  ; as,  when  the  mus- 
cles are  not  steadily  compressed  by  the  bandage, 
they  draw  upward  the  fragment  of  bone  with  double 
or  triple  force. 

To  the  treatment  of  fractured  thighs  in  the  bent 
posture,  Desault  entertained  the  following  objec- 
tions : the  difficulty  of  making  the  extension  and 
counter-extension,  when  the  limb  is  so  placed  ; the 
necessity  of  then  applying  them  to  the  fractured 
bone  itself,  instead  of  a situation  remote  from  the 
fracture,  as,  for  example,  the  lower  part  of  the  leg ; 
the  impossibility  of  comparing  with  precision  the 
broken  thigh  with  the  sound  one,  in  order  to  judge 
of  the  regularity  of  its  shape  ; the  irksomeness  of 
this  position  long  continued,  though  it  may  at  first 
seem  most  natural ; the  inconvenient  and  painful 
pressure  of  a part  of  the  trunk  on  the  great  tro- 
chanter of  the  affected  side  ; the  derangement,  to 
which  the  limb  is  exposed  when  the  patient  has  a 
motion ; the  difficulty  of  fixing  the  leg  firmly 
enough  to  prevent  the  effect  of  its  motion  on  the 
thigh-bone  ; the  manifest  impossibility  of  adopting 
this  method,  when  both  thighs  are  fractured ; the 
unfavourable  results  of  the  trials  of  such  posture 
made  in  France  ; and,  what  is  gained  by  the  relax- 
ation of  some  muscles,  is  lost  by  the  tension  of 
others. 

According  to  Desault,  an  apparatus,  which  does 
not  execute  permanent  extension,  may  suffice  for 
transverse  fractures  ; but  is  always  ineffectual, 
when  the  division  is  oblique,  because  it  does  not 
fulfil  the  twofold  indication  of  drawing  downward 
the  lower  end  of  the  fracture,  and  keeping  the  other 
one  upward.  He  inculcated,  that  the  object,  par- 
ticularly to  be  aimed  at,  was  such  a disposition  that 
the  foot,  leg,  thigh,  and  pelvis,  should  constitute 
but  one  whole  ; so  that,  though  the  different  parts 
thereof  might  be  drawn  in  different  directions,  yet 
they  would  still,  with  respect  to  one  another,  pre- 
serve the  same  mutual  relation  ; and  he  invented 
the  following  apparatus  to  answer  these  purposes. 
A strong  splint,  long  enough  to  extend  from  the 
crista  of  the  os  ilium  to  a certain  length  beyond  the 
sole  of  the  foot,  and  rather  more  than  two  inches 
and  a half  broad,  with  each  of  its  extremities  pierced 
in  the  form  of  a mortise,  and  terminating  in  a semi- 
circular niche,  is  a principal  part  of  Desault’s  ap- 
paratus. It  is  applied  to  the  exterior  side  of  the 
thigh,  by  means  of  two  strong  linen  rollers,  each 
more  than  a yard  long.  The  middle  part  of  one 
roller  is  applied  to  the  inside  of  the  thigh,  at  its 
upper  part ; its  ends  are  brought  to  the  exterior 
side  of  the  thigh,  passed  through  the  mortise,  and 
knotted  on  the  semicircular  niche.  Pads  are  to  be 
previously  placed  under  its  middle  part,  in  order 
to  prevent  any  disagreeable  pressure ; as  well  as 
on  the  luberosity  of  the  ischium,  which  Desault 
considered  as  the  principal  point  of  action  of  this 
band.  The  inferior  part  oT  the  leg  is  next  covered 
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with  pads,  on  which  the  middle  part  of  the 
second  roller  is  placed,  the  extremities  of  which 
cross  on  the  instep  and  upper  part  of  the  foot,  then 
on  the  sole  ; after  which  they  are  conveyed  out- 
ward, and  one  end  passed  through  the  mortise,  and 
knotted  with  the  other  on  the  niche,  with  such  a 
degree  of  force  as  to  pull  the  inferior  portion  of  the 
femur  downward,  and  push  the  splint  upward,  and, 
by  this  means,  the  pelvis,  and  superior  portion  of 
the  fractured  bone.  On  the  internal  side  of  the 
limb  is  placed  a second  splint,  which  extends,  from 
the  superior  part  of  the  thigh,  to  a certain  distance 
beyond  the  foot.  A third  is  placed  on  the  anterior 
part  of  the  limb,  from  the  abdomen  to  the  knee. 
The  superior  extremities  of  the  anterior  and  exterior 
splints  are  fixed  by  means  of  a bandage  passed  round 
the  pelvis.  A roller,  the  middle  part  of  which  is 
placed  under  the  sole  of  the  foot,  and  the  extremi- 
ties crossed  on  its  superior  surface,  and  fastened  to 
the  splints,  operates  with  them  in  preventing  the 
foot  from  moving. 

Before  applying  the  apparatus,  Desault  covered 
the  whole  limb  with  linen,  wetted  with  a solution 
of  the  acetate  of  lead.  Over  these,  Scultetus’s 
bandage  was  put,  and  a roller  round  the  foot,  all 
wetted  with  the  same  lotion.  (See  Parisian  Cliir. 
Journal,  voh  i.  CEuvres  Chir.  de  Desault,  par 
Bichat,  t.  i.  Rosalino  Giardina,  Memoria  sulla 
Fratture,  con  alcune  Modificazione  all ’ Apparato  di 
Desault.  8vo.  Palermo,  1814.  Boyer,  Maladies 
Chir.  t.  iii.) 

In  University  College  Hospital,  Desault’s  method, 
somewhat  modified,  and  in  particular  without  the 
employment  of  the  wetted  many-tailed  bandage, 
is  commonly  preferred.  Dr.  Houston,  who  is  an 
advocate  for  the  same  practice,  has  lately  published 
some  interesting  cases  and  observations,  relative  to 
the  treatment  of  fractures  generally,  and  in  parti- 
cular to  the  question  concerning  the  advantages  of 
one  kind  of  posture  over  another.  Dr.  Houston 
conceives,  that  they  will  tend  to  settle  what  is  the 
best  mode  of  preventing  early  spasms,  pain,  and 
fever,  and  of  securing  for  the  patient,  after  the  cure, 
the  most  seemly  and  useful  condition  of  the  limb  ; 
whether  that  of  leaving  the  broken  bone,  during  the 
first  day,  in  the  predicament  in  which  it  has  been 
thrown  by  the  accident,  or  that  of  bringing  about, 
and  securing,  by  artificial  means,  the  proper  appo- 
sition of  the  fragments,  is  the  more  likely  to  accom- 
plish these  objects.  He  believes,  also,  that  they 
will  enable  us  to  draw  a comparison  between  the 
advantages  of  the  flexed  and  straight  postures.  It 
appears  to  him,  that  no  advantage  whatever  is 
gamed  by  leaving  the  ends  of  a broken  bone  in  any 
manner  out  of  place.  The  excuse  for  this  practice, 
founded  on  the  doctrine  of  relaxing  the  muscles  to 
prevent,  or  relieve  spasms,  he  regards  as  completely 
erroneous  ; and,  he  insists  upon  the  fact,  that  re- 
laxation of  the  muscles,  which  have  a tendency  to 
spasmodic  contraction,  excites  and  promotes  it  ; 
whilst,  on  the  other  hand,  extension,  or  stretching 
of  the  same  muscles,  is  the  most  likely  means  of 
averting  or  subduing  the  spasm.  In  the  spasmodic 
action  of  the  gastrocnemius,  which  follows  over- 
exertion of  it,  he  observes,  relief  is  sought  in  an 
attempt  at  elongating  the  muscular  fibres  by  stretch- 
ing out  the  heel.  A person  in  bed,  seized  with 
such  cramps,  will  press  the  heel  of  the  affected 
limb  against  the  footboard,  or  get  out  of  bed,  in  or- 
der to  accomplish  more  effectually  the  same  object, 
by  standing  with  the  heel  on  the  ground.  In  this 
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case,  says  Dr.  Houston,  it  is  obvious,  that  the  re- 
laxation of  the  muscle  is  favourable  to  the  occur- 
rence of  spasm,  and  that  extension  constitutes  a 
means  of  relief.  The  primary  cause  of  spasms  of 
the  muscles  in  fractures  he  conceives  to  be  the 
loosening  of  one  or  other  of  their  fixed  points  of 
attachment;  and  he  thinks  it  not  likely,  that,  by 
leaving  them  in  the  loosened  state,  or  by  giving 
one  set  of  muscles  a greater  degree  of  relaxation 
than  another,  a check  will  be  given  to  irregu- 
larity in  their  movements.  On  the  contrary,  it 
appears  to  Dr.  Houston,  both  from  an  examination 
into  the  laws  of  muscular  contraction,  and  from 
observations  of  the  phenomena,  which  occur  in 
other  cases  of  disease,  as  well  as  in  fractures,  that 
the  more  completely  the  muscles  are  extended  in 
length,  and  secured  by  their  extremities  to  unyield- 
ing points,  the  less  will  be  their  disposition  to 
spasmodic  action.  The  practice  of  placing  a broken 
limb  in  the  bent  posture,  does  not  appear  to  Dr. 
Houston  the  most  calculated  to  avert  or  check 
spasms  ; for,  by  such  posture,  the  most  powerful 
set  of  muscles,  the  flexors,  seem  to  him  to  be 
brought  into  a condition  “ favouring  the  energy 
of  their  contraction  ;”  whilst  the  influence  of  the 
extensors,  in  counteracting  the  effects  of  such 
contraction,  is  weakened  nearly  in  the  same  de- 
gree. 

Moderate  soft  pressure  on  the  surface  of  a frac- 
tured limb,  appears  to  Dr.  Houston  to  assist  in  the 
prevention  of  cramps  in  the  long  muscles,  “ on  the 
same  principle,  that  proper  fixtures  for  the  attach- 
ment of  their  distal  extremities  contributes  to  that 
effect.  Such  pressure  may  exert  its  beneficial  in- 
fluence in  controlling  any  irregular  action  in  the 
muscles,  by  numbing  their  sensibility,  and  pro- 
ducing in  them  a certain  amount  of  fatigue,  which 
weakens  their  powers  of  contraction,  as  well  as  by 
propping  together,  and  keeping  steady  the  broken 
fragments  of  the  bone.”  (See  Dublin  Journ.  of 
Med.  Science,  vol.  viii.  art.  19.) 

Dr.  Houston’s  views  of  the  physiology  of  mus- 
cular action,  with  reference  to  fractures  of  the  ex- 
tremities, make  him  an  advocate  for  the  extended 
posture,  accompanied,  if  necessary,  with  extension. 
The  cases,  w'hich  he  has  published,  are  brought 
forward  to  prove  the  efficacy  of  this  practice  in 
preventing  the  occurrence  of  spasms,  inflammation, 
and  fever ; and  some  of  them  to  exemplify  its 
utility  even  when  circumstances  have  prevented  its 
adoption,  until  after  the  coming  on  of  these  symp- 
toms. Dr.  Houston  finds,  that  the  patient  “ be- 
comes sooner  reconciled  to  the  bed  ifi  this  posture, 
than  in  the  flexed  one  ; he  can  be  shifted  moke 
readily,  so  as  to  vary  the  points  of  contact  between 
his  body  and  the  bed,  and  thereby  save  himself 
from  excoriations,  or  sloughing  of  any  part ; and  he 
can  assume  the  sitting  posture,  and  maintain  it  with 
less  fatigue,  for  a considerable  time.  A better 
judgment  may  be  formed  of  the  length  and  shape 
of  the  broken  limb,  by  its  admitting  of  a compari- 
son with  the  sound  one ; the  limb  can  be  kept  more 
steady ; and  extension,  if  necessary,  can  be  more 
readily  and  effectually  practised.”  ( Houston , vol. 
cit.  p.  489.) 

The  double -inclined  plane  does  not  appear  to 
Dr.  Houston  exempted,  in  any  considerable  de- 
gree, from  the  ordinary  inconveniences,  attendant 
on  any  other  plan  of  treatment,  which  has  for  its 
object  the  principle  of  relaxation,  or  flexure  of  the 
limb;  “ whilst  it  is  almost  totally  useless,  as  a means 
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either  of  effecting  elongation  of  a shortened  bone, 
or  of  giving,  in  many  cases,  steady  support  to  the 
member.  Besides,  it  throws  the  weight  of  the  body 
so  completely  on  one  part  of  the  buttock,  and  by 
its  bulk  and  shape  so  deprives  the  patient  of  the 
means  of  relieving  himself  from  such  injurious 
pressure,  that  excoriation  and  sloughing  of  the  hips 
are  frequent  consequences  of  its  use.”  (p.  490.) 

Dr.  Houston  also  objects  to  the  double-inclined 
plane  for  fractures  of  the  thigh,  because  it  has  no 
provision  “ by  which  the  upper  fragment  may  be 
steadied  against  the  lower,  especially  in  cases 
where  the  lesion  in  the  bone  has  taken  place  near 
the  trochanters.  The  lower  piece,  together  with 
the  knee  and  leg,  are  immoveably  fixed,  whilst  the 
upper  is  left  in  such  a predicament,  that  the  least 
movement  of  the  buttocks  bends  it  from  side  to 
side,  and  rubs  and  twists  its  broken  surface  against 
that  from  which  it  has  been  detached.  There  is 
no  provision  in  the  inclined  plane,  by  which  the 
upper  part  of  the  thigh,  when  bent  upon  the  pelvis, 
can  be  secured  against  the  motions  communicated 
to  it  by  that  part,  such  as  may  be  effected  in  the 
extended  posture  by  long  splints  and  pads,  passing 
up  on  the  inside  close  to  the  perineum,  and  on  the 
outside,  as  far  along  the  body  as  may  be  thought 
necessary,  securing,  thereby,  all  the  parts,  so  that, 
in  any  movement  which  is  made,  all  must  go  to- 
gether, as  if  they  were  one  solid  piece.”  (Vol. 
cit.  p.  492.) 

The  usual  objections  to  the  straight  posture  in 
fractures  just  below  the  trochanters,  on  account  of 
the  tendency  of  the  upper  fragment  to  be  pulled 
forwards  by  the  psoas  and  iliacus  muscles,  were 
not  exemplified  in  one  of  the  cases  of  this  descrip- 
tion, the  particulars  of  which  are  given  by  Dr. 
Houston.  “ The  projection  forwards  of  the  upper 
piece,  so  remarkable  in  the  first  days  after  the  ac- 
cident, gradually  subsided,  under  gentle  pressure 
on  the  forepart  of  the  thigh,  and  the  bones  finally 
assumed  their  natural  points  of  connexion  with 
each  other.  By  the  adoption  of  the  extended 
posture,  with  the  aid  of  extension,  that  deformity, 
so  common  in  fractures  of  the  thigh,  permanent 
eversion  of  the  toes,  and  I believe  also,  that  of 
shortening  of  the  limb,  will  be  more  probably 
everted,  than  can  be  done  under  the  best  directed 
efforts  of  the  double-inclined  plane.”  By  the  same 
plan,  likewise,  Dr.  Houston  observes,  that  pain  and 
excoriation  of  the  heel  may  be  easily  prevented,  if 
a narrow  pad  be  laid  between  the  limb  and  bed,  a 
little  above  the  heel.  The  apparatus,  which  this 
gentleman  employs  for  fractures  of  the  lower  ex- 
tremities, is  a modification  of  that  recommended  by 
Desault,  and  consists  of  a tailed  bandage,  two  long 
lateral  splints,  and  splint-cloth,  two  calico  bags 
containing  bran,  and  broad  straps  with  buckles, 
together  with  a footboard,  and,  if  necessary,  lacs 
of  calico  for  the  purposes  of  extension.  “ The 
tails  of  the  bandage  may  be  two  inches  and  a half 
broad,  and  about  two  feet  long.  They  should  be 
applied  neatly  around  the  limb,  with  due  regard  to 
lightness.  The  application  of  this  bandage  tends 
to  steady  and  support  the  muscles,  and,  if  much 
inflammation  be  present,  it  may,  when  very  lightly 
applied,  be  of  use  in  conveying  discutient  washes. 
In  a case  of  compound  fracture,  the  bandage  may 
be  left  out  to  facilitate  the  discharge  of  matter,  and 
to  permit  the  application  of  poultices  or  dressings, 
without  disturbing  the  other  parts  of  the  ap- 
paratus. The  splints  may  be  made  of  deal,  of 


sufficient  thickness  to  prevent  their  bending,  and 
from  2^  to  3^  inches  in  breadth,  according  to 
the  thickness  of  the  limb  to  which  they  are  to 
be  applied.  They  should  be  of  equal  breadth, 
as  otherwise  the  limb  will  turn  to  the  side  of 
the  narrow  one.  In  case  of  necessity  for  per- 
manent extension,  the  external  splint  should  be 
made,  as  directed  by  Desault,  with  a hole  and 
notch  at  either  end,  by  which  to  fasten  the  lac  ; 
and  it  will  be  advantageous  here  to  have  this  splint 
of  sufficient  length  to  mount  well  up  along  the  side 
of  the  abdomen,  as  the  higher  the  point,  to  which 
the  lac  is  fastened,  the  more  effectually  will  the 
extension  be  exerted  in  the  axis  of  the  limb.”  Dr. 
Houston  prefers  pads  of  linen,  or  calico,  filled  with 
bran,  and  about  one  third  broader  than  the  splints. 
If  permanent  extension  be  necessary,  the  upper  lac, 
or  band  for  counter-extension,  he  recommends  to 
be  filled  in  a baglike  form  with  bran,  in  order  to 
prevent  excoriation  of  the  groin.  The  ends  of  this 
lac  should  be  long  enough  to  be  carried  round  the 
abdomen,  after  being  fastened  to  the  top  of  the 
splint,  by  which  means  the  splint  will  be  effectually 
secured  to  the  side.  In  order  that  the  extension 
of  the  lower  end  may  be  made  as  much  as  possible 
in  the  line  of  the  axis  of  the  limb,  Dr.  Houston 
deems  it  advantageous  to  draw  the  lac  through  a 
hole  or  slit  in  the  centre  of  the  footboard,  which 
will  thereby  serve  as  a pulley  to  give  the  lac  a per- 
pendicular direction,  before  it  is  turned  towards  the 
extremity  of  the  outer  splint,  to  which  it  is  to  be 
fastened.  A piece  of  leather,  introduced  between 
the  ankle  and  the  lac,  will  save  the  skin  from  the 
injurious  effects  of  pressure.  The  lac  may  consist 
of  a long  strip  of  calico,  doubled  up  several  times 
into  a breadth  of  about  an  inch  and  a half,  and 
smoothed  so  as  to  make  it  lie  flatly.  The  mode  of 
its  application  may  be  that  usually  practised  for 
the  reduction  of  dislocations,  by  which  extension  is 
made  equally  from  both  sides  of  the  limb.  For 
other  particulars,  the  reader  is  referred  to  Dr. 
Houston’s  paper.  (See  Dublin  Journ.  of  Med . 
Science,  vol.  viii.  art.  19.) 

Thus,  we  find,  that  Dr.  Houston’s  principles  and 
practice,  in  relation  to  fractures  of  the  thigh,  are 
as  opposite  as  possible  to  those  of  Pott,  and  coin- 
cide very  closely  with  those  of  Desault.  As  no 
posture  will  hinder  the  muscles  from  displacing  the 
ends  of  the  fracture,  I have  always  recommended 
that  to  be  generally  preferred,  in  which  the  most 
efficient  mechanical  aid  can  be  employed.  The 
position  chosen  by  Pott,  I have  therefore  long 
abandoned,  and  tried  sometimes  a slightly  flexed 
position,  on  a well  made  double-inclined  plane, 
with  footboard,  and  pelvis  and  thigh  straps  ; but, 
of  late,  still  more  frequently,  the  straight  position. 
During  the  first  year  after  the  opening  of  University 
College  Hospital,  I tried  both  plans  promiscuously, 
and  nearly  every  case  terminated  without  deform- 
ity ; but,  as  the  patients  in  the  straight  position 
appeared  to  suffer  least  inconvenience,  I have 
since  commonly  preferred  it.  With  regard  to  Dr. 
Houston’s  observation,  that  the  double-inclined 
plane  cannot  be  made  to  “ bind  the  pelvis  and 
broken  fragments  together  as  one  piece,  only  move- 
able  together,”  it  cannot  apply  to  one  of  proper  con- 
struction, like  that  of  Amesbury,  with  a pelvis  and 
thigh  strap.  I have  now  a woman  under  my  care 
in  University  College  Hospital,  whose  thigh-bone 
is  broken  close  below  the  trochanter  minor.  The 
extended  position  was  tried  for  the  first  few  days  ; 
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but,  as  the  upper  fragment  continued  to  project 
considerably  forwards,  the  slightly  flexed  posture, 
on  a double-inclined  plane,  with  a pelvis  strap, 
was  adopted  5 and  the  ends  of  the  fracture  were 
then  kept  together  without  difficulty  ; and  the 
union  of  them  lias  taken  place  very  favourably. 
As  for  fractures  of  the  leg,  the  relaxation  of  the 
powerful  muscles  of  the  calf,  seems  to  me  so 
advantageous  in  the  reduction  and  subsequent 
management  of  these  accidents,  that  I apprehend 
it  will  never  be  renounced,  whatever  may  become 
tire  general  practice  with  regard  to  fractures  of  the 
thigh. 

Fractures  of  the  femur,  near  the  knee,  are  re- 
commended by  Sir  Astley  Cooper  to  be  treated  in 
the  extended  position,  with  lateral  splints. 

Instead  of  the  position  advised  by  Pott,  or  that 
recommended  by  Desault  and  Boyer,  some  surgeons 
prefer  the  posture,  in  which  the  patient  lies  upon 
his  back,  with  the  limb  supported  in  the  bent  atti- 
tude by  means  of  a wooden  frame.  This  machine, 
in  its  most  simple  form,  consists  merely  of  boards, 
ten  or  eleven  inches  in  breadth,  one  reaching  from 
the  heel  to  the  ham,  the  other  from  the  ham  to  the 
tuberosity  of  the  ischium.  Under  the  knee-joint, 
they  are  united  at  an  angle,  while  a horizontal 
board  connects  their  lower  ends  together.  Thus 
they  form  two  sloping  surfaces,  to  which  cushions 
are  adapted,  and  over  which  the  limb  can  be  placed 
in  an  easy  bent  position.  Near  the  edge  of  the  in- 
clined boards,  holes  are  made,  furnished  with  pegs. 
After  the  bone  has  been  set,  a long  splint  is  applied 
from  the  hip  to  the  side  of  the  knee,  and  another 
along  the  inside  of  the  thigh.  (See  Sir  Charles 
Bell's  Operative  Surgery,  vol.  ii.  p.  189.)  The 
foregoing  apparatus  does  not  sufficiently  secure  the 
leg  and  foot  from  motion,  though,  with  the  aid  of 
a roller  and  a footboard,  this  advantage  might  easily 
be  obtained.  At  present,  therefore,  the  oblique 
planes  of  Amesbury  and  M‘ Intyre  are  generally 
preferred,  which  are  more  complete,  admit  of  being 
placed  at  any  angle,  and  fulfil  their  purpose  with 
greater  efficiency,  particularly  when  the  pelvis  and 
thigh  straps  are  employed.  Indeed,  whatever  ap- 
paratus be  applied,  or  whatever  posture  be  chosen, 
the  pelvis  strap  is  a most  important  thing,  if  the 
fracture  be  high  up  ; and  without  its  assistance,  as 
Dupuytren  justly  remarks,  the  patient  cannot  be 
cured  without  deformity.  ( Clin.  Chir.  t.  i.  p.  333.) 
The  fracture  bed,  devised  by  my  friend  Mr.  Earle, 
is  excellently  calculated  for  this  mode  of  treat- 
ment, and  has  a contrivance,  by  which  the  patient 
is  enabled  to  have  stools,  without  moving  himself 
or  changing  his  posture  in  the  slightest  degree. 
(See  Earle's  Practical  Obs.  in  Surgery,  p.  125, 
&c.  8vo.  Lond.  1823.) 

Fractures  of  the  Neck  of  the  Thigh-Bone. 

As  this  is  a subject  which  has  of  late  years  ex- 
cited considerable  discussion,  the  reader  cannot  be 
too  particular  in  noticing,  that  three  distinct  kinds 
of  fracture,  very  different  in  their  nature,  treat- 
ment, and  result,  have  been  generally  confounded 
together  under  the  name  of  “ fractures  of  the  neck 
of  the  thigh-bone  for,  much  of  the  dispute,  that 
has  prevailed,  whether  these  fractures  will  unite 
like  those  of  other  bones,  seems  to  have  proceeded 
from  the  three  species  of  fracture  not  having  been 
properly  discriminated.  Two  of  the  cases  unite 
lay  means  of  callus,  like  other  fractures  ; but,  the 
©ther,  as  it  usually  occurs,  is  conceived  by  some 
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surgeons  not  to  admit  of  a similar  mode  of  union  5 
or,  at  all  events,  they  declare  that  such  a termina- 
tion is  very  difficult  to  procure.  Sir  A.  Cooper 
has,  therefore,  divided  these  cases,  first,  into  frac- 
tures, which  happen  through  the  neck  of  the  bone , 
entirely  within  the  capsular  ligament  ; being  the 
examples,  in  which  a union  by  bone  had  not,  some 
years  ago,  presented  itself  to  his  notice  : secondly, 
into  fractures  through  the  neck  of  the  bone  at  its 
junction  with  the  trochanter  major,  which  fractures 
are  of  course  external  to  the  capsular  ligament : 
thirdly,  into  fractures  through  the  trochanter  major, 
beyond  its  junction  with  the  neck  of  the  bone. 
(On  Dislocations,  fyc.-p.  114  — 116.) 

Fractures  of  the  neck  of  the  thigh-bone  are  in- 
finitely more  frequent  than  dislocations  at  the  hip, 
and  may  arise  from  a fall,  either  upon  the  great 
trochanter,  the  sole  of  the  foot,  or  the  knee. 
According  to  Desault  and  Dupuytren,  the  first 
accident  produces  the  injury  much  more  frequently 
than  the  two  latter.  (Clin.  Chir.  t.  ii.  p.  90.  93.) 
The  causes  are  arranged  by  Dupuytren,  according 
to  their  greater  frequency,  as  follows  : 1.  Falls  on 
the  great  trochanter.  2.  Direct  violence,  as  that 
.from  gunshot.  3.  Falls  on  the  foot  or  knee.  4. 
Muscular  action,  as  reported  of  a negro  afflicted 
with  tetanus.  Of  thirty  cases,  which  were  seen  by 
Desault,  four  and  twenty  arose  from  falls  on  the 
side  of  the  pelvis.  All  those,  inserted  by  Sabatier 
in  his  interesting  Memoir,  were  the  result  of  a simi- 
lar accident.  In  three  or  four  examples,  Dupuy- 
tren found  the  acetabulum  fractured  and  forced 
inwards  by  the  head  of  the  femur,  by  a fall  on  the 
feet  or  knees.  In  the  most  remarkable  of  these 
cases,  the  uninjured  head  of  the  thigh-bone  had 
passed  entirely  into  the  pelvis ; and  the  neck, 
which  was  free  from  fracture,  was  so  firmly  wedged 
in  the  opening,  that  the  reduction  of  this  new  spe- 
cies of  dislocation  was  exceedingly  difficult,  even 
in  the  dead  subject.  In  children,  force,  directed 
against  the  bottom  of  the  acetabulum,  may  disjoin 
the  pieces  of  the  os  innominatum  combining  to  form 
it.  (See  Dupuytren,  Clin.  Chir.  t.  ii.  p.  110.) 
Sir  Astley  Cooper  observes,  that,  in  London,  the 
fracture  within  the  capsule  is  most  commonly  pro- 
duced by  a person  slipping  off  the  edge  of  the  foot- 
pavement.  He  admits,  however,  that  the  accident 
is  frequently  caused  by  a fall  upon  the  trochanter 
major.  (Surgical  Essays,  part  ii.  p.  35,  36.  Also 
Larrey,  Journ.  Complem.  t.  viii.  p.  98.  8vo.  Paris, 
1820.)  Dupuytren,  and  all  surgeons  of  experience, 
recognise  the  truth  of  the  remark  made  by  Sir  Ast- 
ley Cooper,  namely,  that  a fracture  of  the  neck  of 
the  thigh-bone,  within  the  capsular  ligament,  seldom 
happens  but  at  an  advanced  period  of  life  ; and  the 
reason  of  the  facility,  with  which  the  injury  takes 
place  in  old  persons,  he  ascribes  to  the  interstitial 
absorption,  which  that  part  of  the  femur  undergoes 
in  individuals  past  a certain  age,  whereby  it  be- 
comes shortened,  and  altered  in  its  angle  with  the 
shaft  of  the  bone.  Dupuytren  never  had  a case  of 
fracture  of  the  neck  of  the  femur  in  a child,  and  he 
notices  the  great  rarity  of  such  an  accident  in  young 
persons.  (See  Clin.  Chir.  t.  ii.  p.  82.)  He  refers, 
however,  to  one  example  in  a boy,  aged  15,  as  re- 
corded by  Sabatier.  (Mem.  cle  l' Acad.  Royale  de 
Med.)  Another,  I think,  has  been  published  by 
Mr.  Stanley.  (See  Med.  Chir.  Trans.)  Possibly 
some  cases,  supposed  to  have  been  fractures,  might 
have  been  separations  of  the  epiphyses.  (See  Du~ 
puytreu,  Clin.  Chir.  t,  ii,  p.  90.)  Fractures  of  the 
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neck  of  the  thigh-bone,  within  the  capsule,  are 
more  common  in  women,  than  men.  (J.  Wilson 
on  the  Skeleton,  &;c.  p.  245.  A.  Cooper  on  Dislo- 
cations, fyc.  p.  122.) 

Almost  all  the  patients  under  Dupuytren,  in 
the  H6tel  Dieu,  with  fractures  of  the  neck  of  the 
femur,  were  more  than  fifty  years  of  age  ; and,  he 
found  the  frequency  of  the  accident  increase  with 
old  age.  The  reason  of  the  rarity  and  frequency 
of  the  accident  at  different  periods  of  life,  is  cpr- 
rectly  ascribed  by  him  to  the  anatomical  disposition 
of  the  parts,  which  is  not  the  same  in  different  ages 
and  in  both  sexes.  In  childhood,  the  axis  of  the 
neck  of  the  thigh-bone  approaches  that  cf  the  shaft; 
and  the  great  trochanter  forms  but  a slight  promi- 
nence. Falls  on  this  process  were  observed  by 
Dupuytren  to  be  the  most  common  cause  of  the 
accident ; and  the  frequency  of  the  injury  he  found 
to  be  in  a direct  ratio  to  the  degree  of  prominence 
of  the  great  trochanter,  or  dependent  upon  the 
length  of  the  neck  of  the  bone,  and  the  angle  formed 
by  it  with  the  shaft.  In  children,  the  trochanter 
projects  but  little,  being  concealed  under  the  pro- 
minence of  the  os  innominatum.  Hence,  in  falls 
upon  the  side  of  the  pelvis,  the  violence  does 
not  operate  upon  it.  Dupuytren  notices,  in 
addition  to  the  above  facts,  the  greater  flexibility 
of  the  neck  of  the  femur  in  a child  ; the  dimi- 
nutive breadth  of  the  pelvis  ; and  the  abundance 
of  adipous  cellular  tissue  protecting  the  great  tro- 
chanter. 

In  adults,  under  a certain  age,  fracture  of  the 
neck  of  the  thigh-bone  is  rare,  yet  less  so  than  in 
children.  The  phosphate  of  lime,  as  Dupuytren 
observes,  has  accumulated  in  the  skeleton,  though 
not  so  copiously  as  in  old  subjects  ; the  neck  of  the 
femur  is  much  longer ; the  angle  formed  with  the 
body  considerably  more  marked  ; consequently  a 
greater  projection  of  the  trochanter,  and  an  in- 
creased facility  for  the  operation  of  the  causes  pro- 
ductive of  fracture  of  the  neck,  whether  they  act 
from  below  upwards,  or  from  above  downwards. 
But,  as  Dupuytren  further  explains,  this  length  of 
the  neck  of  the  bone,  and  projection  of  the  great 
trochanter,  differ  according  to  the  period  of  life,  the 
sex,  and  the  individual.  In  women,  the  neck  of 
the  femur  is  longer,  the  great  trochanter  more 
prominent,  and  consequently  the  frequency  of 
fractures  of  the  former  parts  greater,  than  in  men. 
The  bulk  and  fulness  of  the  muscles,  which  deaden 
the  effect  of  falls  in  male  adults,  of  course  lessen 
the  frequency  of  these  fractures  in  him  ; while,  on 
the  other  hand,  the  accident  is  common  in  those 
male  adults,  whose  conformation  approximates  to 
that  of  women  in  the  breadth  of  the  pelvis,  the 
length  of  the  neck  of  the  femur,  and  the  projection 
of  the  great  trochanter.  (See  Dupuytren,  Clin. 
Chir.  t.  ii.  p.  83  — 86.) 

Dupuyti-en  adverts  also  to  the  generally  greater 
quantity  of  subcutaneous  fat  in  women,  than  in 
men,  as  diminishing  the  effect  of  falls  on  the  great 
trochanter  ; but,  when  the  emaciation  is  equal  in 
both  sexes,  the  anatomical  circumstances  above 
mentioned,  he  says,  must  render  women  more  liable 
than  men  to  fracture  of  the  neck  of  the  femur. 

In  advanced  life,  the  pelvis  retains  its  extreme 
width,  the  great  trochanter  is  prominent,  the  neck 
of  the  femur  inclined  to  a right  angle,  the  organised 
substance  of  the  bones  lessened,  and  the  phosphate 
of  lime  so  redundant  as  to  render  the  bones  very 
brittle.  These  circumstances,  together  with  the  di- 


minished quantity  of  adipous  cellular  tissue,  and 
the  flaccidity  and  atrophy  of  the  muscles,  account 
for  the  frequency  of  the  accident  in  old  men. 

The  circumstances  enumerated  by  Dupuytren, 
as  making  women  of  advanced  age  more  liable  to 
this  fracture,  than  men,  are  the  following : the 
greater  length  of  the  neck  of  the  thigh-bone ; its 
lesser  obliquity  in  relation  to  the  shaft ; the  greater 
projection  of  the  trochanter  major,  and  the  greater 
brittleness  of  the  osseous  texture,  in  the  former, 
than  the  latter.  In  aged  women,  also,  there  is  fre- 
quently considerable  emaciation.  (See  Clin.  Chir . 
t.  ii.  p.  87.) 

The  division  is  more  frequently  transverse  than 
oblique  ; the  neck  being  sometimes,  in  the  former 
case,  wedged  in  the  body  of  the  bone,  as  Desault 
found  in  several  instances ; a model  of  one  of  which, 
in  wax,  is  preserved  at  Paris,  and  the  natural  speci- 
men of  which  was  in  the  possession  of  Bichat.  A 
fracture  of  the  neck  of  the  thigh-bone  is  sometimes 
complicated  with  one  of  the  trochanter  major. 

With  respect  to  the  diagnosis  of  a fracture  within 
the  capsular  ligament,  an  acute  pain  is  felt,  a 
sudden  inability  to  walk  occurs,  and  the  patient 
cannot  raise  himself  from  the  ground.  The  latter 
circumstance,  however,  is  not  invariable.  In  the 
fourth  vol.  of  the  Mdm.  de  l’ Acad,  de  Chirurgie, 
a case  is  related,  in  which  the  patient  walked  home 
after  the  accident,  and  even  got  up  the  next  day. 
Desault  published  a similar  example  ; and  several 
others  fell  under  the  observation  of  Dupuytren. 
(See  Clin.  Chir.  t.  ii.  p.  96.)  The  locking  of  one 
end  of  the  fracture  in  the  other,  affords  an  explan- 
ation of  this  circumstance. 

The  diagnosis  is  not  always  free  from  consider- 
able difficulty : some  individuals  have  the  rational 
signs  of  the  accident,  and  yet  are  not  the  subjects 
of  it ; while  others,  who  have  really  encountered  it, 
may  not  exhibit  the  symptoms  of  it.  Sometimes  a 
fall  producing  a contusion  of  the  hip  will  bear  some 
resemblance  to  a fracture  of  the  neck  of  the  femur, 
while  the  same  cause  occasioning  the  latter  injury, 
may  not  hinder  the  patient  from  getting  up  and 
walking.  Dupuytren  concurs  with  other  surgeons 
in  ascribing  this  fact  to  the  fracture  being  situated 
within  the  capsular  ligament,  and  the  fragments 
not  being  displaced,  but  the  lower  wedged  in  the 
upper.  Then  the  circumstances  of  their  becoming 
separated  after  a longer  or  shorter  time,  and  of  the 
fracture  then  being  rendered  manifest,  he  imputes 
to  the  fragments  changing  their  situation  with 
respect  to  one  another,  either  in  consequence  of 
the  weight  of  the  body,  the  action  of  the  muscles, 
or  the  removal  of  some  portion  of  the  fragments 
themselves.  I think,  however,  with  Mr.  R.  W. 
Smith,  that  it  is  more  frequently  owing  to  the 
fibrous  covering  of  the  neck  giving  way  after  a 
certain  time  (see  Dubl.  Journ.  of  Med.  Science, 
vol.  vi.  p.  213.);  and  his  observation  seems  well 
founded,  that  a sudden  retraction,  at  a period  more 
or  less  remote  from  the  receipt  of  the  injury,  denotes 
a fracture  within  the  capsule.  The  shortening 
and  rotatory  displacement  of  the  limb,  arising  from 
the  displacement  of  the  fragments,  then  leave  no 
doubt  of  the  fracture,  provided  they  are  connected 
with  no  other  cause  than  a fall  a few  days  pre- 
viously. Sometimes,  as  Dupuytren  adds,  the  two 
foregoing  signs  do  not  occur,  till  fifty,  sixty,  or 
eighty  days  after  the  commencement  of  the  treat- 
ment by  rest  and  extension,  owing  to  the  callus 
having  yielded  to  the  contraction  of  the  muscles,  or 
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the  weight  of  the  trunk.  Dupuytren  further  ex- 
plains, that  the  internal  fragment  may  be  wedged 
in  the  external  one,  directed  either  forwards,  or 
backwards;  that,  when  it  happens,  the  shortening  of 
the  limb  is  only  to  the  extent  that  one  fragment  is 
impelled  into  the  other;  and  that  this  may  account, 
in  some  cases,  for  the  occasional  inversion  ot  the 
foot,  which  is  an  exception  to  what  is  usually 
noticed.  (S eeClin.  Chir.  t.  ii.  p.97 — 100.) 

Another  remark  made  by  Dupuytren  is  perfectly 
correct,  namely,  that,  when  there  is  displacement, 
the  nature  of  the  accident  is  easily  made  out ; but, 
that,  when  no  displacement  exists,  a suspicion  may 
be  entertained  of  the  fracture  ; yet  there  can  be  no 
certainty  about  it.  When  the  shortening  of  the 
limb  is  only  to  the  extent  of  a few  lines,  the  dis- 
crimination of  it  from  what  is  produeed  by  the 
ascent  of  the  pelvis  from  a contusion,  is  attended 
with  difficulty  ; but  the  diagnosis  is  plainer,  if  the 
retraction  amounts  to  half  an  inch,  an  inch,  or  an 
inch  and  half,  or  two,  or  three  inches.  The  latter 
degrees  of  shortening  rarely  occur,  but  consecu- 
tively, and  when  the  patient  has  attempted  to 
walk.  (Dupuytren,  Clin.  Chir.  t.  ii.  p.  103.) 

The  dissections  made  by  Dr.  Colles,  led  to  the 
discovery,  that  sometimes  the  solution  ot  continuity 
does  not  extend  completely  through  the  neck  of  the 
femur.  (See  Dublin  Hospital  Reports,  vol.  ii.) 
Three  cases  proving  this  fact  are  adduced  ; a fact, 
which  at  once  explains  the  ability  of  some  patients 
to  walk  directly  after  the  injury,  and  the  absence 
of  all  retraction  of  the  limb.  According  to  Mr. 
Amesbury,  incomplete  oblique  fractures  of  the  neck 
of  the  femur  are  easily  produced  in  the  recently 
dead  subject.  (On  Fractures  oj  the  Upper  Third 
of  the  Thigh-bone,  p.  3.) 

A shortening  of  the  limb  almost  always  takes 
place;  the  “ leg  becomes,”  according  to  Sir  Astley 
Cooper,  “in  a case  of  fracture  within  the  capsule, 
from  one  to  two  inches  and  a half  shorter  than  the 
other  ; for  the  connexion  of  the  trochanter  major 
with  the  head  of  the  bone,  by  means  of  the  cervix, 
being  destroyed  by  the  fracture,  the  trochanter  is 
drawn  up  by  the  muscles,  as 'high  as  the  ligament 
will  permit,  and  consequently  rests  upon  the  edge 
of  the  acetabulum,  and  upon  the  ilium  above  it/ 
(On  Dislocations,  fy c.  p.  117.) 

With  respect  to  the  degree  of  retraction  specified 
by  Sir  Astley  Cooper,  as  attendant  on  fracture  of 
the  neck  of  the  femur,  within  the  capsular  ligament, 
its  correctness  is  not  admitted  by  some  surgeons  ; 
Mr.  R.  W.  Smith,  of  Dublin,  declares  that  it  is 
completely  opposed  to  the  result  of  his  experience  ; 
nor  does  he  conceive  it  possible,  that  the  capsule 
of  the  hip-joint  could  admit  of  displacement  to  the 
extent  of  two  inches  and  a half,  without  being  ex- 
tensively torn  ;]an  occurrence  very  rare  indeed : and, 
if,  as  is  frequently  the  case,  the  fibrous  reduplica- 
tions, which  constitute  the  periosteum  of  the  neck  of 
the  bone,  remain  entire,  or  nearly  so,  retraction  may 
be  almost  completely  prevented.  In  several  instances 
of  recent  fracture  of  the  neck  of  the  femur,  within 
the  capsule,  Mr.  Stanley  found  this  to  be  the  case. 
(See  Med.  Chir.  Trans,  vol.  xiii.)  Mr.  R.  W.  Smith 
refers  also  to  the  statements  of  Boyer  and  Earle, 
in  support  of  the  same  view  ; and  he  adds,  ‘ But 
when  the  fracture  is  external  to  the  capsule,  there 
is  an  opportunity  for  retraction  occurring  to  its 
greatest  degree  : there  is,  in  fact,  nothing  to  prevent 
the  full  force  of  muscular  action  upon  the  lower 
fragment  of  the  bone,  while,  at  the  same  time, 


573 

the  upper  is  forced  downwards  by  the  weight  of 
the  body.”  (See  Dublin  Journ.  of  Med.  Science, 
vol.  vi.  p.  207.) 

Mr.  Smith  excepts  from  this  observation,  the  case 
in  which  the  upper  fragment  is  driven  into  the  can- 
cellated texture  of  the  lower,  the  ascent  of  which  is 
not  only  prevented,  but  sometimes  the  restoration 
of  the  limb  to  its  original  length.  Here  the  degree 
of  shortening  will  be  much  less  than  what  is  usually 
the  result  of  a fracture  external  to  the  capsule ; and 
this  relative  position  of  the  fragments,  Mr.  Smith 
conceives,  ought  to  be  suspected,  whenever  unusual 
difficulty  is  experienced  in  detecting  crepitus,  and 
extending  the  limb  to  its  original  length. 

Mr.  Smith  corroborates  his  remarks  by  a re- 
ference to  fifteen  examples  of  fracture  of  the  cervix 
femoris,  in  the  museum  of  Richmond  Hospital. 
Thirteen  of  these  are  taken  from  patients  who  died 
in  the  hospital ; and  the  degree  of  shortening  in 
each  case  was  carefully  noted.  With  the  exception 
of  No.  9.,  the  shortening  did  not  exceed  one  inch 
in  any  case  of  intra-capsular  fracture  ; and  reached 
that  extent  in  only  one  instance ; nor,  with  the  ex- 
ception of  No.  10.,  was  it  ever  less  than  one  inch 
and  a half  in  the  extra-capsular  fracture.  (See  Dub. 
Journ.  of  Med.  Science,  vol.  vi.  p.  209.)  With  re- 
spect to  No.  9.,  an  intra-capsular  fracture,  in  which 
the  shortening  equalled  one  inch  and  a half,  the 
accident  had  occurred  some  years  before  the  mea- 
surement was  made,  and  the  neck  of  the  bone  had 
been  absorbed.  In  general,  the  degree  of  shortening, 
when  the  fracture  is  within  the  capsule,  I believe, 
with  Mr.  Smith  and  others,  often  depends  upon 
the  extent  to  which  the  fibrous  reduplications  have 
been  torn.  According  to  this  gentleman’s  in- 
vestigations, the  degree  of  shortening,  when  the 
fracture  is  within  the  capsular  ligament,  varies  from 
a quarter  of  an  inch  to  one  inch  ; when  external  to 
the  capsule,  from  one  inch  and  a half  to  two  inches 
and  a half.  At  the  same  time,  the  great  differences 
in  the  direction  of  the  solution  of  continuity,  must 
have,  as  Dupuytren  has  admirably  explained, 
vast  influence  upon  the  degree  of  retraction,  as 
well  as  upon  the  rotatory  displacement  of  the  limb. 
(See  Clin.  Chir.  t.  ii.  p.  113.)  The  action  of  the 
muscles  drawing  upward  the  lower  end  of  the 
fracture,  the  weight  of  the  trunk  in  propelling 
downward  the  pelvis  and  upper  end  of  the  fracture, 
are  the  two  causes  of  the  shortening  of  the  limb. 
In  general,  a slight  effort  suffices  for  the  restor- 
ation of  the  natural  length  of  the  limb  ; but,  the 
shortness  recurs  almost  as  soon  as  the  extension 
ceases.  “ This  evidence  of  the  nature  of  the 
accident  continues,”  as  Sir  A.  Cooper  correctly 
remarks,  “ until  the  muscles  acquire  a fixed  con- 
traction, which  enables  them  to  resist  any  extension, 
which  is  not  of  the  most  powerful  kind.”  (Surgical 
Essays,  part  ii.  p.  31.)  Goursault,  Sabatier,  and 
Dupuytren  found,  that  sometimes  the  shortening  of 
the  member  did  not  take  place  till  a long  while 
after  the  accident.  Dupuytren  refers  to  examples 
in  which  several  hours,  and  even  from  two  to 
thirty  days,  elapsed,  before  any  displacement  of  the 
fragments  took  place,  and  which  was  then  produced 
either  by  the  patient’s  own  movements,  or  by  the 
surgeon’s  examination  of  the  part.  (Clin.  Chir.  t.  ii. 
p.  96.)  In  opposition  to  the  common  belief,  that 
the  limb  is  shortened,  Baron  Larrey  asserts,  that  the 
member  is  at  first  actually  lengthened.  (Journ. 
Complcm.  t.  viii.  p.  99.)  This  statement  I have 
never  seen  confirmed,  and  it  is  contradicted  by 
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daily  experience.  And,  to  prove  how  widely  Larrey 
differs  from  Sir  A.  Cooper,  the  following  passage 
will  suffice.  “ In  order  to  form  a still  more  decided 
judgment  of  this  accident  (says  the  latter  writer) 
after  the  patient  has  been  examined  in  a recumbent 
posture,  let  him  be  directed  to  stand  by  his  bed- 
side, supported  by  an  assistant,  so  as  to  bear  his 
weight  upon  the  sound  limb.  Immediately  he 
does  this,  the  surgeon  observes  most  distinctly  the 
shortened  state  of  the  injured  leg,  the  toes  resting 
on  the  ground,  but  the  heel  not  reaching  it,  the 
everted  foot  and  knee,  and  the  diminished  pro- 
minence of  the  hip.  (Surgical  Essays,  part  ii. 
p.  34.)  The  lessened  projection  of  the  trochanter 
major  arises  irom  its  not  being  supported  by  the 
neck  of  the  bone,  as  it  always  is  in  the  natural 
state  of  the  parts.  A swelling  is  observable  at  the 
upper  and  front  part  of  the  thigh,  always  propor- 
tioned to  the  retraction,  of  which  it  appears  to  be 
an  effect. 

The  projection  of  the  great  trochanter  is  almost 
effaced.  Directed  upwards  and  backwards,  this 
eminence  becomes  approximated  to  the  crista  of 
the  os  ilium  ; but,  if  pushed  in  the  opposite  direction, 
it  readily  yields;  and,  when  it  has  arrived  at  its 
natural  level,  the  patient  becomes  capable  of 
moving  his  thigh. 

The  knee  is  a little  bent.  Abduction  of  the 
limb  always  occasions  acute  pain,  and  it  is  noticed 
by  Sir  A.  Cooper,  that  the  rotation  inwards  is  par- 
ticularly painful,  because  the  broken  extremity  of 
the  bone  then  rubs  against  the  capsular  ligament. 

( Yoh  cit.  p.  33.)  If,  while  the  hand  is  placed  on 
the  great  trochanter,  the  limb  is  rotated  on  its  axis, 
this  bony  projection  may  be  felt  revolving  on  itself, 
as  on  a pivot,  instead  of  describing,  as  in  the  na- 
tural state,  the  segment  of  a circle,  of  which  the 
neck  of  the  femur  is  the  radius.  This  symptom, 
which  was  first  particularly  noticed  by  Desault,  is 
very  manifest  when  the  fracture  is  situated  at  the 
base  of  the  neck  ; less  so  when  at  its  middle  ; and  it 
is  not  very  perceptible  when  the  breach  is  near  the 
head  of  the  bone.  In  the  rotatory  motions,  the 
lower  fragment  rubbing  against  the  upper  one, 
produces  a distinct  crepitus,  which,  however,  is  not 
an  invariable  symptom.  In  tact,  as  Sir  A.  Cooper 
has  explained,  it  is  not  discoverable  while  the 
patient  is  lying  upon  his  back  with  the  limb  short- 
ened ; but,  if  the  leg  be  drawn  down,  so  as  to  bring 
the  limbs  to  the  same  length,  and  rotation  be  then 
performed,  especially  inwards,  the  crepitus  is  some- 
times observed,  in  consequence  of  the  broken  ends 
of  the  bone  being  thus  brought  into  contact.  (On 
Dislocations,  fyc.  p.  121.) 

It  appears  to  Mr.  Amesbury,  that  the  head  of 
the  bone  moves  so  readily  in  the  acetabulum,  “ that 
the  least  impetus,  even  through  the  periosteum  and 
reflected  membrane  (supposing  them  to  be  entire), 
will  cause  it  to  move  simultaneously,  with  the 
shaft and,  if  it  should  do  so  in  the  same  relative 
proportion,  crepitus  cannot  be  felt.  If  crepitus  be 
not  elicited  by  bending  the  limb  upon  the  pelvis, 
the  surgeon  may  try  to  produce  it  by  causing  the 
limb  to  be  gently  rotated,  while  he  endeavours  to 
fix  the  head  of  the  bone  by  pressing  it,  with  his 
fingers,  back  against  the  acetabulum.”  (On  Frac- 
tures of  the  upper  Third  of  the  Thigh-bone,  p.  15.) 

The  toes  are  usually  turned  outward;  a posi- 
tion which  Sabatier  considers  as  the  inevitable 
effect  of  the  fracture,  though  Par6  and  Petit  no- 
ticed that  it  did  not  constantly  occur.  Two  cases, 


adduced  by  these  illustrious  surgeons,  were  not 
credited  by  M.  Louis  ; but  the  experience  of  De- 
sault fully  confirmed  the  possibility  of  inversion  of 
the  limb.  As  Sir  A.  Cooper  has  remarked,  three 
or  four  hours  generally  elapse  before  the  turning  of 
the  limb  outward  is  rendered  most  obvious  by  the 
fixed  contraction  of  the  muscles.  (Surgical  Essays, 
part  ii.  p.  32.)  The  inversion  of  the  limb,  however, 
in  fractures  of  the  neck  of  the  femur,  is  rare  ; Du- 
puytren,  in  his  immense  practice,  never  having  seen 
it  but  once  or  twice.  (Clin.  Chir.  t.  ii.  p.  105.) 
Air.  R.  W.  Smith  has  met  with  three  cases,  in  one 
of  which  the  injury  was  within  the  capsule.  (Dub. 
Journ.  of  Med.  Science,  vol.  vi.  p.  215.) 

Air.  Langstaff  dissected  a case,  in  which  the 
great  toe  was  in  the  first  instance  everted,  but  sub- 
sequently turned  inwards  when  the  patient  began 
to  use  the  limb.  “ The  preparation  shows  the 
fracture  to  have  been  within  the  capsular  ligament, 
close  to  the  head  of  the  bone,  and  gives  a decided 
refutation  to  the  opinion  of  the  length  of  the  broken 
portion  attached  to  the  trochanter  being  the  cause 
of  the  inversion,  inasmuch  as  this  part  has  been  re- 
moved by  absorption.  The  point  of  the  foot  was 
everted,  whilst  it  retained  its  proper  length,  and 
only  became  inverted  by  a wise  provision  of  nature 
to  assist  progression  after  it  had  begun  to  be  short- 
ened. This  circumstance  received  great  illustration 
in  the  person  of  Henry  West,  a boy  from  whom 
Mr.  White,  of  the  Westminster  Hospital,  removed 
the  head,  neck,  and  part  of  the  trochanter  of  the 
left  thigh-bone,  m consequence  of  scrofulous  dis- 
ease of  the  hip-joint,  attended  by  abscess.  He 
recovered  after  the  removal  of  the  bone.  The 
thigh  is  three  inches  and  a half  shorter  than  the 
other,  and  the  toes  turned  inwards,  not  only  in 
walking,  but  w'hen  he  lies  on  his  back  in  a qui- 
escent posture,  or  prepared  for  sleep.”  (Guthrie, 
Med.  Chir.  Trans,  vol.  xiii.  p.  109.)  The  possi- 
bility of  the  foot  being  turned  inwards  directly  after 
the  accident,  is  the  subject  that  now  more  imme- 
diately interests  us.  Of  this  occurrence  an  example 
is  reported  by  Air.  Stanley.  “ A middle-aged  man 
fell  in  the  street,  and  his  hip  struck  the  curb- 
stone. The  immediate  consequences  were,  that  the 
limb  was  inverted  and  shortened  to  the  extent  of 
an  inch,  and  no  crepitus  could  be  discovered.  It 
was  presumed  that  a dislocation  had  occurred,  and 
accordingly  an  extension  of  the  limb  was  made ; 
and  so  great  was  the  constitutional  irritation  occa- 
sioned by  the  repeated  trials  to  reduce  the  supposed 
dislocation,  that  the  man  died  about  five  months 
from  the  time  of  the  accident.  In  the  dissection  of 
the  hip,  a fracture  was  found,  extending  obliquely 
through  the  middle  of  the  neck  of  the  femur,  but 
entirely  within  the  capsule.  A portion  of  fibrous 
and  synovial  membrane  on  the  anterior  side  of  the 
neck  of  tiie  bone  had  escaped  laceration.” — “ In  a 
male  subject,  that  had  been  brought  for  dissection, 
it  was  observed,  that  the  left  lower  extremity  was 
turned  inwards  and  considerably  shortened.  On 
examining  the  hip,  a fracture  was  found,  extending 
through  the  neck  and  shaft  of  the  femur.  The 
neck  had  been  broken  at  its  junction  with  the  shaft, 
and  a fracture  had  extended  from  the  upper  part  of 
the  trochanter  major  downwards  at  the  posterior  side 
of  the  femur,  a little  below  the  trochanter  minor. 
The  upper  part  of  the  shaft  was  thus  split  into  two 
portions,  one  of  which  was  of  sufficient  magnitude 
to  include  the  trochanter  minor,  and  nearly  the 
whole  of  the  trochanter  major. 
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41  In  the  two  last  cases,  it  may  be  asked,  to  what 
cause  the  in  version  of  the  limb  should  be  attributed! 
Whether  to  the  direction  of  the  fracture  1 If  not, 
whether  there  be  any  other  circumstance  adequate 
to  its  explanation  1 In  the  instance  of  fracture 
within  the  capsule,  the  portion  of  the  synovial  and 
fibrous  membrane  which  had  escaped  laceration  on 
the  anterior  side  of  the  neck  of  the  bone  might 
probably  prevent  the  limb  from  being  turned  out- 
wards ; but  (says  Mr.  Stanley)  why  it  should  have 
been  turned  inwards,  I confess  myself  unable  to 
explain.  In  the  instance  of  fracture  without  the 
capsule,  by  considering  the  direction  of  the  fracture, 
in  reference  to  the  attachments  of  the  muscles,  we 
obtain  an  explanation  of  both  points.  For,  as 
nearly  the  whole  of  the  muscles  that  rotate  the 
thigh  outwards  were  connected  with  the  separated 
portion  of  bone,  they  must  have  ceased  to  influence 
the  limb  in  one  direction,  and  of  course  have  left 
their  antagonists  at  liberty  to  turn  it  in  the  other  ; 
and  the  fractured  surfaces  being  permitted  to  unite, 
without  any  change  in  the  position  of  the  limb,  the 
inversion  would  become  permanent.5’  (Med.  Chir. 
Trans,  vol.xiii.  p.  508.)  Respecting  one  part  of  this 
statement,  I think  with  Mr.  Smith  ( Dub.Journ.  Sc. 
vol.vi.p.  215.),  that  the  circumstance  of  the  fibrous 
membrane  remaining  entire  upon  the  front  of  the 
neck  of  the  bone,  would  scarcely  account  for  the 
limb  not  being  everted.  The  merit  of  having  first 
explained  the  cause  of  the  inversion  of  the  foot  in 
certain  fractures  on  the  outside  of  the  capsular  liga- 
ment is  due,  I believe,  to  Mr.  Guthrie.  “ When 
(says  he)  the  fracture  has  taken  place  in  such  a 
manner  as  to  be  external  to  the  insertion  of  these 
rotators  outwards,  yet  sufficiently  within  the  inser- 
tion of  the  glutams  medius  and  minimus,  so  as  not 
to  deprive  them  of  their  due  action,  the  toe  will  be 
turned  inwards,  and  must  always  be  so  ; or  remain 
without  any  alteration  of  position,  according  to  cer- 
tain variations  in  the  inclination  of  the  fracture,  af- 
fecting the  power  of  these  muscles.”  In  the  instance 
recorded  by  Mr.  Guthrie,  the  little  trochanter  was 
broken  oft';  but  whether  it  be  an  essential  compli- 
cation, he  conceives,  must  be  determined  by  future 
observation.  (Vol.  cit . p.  1 12.)  The  principles  on 
which  this  gentleman  founds  his  explanation,  have 
since  been  corroborated  by  the  particulars  of  a case 
that  was  examined  by  Mr.  Syme.  (See  Edin.Mecl. 
Journ . April,  1826.)  The  reason  of  the  foot  being 
occasionally  inverted,  even  when  the  fracture  is 
quite  within  the  capsular  ligament,  still  remains, 
however,  a point  in  surgery  requiring  explanation. 
The  eversion  or  inversion  of  the  limb,  Dupuy- 
tren  ascribes  to  the  obliquity  of  the  fragments.  If 
the  internal  fragment  incline  backward,  and  the 
external  one  forward,  then,  says  he,  eversion  will 
take  place;  but,  on  the  contrary,  if  the  fracture  be 
oblique  in  the  inverse  direction,  there  will  be  inver- 
sion of  the  limb.  (Clin.  Chir.  t.  ii.  p.  109.) 

Mr.  Porter  had  an  opportunity  of  dissecting  the 
hip-joint,  in  a case  where  the  patient,  an  old  female, 
died  the  day  after  the  accident.  When  first  brought 
to  tffie  hospital,  she  could  bend  the  knee  and  draw 
up  the  foot  by  the  action  of  the  muscles  of  the  limb 
alone.  Afterwards  she  lost  this  power.  The  limb 
was  not  shorter  than  the  other  ; neither  was  the  toe 
everted.  At  the  post  mortem  examination,  the  limb 
was  From  a quarter  to  half  an  inch  shorter  than  the 
other,  and  “ the  foot  was  in  a state  of  semi-ever- 
sion.” The  capsule  was  found  perfect,  and,  on 
dividing  it  posteriorly,  a transverse  fracture  of  the 


neck  of  the  femur  was  detected  close  to  the  head  of 
the  bone,  and,  of  course,  entirely  within  the  capsule. 
The  fragments  were  but  little  displaced,  being  held 
together  by  the  synovial  membrane  and  periosteum. 
These  latter  were  partially  detached,  and  a portion 
of  the  lower  surface  of  the  neck  of  the  bone  de- 
nuded ; but  the  fibres,  removed  from  the  bone, 
were  gathered  together  into  a bundle,  forming  a kind 
of  ligament  of  a triangular  shape  ; the  bone  being 
at  the  edge  of  the  head,  the  apex  at  the  point  of 
reflexion  of  the  synovial  membrane  on  the  capsule. 
This  appeared  to  be  very  tense  and  strong , and  made 
coiisiderable  resistance  to  a separation  of  the  Jrag~ 
ments.  “ This  case  is  interesting,  as  proving, 
that,  in  fractures  completely  within  the  cap- 
sule, the  limb  is  not  at  all,  or  but  slightly,  short- 
ened ; and  that  the  chief  obstacle  to  such  shortening, 
is  the  periosteum  of  the  neck,  and  the  reflected 
synovial  membrane.”  ( IV.  H.  Porter,  in  Dub.  Journ. 
of  Med.  Science,  vol.  x.  p.  243.) 

The  dislocation  upon  the  dorsum  of  the  ilium, 
that  into  the  sciatic  notch,  and  fracture  of  the  neck 
of  the  femur,  attended  with  inversion  of  the  foot,  are 
to  be  distinguished  from  each  other,  according  to 
Mr.  Guthrie,  by  comparison,  or  a due  estimate  of 
the  degree  of  inversion.  In  the  first  case,  the  in- 
version is  complete,  the  great  toe  resting  against  the 
instep  of  the  opposite  foot ; in  the  second,  it  is  less 
complete,  the  great  toe  resting  against  the  ball  of 
the  corresponding  toe  of  the  opposite  foot  ; and  in 
the  third,  it  is  still  less  complete.  And,  as  Mr.  R.W, 
Smith  justly  observes,  the  nature  of  the  injury  is 
rendered  still  more  evident  by  observing  the  facility 
with  which,  in  the  case  of  fracture,  the  foot  may 
be  everted,  the  thigh  flexed  upon  the  abdomen,  and 
the  limb  restored  to  its  natural  length  by  extension  ; 
and  comparing  its  free,  loose,  powerless  condition, 
with  its  almost  immoveably  fixed  state  in  disloC' 
ation.  (See  Dub.  Journ.  of  Med.  Science,  vol.  vi. 
p.218.)  The  accident  most  liable  to  be  confounded 
with  dislocation  upon  the  dorsum  ilii,  is  fracture 
through  the  trochanters,  with  inversion  of  the  foot. 
(R.  W.  Smith,  Op.  et  vol.  cit.  p.  229.) 

The  ordinary  position  of  the  toes  outward  is 
commonly,  and  I believe  correctly,  imputed  to  the 
action  of  the  rotator  muscles,  and  the  adductors. 
Bichat  conceived,  however,  that,  if  this  doctrine 
were  true,  such  position  ought  always  to  exist ; 
and  he  reminds  us,  that  all  the  muscles,  which 
proceed  from  the  pelvis  to  the  trochanter  and 
upper  part  of  the  outer  fragment,  are,  with  the  ex- 
ception of  the  quadratus,  in  a state  of  relaxation,  bv 
the  approximation  of  the  femur  to  their  point  of 
insertion  ; and  that  the  contracted  muscles  would 
not  allow  the  foo  t to  be  so  easily  turned  inward 
again.  Hence  Bichat  thought  it  probable,  that  the 
weight  of  the  foot  itself  might  pull  the  limb  into 
the  position  in  which  it  is  commonly  found.  On 
the  other  hand,  it  is  remarked  by  Sir  A.  Cooper, 
that  any  one  may  satisfy  himself  that  the  rotation  of 
the  limb  outwards  is  in  part  owing  to  the  muscles, 
by  feeling  the  resistance  wffiich  is  made  to  rotation 
inwards,  which  resistance,  however,  he  thinks,  may 
in  some  measure  depend  upon  the  length  of  the 
portion  of  the  neck  of  the  femur,  which  remains 
attached  to  the  trochanter  major,  and  rests  against 
the  ilium.  (Surgical  Essays,  part  ii.  p.  32.) 

In  addition  to  the  foregoing  observations  re- 
specting the  diagnosis,  it  is  to  be  remembered,  that 
a fracture  within  the  capsular  ligament  seldom' hap- 
pens but  at  an  advanced  period  of  life,  and  is  much 
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more  frequent  in  women  than  men.  ( Sir  A.  Cooper 
on  Dislocations,  &; c.  p.  123.) 

The  observations  of  Boyer,  R.  W.  Smith,  Por- 
ter, and  others,  prove,  that  a fracture  of  the  neck 
of  the  thigh-bone,  on  the  outside  of  the  capsular 
ligament,  is  attended  with  a greater  shortening 
of  the  limb  than  a fracture  within  it.  A fracture 
on  the  outside  of  the  capsule  is  frequently  met 
with  in  persons  under  fifty,  though  it  may  and 
does  occur  in  older  subjects.  Also,  while  the 
fracture  within  the  capsule  takes  place  from  very 
slight  causes,  this  is  generally  the  result  of  great 
violence,  severe  blows,  falls,  and  the  passage  of 
heavy  carriages  over  the  pelvis.  The  crepitus  can 
be  easily  felt,  without  previously  drawing  down 
the  limb,  and  the  case  is  characterised  by  greater 
suffering  than  what  is  usually  noticed  when  the 
fracture  is  within  the  capsule.  But  the  most  im- 
portant circumstance,  in  which  a fracture  on  the 
outside  of  the  capsule  differs  from  one  within  it,  is 
in  its  readily  admitting  of  bony  union,  which  it  is 
much  more  difficult  to  accomplish  in  the  latter 
case.  (See  Sir  A.  Cooper  on  Dislocations,  fyc. 
p.  185,  &c.) 

In  an  oblique  fracture  through  the  trochanter 
major,  without  injury  of  the  neck  of  the  bone, 
the  leg  is  very  little,  and  sometimes  not  at  all, 
shortened ; the  foot  is  benumbed ; the  patient 
cannot  turn  in  bed  without  great  difficulty  and 
pain  : in  some  cases,  the  detached  portion  of  the 
trochanter  is  drawn  forwards  towards  the  ilium  ; 
in  others,  it  falls  towards  the  tuberosity  of  the 
ischium  ; but,  in  general,  it  is  widely  separated 
from  that  portion  which  remains  connected  with 
the  neck  of  the  bone.  The  foot  is  considerably 
turned  outwards,  and  a crepitus  not  readily  de- 
tected. This  accident  may  happen  at  any  period  of 
life  : it  unites  readily ; and  the  patient  recovers,  with 
a very  good  use  of  the  limb.  (Vol.  cit.  p.  158.) 

Many  years  ago,  it  was  supposed  that  fractures 
of  the  neck  of  the  thigh-bone  could  not  be  cured 
without  some  shortening  of  the  limb,  and  lameness. 
Ludwig,  Sabatier,  and  Louis,  broached  this  doc- 
trine, and  imputed  the  circumstance  to  the  de- 
struction of  the  neck  of  the  bone.  That  this 
commonly  happens,  has  been  well  ascertained. 
In  several  specimens  which  Mr.  Crosse  examined 
in  different  museums  at  Paris,  whether  imperfect 
union,  or  no  union  at  all,  had  followed  the  frac- 
ture, this  absorption  of  the  neck  of  the  bone  had 
taken  place  to  a great  extent,  and  in  some  to  so 
great  an  extent,  that  the  articulating  surface  of  the 
bone  which  plays  in  the  acetabulum,  rested  be- 
tween the  trochanters  consolidated  to  the  body  of 
the  bone  by  ligamentous,  union,  and  the  thicken- 
ing of  the  surrounding  parts,  whilst  all  the  inter- 
vening neck  of  the  bone  was  absorbed.  (See 
Sketches  of  the  Medical  Schools  of  Paris,  by  J.  G. 
Crosse,  p.  90.)  M.  Roux  has  also  nearly  always 
found  the  neck  of  the  femur  shortened  and  de- 
formed after  its  reunion.  ( Parallele  de  la  Chir. 
Angloise  avec  la  Chir . Franyoise,  p.  178.)  The 
specimens  in  the  museum  of  University  College, 
exhibit  the  usual  disappearance  of  more  or  less 
of  the  same  part.  Desault,  however,  in  his  prac- 
tice, is  said  to  have  rarely  met  with  instances  of 
lameness  from  such  a cause. 

A question,  formerly  much  agitated  (see  Earle’s 
Practical  Obs.  in  Surgery,  Lond.  1823;  and 
Amesbury’s  Obs.  on  the  Nature  and  Treatment  of 
Fractures  of  the  Upper  Third  of  the  Thigh-Bone, 


&;c.  Lond.  1829,  ed.  2.),  was,  whether  reunion 
by  bone  ever  follows  cases,  in  which  the  fracture 
is  entirely  within  the  capsule,  and  the  head  of  the 
bone  insulated,  except  at  its  attachment  to  the 
acetabulum  by  the  round  ligament  ? Many  years 
ago,  the  decision  of  the  French  surgeons  was  in 
the  affirmative,  and  they  believed  the  fact  to  be 
actually  demonstrated  by  preparations  in  their 
museums.  _ M.  Roux  sent  a specimen  to  Sir  A. 
Cooper,  with  the  hope  of  producing  conviction  ; 
but,  this  eminent  surgeon  was  not  satisfied  with 
the  evidence,  because  the  traces  of  reunion  in  that 
preparation  appeared  to  him  to  indicate  a sort  of 
fracture,  where  the  internal  fragment  still  retained 
some  connexion  with  the  capsular  ligament. 
(Roux,  Parallele  de  la  Chirurgie  Angloise,  fyc. 
p.  179,  180.)  In  fact,  it  was  a case,  in  which 
the  fracture  happened  at  the  junction  of  the  cer- 
vix . with  the  trochanter.  JSir  A.  Cooper  never 
denied  the  possibility  of  wffiat  M.  Roux  and 
others  alleged,  but  only  stated,  that  in  all  the  ex- 
aminations which  he  had  then  made,  of  transverse 
fractures  of  the  cervix  femoris,  f within  the  capsular 
ligament,  he  had  never  met  with  a bony  union,  or 
with  any  which  did  not  admit  of  motion  of  one  bone 
upon  the  other.  (Surgical  Essays,  part  ii.  p.  39.) 
Since  that  period,  however,  Sir  Astley  Cooper 
has  satisfied  himself  that  osseous  union  sometimes 
takes  place,  and  he  has  in  his  own  collection,  a 
most  unequivocal  specimen  of  it,  which  he  was 
kind  enough  to  show  to  me,  about  two  years  ago. 
The  possibility  of  bony  union  is  now  universally 
acknowledged  ; but  the  cure  in  this  way,  is  far  less 
frequent,  than  that  by  means  of  a ligamentous 
connexion.  Sir  Astley  Cooper  ascribes  the  com- 
mon want  of  bony  union  to  the  fragments  not 
being  in  contact,  and  duly  pressed  against  each 
other,  and  to  the  little  action  in  the  head  of  the 
bone  separated  from  the  cervix,  “ its  life  being 
supported  solely  by  the  ligamentum  teres,  which 
has  some  few  vessels  ramifying  from  it  to  the  head 
of  the  bone.”  These  vessels,  though  neither  large, 
nor  numerous,  may  yet,  according  to  Amesbury 
and  Dupuytren,  be  adequate  to  the  nutrition  of  the 
upper  fragment.  Besides,  it  is  observed  by  Du- 
puytren, that  the  synovial  membrane,  which  in- 
vests the  cartilage,  forms  a little  cul-de-sac  at  its 
base,  and  is  distinctly  covered  by  portions  of  red- 
dish cellular  tissue,  in  which  there  are  many 
vessels.  (See  Clin.  Chir.  t.  ii.  p.  118.)  Mr. 
Mayo  gives  two  cases,  exemplifying  the  appear- 
ances usually  found  on  dissection;  and  observes, 

“ there  are  features  in  them,  which  make  it  suf- 
ficiently clear,  that  the  absence  of  bony  union 
does  not  result  from  imperfect  nutrition,  or  ir.ad- 
dequate  supply  of  blood  to  the  separated  portion.” 
(Outlines  of  Human  Pathology,  p.  9.)  This 
gentleman  concurs  with  Dupuytren,  Cruveilhier, 
and  others,  that,  in  the  union  of  the  shafts 
of  long  bones,  the  surrounding  tissues  take  a 
prominent  part  in  the  act  of  reparation.  But,  in 
the  fracture  of  the  neck  of  the  thigh-bone,  within 
the  capsule,  these  -tissues  are  excluded  by  the  un- 
torn synovial  and  capsular  membranes,  from  com- 
municating with  the  fracture.  “ They  are  some- 
times, indeed,  seen  to  make  the  ordinary  effort 
towards  reparation  of  the  adjacent  fracture.  Thus, 
a portion  of  an  ossified  provisional  callus,  is  often 
met  with  external  to  the  attachment  of  the  cap- 
sular membrane  to  the  neck  of  the  femur.  But, 
the  effort  is  ineffectual ; the  callus  cannot  reach 
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the  fracture,  whether  it  remains  entirely  disunited, 
or  is  glued  together  by  an  exudation  from  the  ends 
of  the  broken  bone.  In  the  cases,  in  which  union 
takes  place,  (continues  Air.  Alayo)  I believe  the 
process  of  ossification  to  be  extremely  slow.  Such 
instances  occur  in  those  only,  who  are  not  greatly 
advanced  in  life  at  the  time  of  the  fracture  ; and 
in  whom,  through  the  care  with  which  the  joint  is 
kept  at  rest,  direct  union  by  soft  substances,  takes 
place  between  the  separated  portions.  Nothing, 
in  truth,  is  then  wanted  for  the  restoration  of  the 
part,  but  time.  The  connecting  soft  substance 
will  certainly,  in  time,  ossify  from  the  adjoining 
bones ; not  rapidly,  as  when  the  process  stretches 
onwards  from  a provisional  callus,  but  slowly,  as 
when  it  spreads  across  a cranial  fissure.  The 
reason  why  so  few  specimens  are  met  with  of 
united  fracture  within  the  capsule,  is,  that  this  ac- 
cident commonly  happens  to  aged  people ; and 
aged  people  want  both  constitutional  power  and 
time  for  that  slow  and  difficult  process  of  repar- 
ation, which  is  independent  of  provisional  callus.” 
(Mayo,  ib.)  For  the  particular  appearances  found 
in  the  dissection  of  many  of  these  cases,  I must 
refer  to  the  statements  of  Dr.  Colies  (Dublin 
Hospital  Reports,  vol.  ii.),  and  to  Sir  Astley 
Cooper’s  own  account,  from  which  it  seems,  that 
in  most  instances,  “ no  ossific  union  is  produced  5 
that  nature  makes  slight  attempts  for  its  produc- 
tion upon  the  neck  of  the  bone,  and  upon  the  tro- 
chanter major,  but  scarcely  any  upon  the  head  of 
the  bone  ; and  that,  if  any  union  is  produced,  it  is 
by  ligament  only.”  (Vol.  cit.  p.  46.  Also,  Mayo’s 
Outlines  of  Human  Pathology,  p.  9.)  Air.  Wilson’s 
observations  are  all  in  support  of  the  same  explan- 
ation (On  the  Skeleton,  p.  247.)  ; and  he  adverts 
to  two  preparations  in  the  museum  of  the  College 
of  Surgeons,  which  were  supposed  to  be  proofs  of 
a bony  reunion  of  the  neck  of  the  femur,  subse- 
quently to  a fracture  within  the  capsular  ligament; 
but  (says  Air.  Wilson),  “ I have  very  attentively 
examined  these  two  preparations,  and  cannot  per- 
ceive one  decisive  proof,  in  either,  of  the  bone  hav- 
ing been  actually  fractured.5’  One  of  these  cases 
was  published  by  Mr.  Liston,  in  the  Edin.  Med. 
and  Surgical  Journ.  Lastly,  Dr.  Colles  of  Dublin 
dissected  several  cases,  in  which  the  neck  of  the 
femur  had  been  broken  : in  one,  where  the  injury 
was  within  the  capsular  ligament,  “ no  effort  of 
nature  had  been  made  to  create  a reunion  between 
the  two  pieces  of  the  fracture,  and  the  stability  of  the 
limb  had  depended  upon  the  strength  of  those  liga- 
mentous bands,  by  which  each  piece  was  connected 
with  the  capsular  ligament  of  the  joint,  aided,  no 
doubt,  by  the  extraordinary  thickness  which  the 
capsular  ligament  had  acquired.”  (Dublin  Hos- 
pital Reports,  vol.  ii.  p.  336.)  In  the  two  first 
instances,  reported  by  this  author,  “ The  broken 
surfaces  moved  on  each  other,  and  were  converted 
into  a state  approaching  to  ivory.  No  attempt  had 
been  made  to  reunite  the  fracture,  and  the  pieces 
of  bone  were  held  in  apposition  only  by  new  liga- 
mentous productions  from  the  capsular  ligament, 
which  were  inserted  into  the  external  surfaces  of 
each  piece.  In  No.  3.  there  had  been  a slight 
attempt  made  at  reunion.  In  Nos.  7,  8,  and  9. 
we  observed  a phenomenon,  which,  I believe,  isnow 
for  the  first  time  mentioned,  a fracture  of  only  part 
‘of  the  bone.  No.  6.  presented  us  with  that  mode 
of  reunion,  which  some  have  supposed  the  most 
perfect,  of  which  this  fracture  is  susceptible.  While 


Nos.  10.  and  11.  exhibit  a mode  of  reunion  very 
little  inferior  to  callus  in  point  of  firmness,  but 
very  different  in  its  nature,  and  which,  I conceive, 
is  peculiar  to  the  fracture  of  the  neck  of  the 
femur.”  Dr.  Colies  also  found,  that,  in  all  these 
cases  (except,  perhaps,  No.  5.)  the  capsular  liga- 
ment was  not  lacerated.  In  every  instance,  how- 
ever, there  was  an  increased  thickness  of  the  capsule, 
and  a removal  of  all,  or  the  greater  part,  of  the  neck 
of  the  bone.  “ Although  the  ligamentous  bands 
seem,  in  a majority  of  instances,  to  have  pro- 
ceeded from  the  capsular  ligament,  yet,  it  is  evident 
from  No.  6.  that  these  may  arise  merely  from  the 
broken  surfaces  of  the  bone ; for,  in  this  case  not 
a single  fibre  was  attached  to  the  capsular  liga- 
ment, the  new  bond  of  union  being  covered  by  the 
reflected  portion  of  the  synovial  membrane  or 
periosteum  of  the  neck.  We  have  an  illustration 
of  this  in  Ruysch,  tab.  1.  Thes.  9.”  In  Nos.  10. 
and  11.  the  fragments  were  united  by  a cartilagi- 
nous substance.  In  Nos.  7,  8,  and  9.  the  un- 
broken portion  of  the  neck  was  so  softened,  that 
it  more  resembled  cartilage  than  bone,  and,  in 
this  state,  “ it  was  laid  down  upon  the  fractured 
surface,  and  united  to  it.”  (Dr.  Colles,  in 
Dublin  Hospital  Reports,  vol.  ii.  p.  353 — 355.) 
In  the  museums  at  Paris,  are  some  preparations, 
which  the  professors  used  to  exhibit  at  their  lec- 
tures, in  order  to  prove  that  bony  union  may 
succeed  a fracture  within  the  capsule.  These 
specimens  were  carefully  examined  by  Air.  Crosse, 
but  none  of  them  proved  to  him,  that  bony  union 
ever  follows  where  the  head  of  the  bone  becomes 
insulated,  excepting  at  its  attachment  to  the  pelvis 
by  the  ligamentum  teres.  (Sketches  of  the  Medical 
Schools  at  Paris,  p.  93.)  On  the  other  hand, 
Boyer  observes,  that  experience  fully  proves  the 
possibility  of  uniting  such  fractures  of  the  neck 
of  the  thigh-bone,  as  are  situated  within  the  cap- 
sular ligament ; but,  he  acknowledges,  that  there 
are  certain  circumstances,  which  may  prevent  this 
desirable  event.  “ From  all  that  has  been  hitherto 
said  on  the  prognosis  of  a fracture  of  the  neck  of 
the  femur,  we  may  conclude  (says  Boyer)  that 
this  fracture  is  more  serious  than  that  of  any  other 
part  of  the  same  bone,  because  the  difficulty  of 
keeping  it  reduced  is  greater.  That  it  may  in 
general  be  reunited,  especially  in  young  healthy 
subjects  (in  whom,  however,  be  it  observed,  the 
accident  hardly  ever  occurs)  ; but,  more  easily, 
when  it  is  situated  near  the  base  of  the  neck,  than 
near  the  head  of  the  bone.  That  the  languid  vi- 
tality of  one  of  the  fragments,  and  the  impossibility 
of  ascertaining  whether  the  coaptation  be  exact, 
make  the  cure  slow,  and  the  time  necessary  for 
their  consolidation  uncertain.  That  the  neglect  of 
means  adapted  to  maintaining  the  limb  in  its 
proper  length  and  natural  straightness,  and  the 
fragments  sufficiently  motionless,  may  cause  them 
to  unite  by  an  intermediate  substance.  Lastly, 
that  the  situation  of  the  fracture  near  the  head 
of  the  femur;  the  complete  laceration  of  the 
elongation  of  the  capsule  investing  the  neck  of 
the  bone;  the  great  age  of  the  patient ; and,  par- 
ticularly, the  constitution  labouring  under  some 
diathesis,  which  affects  the  osseous  system  ; may 
render  the  cure  absolutely  impossible  : that,  in 
this  circumstance,  one  of  the  f ragments  is  more  or 
less  destroyed  by  the  friction  of  the  other  against  it, 
and  in  the  joint  a disease  is  formed,  which  tends  to 
carry  off  the  patient.”  (Mai.  Chir,  t.  iii.  p.  284.) 
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Boyer  lays  much  stress  on  the  complete  lacer- 
ation of  the  continuation  of  the  capsule  over  the 
neck  of  the  bone,  as  an  occurrence  preventive  of 
union.  But,  he  thinks,  it  does  not  frequently 
happen,  because  the  capsular  ligament  hinders 
much  displacement-  of  the  fragment.  (Op.  cit. 
p.  278.)  As  for  Baron  Larrey,  he  entertains  no 
doubt  of  the  possibility  of  uniting  fractures  of  the 
neck  of  the  femur  within  the  capsular  ligament, 
and  concludes  his  tract  on  this  subject  with  the 
case  of  General  Fririon,  who  was  perfectly  cured 
after  an  injury  of  this  description.  (See  Journ. 
Compldm.  tom.  viii.  p.  148.) 

After  the  very  numerous  and  careful  dissections 
performed  by  Sir  A.  Cooper  and  Dr.  Colies,  with 
the  view  of  ascertaining  the  state  of  the  joint,  after 
fractures  of  the  neck  of  the  thigh-bone,  little  doubt 
can  be  entertained,  that  where  the  fracture  is 
transverse,  and  within  the  capsular  ligament,  a 
bony  reunion,  though  not  impossible,  is  at  least  so 
rare  an  occurrence  as  not  to  be  calculated  upon. 
Those  who  look  upon  it  as  a thing  more  frequent 
and  easy  of  accomplishment,  have  probably  not 
duly  discriminated  from  the  foregoing  kind  of  case, 
either  fractures  extending  more  or  less  in  the  di- 
rection of  the  axis  of  the  neck  of  the  bone,  or 
other  fractures  external  to  the  capsular  ligament. 
How  much,  however,  the  safety  of  a practitioner’s 
reputation  will  depend  upon  the  prognosis  which  is 
given,  must  be  quite  evident ; for  in  the  trans- 
verse fracture  within  the  capsule,  lameness  is  almost 
sure  to  follow,  though  its  degree  cannot  at  first  be 
exactly  estimated.  (Sir  A.  Cooper,  Surgical  Essays, 
part  ii.  p.  51.) 

So  far  as  I am  able  to  judge,  Sir  Astley  Cooper 
has  been  the  means  of  introducing  a great  deal  of 
discrimination  into  this  subject,  and,  without  his 
able  exertions,  the  important  differences  in  the 
nature,  symptoms,  and  curableness  of  the  various 
kinds  of  fractures  of  the  neck  and  upper  part  of 
the  thigh-bone,  depending  upon  their  exact  situ- 
ation and  direction,  might  yet  have  continued 
very  imperfectly  comprehended.  This  remark  is 
made,  without  any  intention  of  deducting  from  the 
merits  of  Desault,  Platner,  and  Mr.  John  Bell,  all 
of  whom  long  ago  expressed  their  opinion,  which, 
as  we  know,  extends  rather  beyond  the  bounds  of 
accuracy,  that  a fracture  within  the  capsular  liga- 
ment would  not  admit  of  union  by  callus.  (C. 
Bell  on  Injuries  of  the  Spine  and  Thigh-Bone,  4to. 
Lond.  1824.  p.  52,  &c.) 

Mr.  Amesbury  believes,  that  all  fractures  of  the 
neck  of  the  thigh-bone  admit  of  union,  whether  they 
be  situated  quite  within  the  capsular  ligament  or 
not,  and  whether  the  reflected  portion  of  that  liga- 
ment be  ruptured  or  not ; and  he  ascribes  the 
usual  want  of  success,  not  to  the  nature  of  the 
injury,  not  to  the  insufficient  circulation  in  the 
pelvic  portion  of  the  bone,  but  to  the  imperfection 
of  the  mechanical  means  employed  in  the  treat- 
ment. As,  however,  the  important  point  under 
consideration,  namely,  whether  transverse  frac- 
tures of  the  neck  of  the  femur,  situated  entirely 
within  the  capsular  ligament,  admit  of  bony  union, 
is  one  that  can  only  be  determined  by  experience, 
Mr.  Amesbury  follows  up  his  arguments  by  a 
reference  to  several  cases. 

The  first  case  adduced  was  under  the  care  of 
Mr.  Cribbe  of  Holborn,  and  is  described  by  Mr. 
Langstaff,  who  has  the  preparation  : “ The  woman 
was  about  50  years  of  age  when  the  accident 


occurred.  The  foot  was  everted,  and  there  was 
shortening  of  the  limb  at  this' time  ; and,  after  death, 
it  was  shorter  than  the  other  full  two  inches  and  a 
half.  She  was  confined  to  bed  nearly  twelve 
months : during  the  remainder  of  her  life,  which 
was  ten  years,  she  walked  with  crutches.  This 
(says  Mr.  Langstaff,  alluding  to  the  preparation) 
is  a specimen  of  fracture  of  the  neck  of  the  thigh- 
bone within  the  capsular  ligament : the  prin- 
cipal part  of  the  neck  is  absorbed ; the  head 
and  remaining  portion  of  the  neck  were  united 
principally  by  bone,  and  partly  by  a cartilaginous 
substance.  The  capsular  ligament  was  immensely 
thickened,  and  embraced  the  joint  very  closely. 
The  cartilaginous  covering  of  the  head  of  the  bone 
and  acetabulum  had  suffered  partial  absorption  ; 
the  internal  surface  of  the  capsular  ligament  was 
coated  with  lymph.  On  making  a section  of  the 
bone,  it  was  evident  that  there  had  been  a fracture 
of  the  neck  within  the  capsular  ligament,  and  that 
union  had  taken  place  by  osseous  and  cartilaginous 
media.”  (See  Med.  Chir.  Trans,  vol.  xiii.)  Mr. 
Amesbury  then  adverts  to  Dr.  Brulatour’s  case, 
reported  in  the  same  volume  of  the  latter  work. 
The  patient,  Dr.  James,  died  about  nine  months 
after  the  injury.  The  following  appearances  pre- 
sented themselves.  1.  The  capsule  a little  thick- 
ened. 2.  The  cotyloid  cavity  sound.  3.  The 
interarticular  ligament  in  a natural  state.  4.  The 
neck  of  the  femur  shortened  : from  the  bottom  of 
the  head  to  the  top  of  the  great  trochanter  was 
only  four  lines,  and  from  the  same  point  to  the  top 
of  the  small  trochanter  six  lines.  5.  An  unequal 
line  surrounded  the  neck,  denoting  the  direction 
of  the  fracture.  6.  At  the  bottom  of  the  head  of 
the  femur,  and  at  the  external  and  posterior  part,  a 
considerable  bony  deposit  had  taken  place.  A 
section  of  the  bone  was  made  in  a line  drawn  from 
the  centre  of  the  head  of  the  femur  to  the  bottom 
of  the  great  trochanter,  so  as  perfectly  to  expose 
the  callus.  The  line  of  bone,  indicated  by  the  cal- 
lus, was  smooth  and  polished  as  ivory.  The  line 
of  callus  denoted  also,  that  the  bottom  of  the  head 
of  the  femur  had  been  broken  at  its  superior  and 
posterior  parts. 

In  another  example,  communicated  to  Mr. 
Amesbury  by  Mr.  Chorley,  of  Leeds,  a gentleman 
died  twelve  months  after  the  accident,  and,  on 
examining  the  hip,  the  synovial  covering  was 
found  united  with  the  shortened  neck  of  the  bone 
nearly  at  the  head.  Here  nature  had  also  thrown 
out  broad  ligamentous  bands,  one  on  each  side  of 
the  joint.  They  were  firmly  united  to  the  head  of 
the  bone.  When  the  soft  parts  had  been  removed, 
the  head  of  the  bone  was  seen  depressed  in  a line 
with  the  shaft.  The  fracture  was  slightly  oblique, 
commencing  at  the  upper  part  close  against  the 
cartilaginous  covering  of  the  head  of  the  bone,  and 
extending  downward  and  outward,  so  as  to  termi- 
nate in  a point  at  the  lower  surface  of  the  neck, 
one  inch  from  the  cartilaginous  covering  of  the 
head.  The  posterior  surface  of  the  shell  of  the 
neck  had  the  appearance  of  having  been  splintered, 
so  as  to  make  a part  of  the  fractured  end  of  the 
pelvic  portion  extend  in  one  situation  a little  on 
the  outside  of  the  capsular  ligament,  and  where  no 
union  had  taken  place. 

In  a fourth  instance,  where  the  necks  of  both 
thigh-bones  had  been  broken  at  different  periods, 
the  parts  were  examined  after  the  patient's  decease. 
On  the  right  side,  the  fracture  extended  through 
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the  neck  of  the  bone,  in  a direction  downward  and 
outward.  In  one  part,  a portion  of  the  reflected 
membrane  remained  entire;  but  was  separated 
from  the  neck  of  the  bone  in  such  a manner  as  not 
to  prevent  the  retraction  of  the  limb.  The  head 
of  the  bone  was  somewhat  excavated ; and  that 
portion  of  the  neck  attached  to  the  trochanter  was 
partially  absorbed.  There  was  no  soft  substance 
between  the  surfaces  of  the  fracture.  A bond  of 
union,  however,  consisting  of  fibrinous  matter, 
adhered  to  the  sides  of  the  ends  of  the  fracture, 
and,  in  one  part,  it  was  strong.  No  surgical  at- 
tempt had  been  made  to  unite  the  fracture  on  the 
right  side.  On  the  left,  the  neck  of  the  bone  had 
been  broken  within  the  capsule,  and  was  firmly 
united.  The  cervix  was  nearly  absorbed ; and 
the  head  was  depressed,  so  as  to  come  within  about 
two  lines  of  the  trochanter  minor,  to  which  it  was 
united  at  its  base  by  a small  short  process  of  bone. 
Strong  bands  of  ligament  were  seen  connecting  the 
pelvic  portion  of  bone  to  the  capsule,  which  had 
become  thickened,  and  much  smaller  than  natural. 
There  had  been  a longitudinal  fracture  of  the 
trochanter  major,  but  quite  independent  of  the 
injury  of  the  cervix.  The  fracture  of  the  latter 
part  was  united  with  the  head,  about  two  inches 
and  a half  below  its  natural  situation ; which  leads 
Mr.  Amesbury  to  believe,  that  what  he  terms  the 
close  coverings  of  the  neck  of  the  bone  had  been 
nearly  or  quite  divided.  A longitudinal  section 
of  the  head  and  neck  of  the  bone  showed  that  the 
fracture  had  taken  place  close  to  the  head.  I he 
uniting  callus  had  become  cancellated ; but,  he 
says,  that  the  direction  of  the  fracture  could  be 
seen  “ by  the  situation  of  the  trochanteral  portion 
of  the  neck,  when  examined  in  different  parts  of  its 
circumference.”  (See  Ameshura  on  Fractures,  8cc. 
p.  43,  &c.) 

These,  and  other  cases  and  dissections,  suffi- 
ciently establish  the  possibility  of  bony  union  in 
fractures  entirely  within  the  capsular  ligament. 
But  this  is  not  the  ordinary  mode  of  union;  and 
no  doubt  is  now  entertained  about  many  prepar- 
ations, exhibited  as  specimens  of  it,  not  being  good 
and  authentic  ones.  The  rapidity,  with  which 
absorption  proceeds  in  the  head  and  neck  of 
the  thigh-bone  after  fractures,  brings  about  such 
changes  as  must  soon  greatly  obscure  the  exact 
original  situation  and  direction  of  the  injury,  and 
particularly  the  question,  whether  the  injury 
reached  also  to  the  outside  of  the  capsular  liga- 
ment. That  fractures  extending  beyond  the 
capsular  ligament  may  be  united  by  bone,  is 
admitted  by  all  parties,  as  well  as  the  fact,  that 
those  entirely  within  the  capsule  are  often  united 
with  the  intervention  of  fibrous  or  ligamentous 
bands.  In  confirmation  of  this  circumstance,  I 
have  already  cited  the  dissections  performed  by 
Dr.  Colles  of  Dublin  ; and,  in  further  proof  of 
it,  I refer  to  the  preparations  in  the  museum  of  the 
College  of  Surgeons  at  Edinburgh,  as  specified 
by  Mr.  B.  Bell  of  that  city.  (On  Diseases  of  the 
Bones,  p.  205,  &c.,  1828.) 

Having  spoken  of  the  nature  of  fractures  of  the 
neck  of  the  thigh-bone,  within  and  without  the 
capsular  ligament,  I come  next  to  the  consider- 
ation of  the  proper  practice  to  be  adopted.  In  the 
first  description  of  the  injury,  as  osseous  union  is 
rare,  ought  we  to  endeavour  to  keep  the  fragments 
as  nearly  in  a state  of  apposition  as  possible,  and 
subject  the  patient  to  rest  and  confinement,  with 
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the  view  of  promoting  the  other  modes  of  union, 
so  well  pointed  out  in  Dr.  Colles’s  paper  ? Or, 
should  we,  as  Sir  A.  Cooper  does,  avoid  confining 
the  patient  to  any  long,  or  continued  extension, 
“ as  being  likely  to  be  productive  of  ill  health, 
without  the  probability  of  producing  union  ? ” 
Yet,  it  appears  both  from  this  gentleman’s  own 
statements,  and  from  those  of  Dr.  Codes,  Mr. 
Langstafif,  Mr.  B.  Bed,  and  others,  that  though  a 
bony  union  cannot  always  be  effected,  other  con- 
necting means  may  be  established  ; and  the  more 
perfect  these  are,  the  less  will  be  the  subsequent 
lameness.  So  long,  therefore,  as  these  facts  are 
incontrovertible,  I should  be  disposed  to  recom- 
mend surgeons  to  do  every  thing  in  their  power  to 
keep  the  limb  quiet,  and  in  a desirable  posture,  for 
a due  length  of  time.  On  this  point,  all  surgeons 
must,  on  reflection,  be  unanimous.  It  is  one  that 
I have  always  insisted  upon  in  my  surgical  writings, 
and  it  is  one  that  is  very  properly  defended  by  Mr. 
Amesbury.  For  this  purpose,  sometimes  Desault’s 
or  Boyer’s  apparatus,  with  the  limb  in  the  straight 
posture ; sometimes  the  double  inclined  plane, 
with  the  limb  in  the  bent  position,  and  the  patient 
on  his  back  ; and  sometimes,  in  America,  Hage- 
dorn’s  ingenious  plan  of  using  the  sound  limb,  as 
the  part  to  which  the  long  splint,  and  footboard, 
with  numerous  perforations,  should  be  attached, 
in  order  that  the  length  of  the  injured  limb,  and 
the  right  position  of  it  and  the  foot,  may  be  effect- 
ually maintained  ; are  preferred.  Sir  A.  Cooper 
merely  places  one  pillow  under  the  whole  length 
of  the  limb,  and  puts  another  transversely,  under 
the  patient’s  knee,  so  as  to  keep  the  limb  in  an  easy 
bent  position.  In  a fortnight,  or  three  weeks,  the 
patient  is  allowed  to  sit  upon  a high  chair,  and,  in 
a few  more  days,  he  begins  to  take  exercise  upon 
crutches.  After  a time,  these  are  laid  aside,  a 
stick  substituted  for  them,  and,  in  a few  months, 
this  assistance  may  be  dispensed  with.  At  the  end 
of  the  treatment,  a shoe  must  be  worn  with  a sole 
of  equal  thickness  to  the  diminished  length  of  the 
limb.  ( Surgical  Essays,  part  ii.  p.  50.)  On  this 
plan,  of  course,  no  bony  union  can  be  expected, 
and,  I prefer  the  doctrine  of  Dupuytren  and  Lang- 
staflf,  that  full  time  should  be  afforded  for  the 
chance  of  osseous  union  being  completed,  and 
efficient  means  adopted  to  keep  the  limb  quiet  and 
in  the  best  position.  From  one  hundred  to  one 
hundred  and  forty  days  are  specified  by  Dupuy- 
tren as  necessary  for  the  consolidation  of  the 
callus.  (C/irc.  Chir.  t.  ii.  p.  99.) 

In  the  treatment  of  such  fractures  of  the  neck 
of  the  femur  as  are  situated  on  the  outside  of 
the  capsular  ligament,  Sir  A.  Cooper  prefers  the 
position  in  which  the  patient  lies  on  his  back,  with 
the  injured  limb  in  a bent  posture,  supported  on 
what  is  termed  the  double  inclined  plane.  When 
the  limb  has  been  placed  over  this  machine,  in  an 
easy  bent  position,  a long  splint,  reaching  above 
the  trochanter  major,  is  applied  to  the  outer  side 
of  the  thigh,  and  fastened  to  the  pelvis  with  a strong 
leathern  strap,  so  as  to  press  one  portion  of  bone 
towards  the  other.  The  lower  part  of  the  splint  is 
also  fastened  to  the  outside  of  the  knee  with  a strap. 
The  limb  is  to  be  kept  as  quiet  as  possible  for  eight 
weeks,  at  the  end  of  which  time  the,  patient  may 
leave  his  bed,  if  the  attempt  should  not  cause  too* 
much  pain  ; but  the  splint  is  to  be  continued  an- 
other fortnight.  ( Surgical  Essays,  part  ii.  p.  59.) 

Dupuytren  laid  the  patient  on  his  back ; bent 
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the  thigh  on  the  pelvis,  and  the  leg  on  the  thigh. 
He  then  reduced  the  displaced  outer  fragment. 
He  disapproved  of  continued  and  forcible  exten- 
sion ; and  preferred  a double  inclined  plane,  com- 
posed of  several  pillows  rolled  firmly  up  into  the  form 
of  bolsters,  placed  one  above  the  other,  and  secured 
together  by  stitching.  Along  this  double  plane  he 
placed  another  pillow  lengthwise,  extending  from 
the  hip  to  the  heel.  The  leg  and  thigh  were  re- 
tained in  their  places  by  sheets  folded  round  the 
limb  after  the  manner  of  a cravat,  and  fastened  to 
the  bedposts.  When  consolidation  had  taken  place, 
the  double  inclined  plane  was  gradually  lowered. 

In  University  College  Hospital  I have,  in  many 
cases,  successfully  employed  the  double  inclined 
plane  with  a pelvis  strap ; but  have  latterly  tried 
still  more  extensively  the  straight  position  and  long 
splints  with  equal  success,  and,  perhaps,  more 
comfort  to  the  patient. 

Pott’s  method  of  treatment,  with  reference  to 
these  cases,  is  now  entirely  renounced.  The  bad 
effects  and  painful  consequences  of  having  the 
whole  weight  of  the  trunk  operating  upon  the 
fractured  ends  of  the  bone,  which  are  often  not 
properly  in  contact,  are  too  obvious  to  need  any 
comment.  Yet,  this  injudicious  pressure  was 
made  in  the  position  recommended  by  Pott,  which 
also  forbids  the  use  of  long  effective  splints,  and 
all  assistance  from  moderate  continued  extension. 

A fracture  of  the  neck  of  the  thigh-bone  may 
be  complicated  with  a dislocation  of  the  head  of 
the  bone.  (See  J.  G.  Haase,  De  Fractura,  Colli 
Ossis  Femoris,  cum  Luxatione  Capitis  ejusdem  Ossis 
conjuncta.  Lips.  1798.) 

For  further  information,  the  following  authors  may  be 
consulted.  C.  G.  Ludwig,  de  Collo  Femoris  ejusque 
Fractura  Programma.  Lips.  1755.  Bellocq,  in  Mem.  de 
l’Acad.  de  Chir.  t.  iii.  Aitken’ s and  Gooch's,  Machines  are 
described  in  £.  Bell's  Surgery,  vol.  iv.  Sabatier,  in 
Mem.  de  l’Acad.  de  Chir.  t.  iv.  Duverney,  Mai.  des  Os, 
t.  i.  Unger,  in  Richter's,  Bibl.  b.  vi.  p.  520.  Theden, 
Neue  Bemerkungen,  &c.  th.  2.  Brunninghausen,  iiber 
den  Bruch  des  Schenkelbeinhalses,  &c.  Wurzb.  1789. 
Van  Gescher,  iiber  die  Entstellungen  des  Riickgrats,  und 
iiber  der  Verrenkungen  und  Bruche  des  Schenkelbeins. 
aus  d.  Holland.  [Hedenus,  in  Bernstein’s  Darstellung 
des  Chir.  Verbandes,  tab.  xlii.  fig.  82.  and  83.  M.Hage- 
dorn,  iiber  der  Bruch  des  Schenkelbeinhalses,  &c.  Leipz. 
1808.  J.  N.  Sauter,  Anweisung  die  Beinbriiche  der 
Gliedmassen,  vorziiglich  die  complicierten,  und  den 
Schenkelbeinhalsbruch  nach  einer  neuen,  &c,  Methode, 
sicher  zu  heilen,  8vo.  Konstanz.  1812.  J,  Wilson,  on  the 
Structure  and  Physiology  of  the  Skeleton,  &c.  p.  243, 
&c.  8vo.  Lond.  1820.)  Dr.  Colies,  in  Dublin  Hospital 
Reports,  vol.  ii.  Sir  A.  Cooper,  Surgical  Essays,  partii.; 
and  on  Dislocations,  &c.  4to.  1822,  with  Appendix,  1823. 
H,  Earle,  Practical  Obs.  on  Surgery,  1823.  Boyer,  Mai. 
Chir.  t.  iii.  John  Bell,  Principles  of  Surgery,  4to.  1801. 
p.  549,  &c.  Sir  C.  Bell,  on  Injuries  of  the  Spine  and 
Thigh-Bone,  4to.  1824.  Baron  Larrey,  in  Journ. 
Complem.  t.  viii.  p.  11G.  G.  Langstaff,  Cases  of  Frac- 
tured Neck  of  the  Thigh-Bone  within  the  Capsular 
Ligament,  with  the  Dissections  and  Obs.  in  Med.  Chir. 
Trans,  vol.  xiii.  E.  Stanley,  Cases  of  Injuries  of  the 
Hip-Joint,  Op,  et  vol.  cit.  G.  J.  Guthrie , on  the  Dia- 
gnosis and  on  the  Inversion  of  the  Foot  in  Fracture  of  the 
Neck,  &c.  of  the  Thigh-Bone,  vol.  cit.  p.  103.  John 
Howship,  Op.  cit.  vol.  xix.  Syme,  in  Edin.  Med.  Journ. 
April,  1826.  B.  Bell,  on  Diseases  of  the  Bone,  1828.  J. 
Amesbury,  Obs.  on  Fractures  of  the  Upper  Third  of  the 
Thigh-Bone,  &c.  2d  ed.  1829.  B.  W.  Smith , on  the 
Diagnosis  of  Fractures  of  the  Neck  of  the  Femur  ; Dubl. 
Journ.  of  Med.  Science,  vol.  vi.  p.  205.  W.  H.  Porter, 
Op.  cit.  vol.  x.  p.  243.  M.  le  Baron  Dupuytren,  Lemons 
Orales  de  Clinique  Chir.  t.  ii.  art.  2.  8vo.  Paris.  1832. 
Herbert  Mayo,  Outlines  of  Human  Pathology,  chap.  i. 
8vo.  Lond.  1835. 

Oblique  Fractures  of  the  external  or  in- 
ternal Condyle  of  the  Femur  into  the 

Joint. 

In  these  cases,  Sir  A.  Cooper  prefers  the  straight 
position,  because  the  tibia  presses  the  extremity  of 


the  broken  condyle  into  a line  with  that  which  i 
not  injured.  The  limb  is  to  be  put  in  the  extended 
posture  upon  a pillow,  and  evaporating  lotions 
and  leeches  are  to  be  used  for  the  removal  of  the 
swelling  and  inflammation.  “ When  this  object 
has  been  effected,  a roller  is  to  be  applied  around 
the  knee,  and  a piece  of  stiff  pasteboard,  about 
sixteen  inches  long,  and  sufficiently  wide  to  ex- 
tend entirely  under  the  joint,  and  to  pass  on  each 
side  of  it,  so  as  to  reach  to  the  edge  of  the  patella, 
is  to  be  dipped  in  warm  water,  and  applied  under 
the  knee,  and  confined  by  a roller.  When  this 
is  dry,  it  has  exactly  adapted  itself  to  the  form  of 
the  joint,  and  this  form  it  afterwards  retains,  so  as 
best  to  confine  the  bones.  Splints  of  wood  or  tin 
may  be  used  on  each  side  of  the  joint ; but  they 
are  apt  to  make  uneasy  pressure.  In  five  weeks, 
passive  motion  of  the  limb  may  be  gently  begun, 
to  prevent  anchylosis.”  (Surgical  Essays,  part  ii. 
p.  101.;  also  Treatise,  p.  221.)  A compound 
fracture  of  the  external  condyle  is  recorded,  a 
portion  of  which  was,  after  a time,  extracted,  and 
the  case  ended  so  favourably,  that  the  patient,  who 
was  a boy,  was  able  to  bend  and  extend  the  leg 
without  pain. 

For  fractures,  just  above  the  condyles.  Sir  A. 
Cooper  recommends  the  bent  position,  without 
which,  he  says,  deformity  is  sure  to  follow.  He 
advises  the  limb  to  be  placed  over  the  double  in- 
clined plane,  and  a roller  applied  round  the  lower 
portion  of  the  femur,  (p.  103.) 

9 

Fractures  of  the  Patella 

May  be  produced  either  by  the  action  of  ex- 
ternal bodies,  or  by  that  of  the  extensor  muscles. 
In  the  latter  case,  the  fall  is  subsequent  to  the 
fracture,  and,  as  Camper  has  remarked,  it  is 
mostly  only  an  effect  of  it.  For  instance,  the 
line  of  gravity  of  the  body  is,  by  some  cause 
or  another,  inclined  backward  ; the  muscles  in 
front  contract  to  bring  it  forward  again ; the 
extensors  act  on  the  patella ; this  breaks,  and 
the  fall  ensues.  That  it  is  the  action  of  the 
muscles,  and  not  the  fall,  which  usually  breaks  the 
knee-pan,  is  well  ascertained.  Sometimes  the 
fracture  occurs,  though  the  patient  completely 
succeeds  in  preventing  himself  from  falling  back- 
ward, as  we  find  exemplified  in  two  cases  reported 
by  Sir  A.  Cooper.  ( Surgical  Essays,  part  ii.  p.  85.) 
A soldier  broke  the  patella  in  endeavouring  to 
kick  his  serjeant ; the  olecranon  has  been  broken 
in  throwing  a stone.  In  the  operating  theatre  of 
the  Hotel-Dieu,  both  the  knee-pans  of  a patient 
were  broken  by  the  violent  spasms  of  the  muscles, 
which  followed  an  operation  for  the  stone.  The 
force  of  the  muscles  occasionally  ruptures  the  com- 
mon tendon  of  the  extensor  muscles,  or,  what  is 
more  frequent,  the  ligament  of  the  patella.  Of 
these  cases,  Petit,  Desault,  and  Sabatier,  met  with 
examples.  When  the  patella  is  broken  longitu- 
dinally, the  cause  is  always  outward  violence. 
( CEuvres  Chir.  de  Desault,  t.  i.  p.  252.) 

A transverse  fracture  of  the  patella  may  also 
originate  from  a blow,  or  fall,  on  the  part ; but, 
in  all  common  cases,  it  is  produced  by  the  violent 
action  of  the  extensor  muscles  of  the  leg.  It  is 
only  of  late  years,  however,  that  the  true  mode,  in 
which  the  bone  is  usually  broken,  has  been  under- 
stood. For  the  production  of  a transverse  fracture 
of  the  knee-pan,  the  extensor  muscles  of  the  leg 
need  not  act  with  a convulsive  force,  their  ordinary 
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action  being  strong  enough  to  produce  the  effect 
in  question,  when  the  body  is  inclined  backward, 
and  the  patient  is  in  danger  of  falling  upon  his 
occiput.  In  this  state,  the  thigh  being  bent,  the 
extensor  muscles  of  the  leg  contract  powerfully, 
in  order  to  bring  the  body  forwards,  and  prevent 
the  fall  backwards  ; and  the  patella,  whose  poste- 
rior surface  then  rests  only  by  a point  against  the 
fore  part  of  the  condyles  of  the  femur,  is  placed 
between  the  resistance  of  the  ligament  binding  it 
to  the  tibia,  and  the  action  of  the  extensor  muscles. 
A fracture  now  happens  the  more  easily,  because, 
by  the  flexion  of  the  knee,  the  line  of  the  extensor 
muscles,  and  that  of  the  ligament  of  the  patella, 
are  rendered  oblique,  with  respect  to  the  vertical 
axis  of  this  bone,  which  is  bent  backwards  at  the 
point  where  it  rests  upon  the  condyles.  (See  Boyer, 
Mai.  Chir.  t.  iii.  p.  322. ; C.  Bell’s  Operative  Sur- 
gery, vol.  ii.  p.  201,  8vo.  Lond.  1309  ; A.  Cooper’s 
Surgical  Essays,  part  ii.  p.  86.)  By  violent  spas- 
modic action  of  the  extensor  muscles,  however, 
the  patella  may  be  broken  transversely,  while  the 
limb  is  perfectly  straight.  A very  singular  case 
is  mentioned  by  Sir  A.  Cooper,  where  a patella, 
which  had  been  formerly  broken,  and  united  by 
ligament,  was  again  divided  into  two  portions,  in 
consequence  of  the  destruction  of  the  uniting  me- 
dium by  ulceration.  (Vol.  cit.  p.  100.)  A case 
is  also  on  record,  where  the  ligamentous  uniting 
substance  was  so  incorporated  with  the  skin,  that, 
when  the  latter  happened  to  be  lacerated,  the 
knee-joint  was  laid  open,  and  amputation  be- 
came necessary.  (C.  Bell,  Op.  Surgery,  vol.  ii. 
p.  204.) 

In  transverse  fractures,  there  is  a considerable 
separation  between  the  two  fragments  of  the  bone, 
very  perceptible  to  the  finger,  when  the  hand  is 
placed  on  the  knee.  This  separation  is  not  occasioned 
equally  by  both  portions ; the  upper  one,  em- 
braced by  the  extensor  muscles,  is  drawn  upward 
very  forcibly  by  them,  the  patella  no  longer 
resisting,  while  the  inferior  portion,  being  merely 
connected  with  the  ligament  below,  is  not  moved 
by  any  muscle,  and  can  only  be  displaced  by  the 
motions  of  the  leg,  to  which  it  is  attached.  Hence, 
the  separation  is  least  when  the  limb  is  extended, 
being  then  only  produced  by  the  upper  frag- 
ment ; greatest,  when  the  limb  is  bent,  because 
both  pieces  contribute  to  it ; and  it  may  be 
increased  or  diminished,  by  bending  the  knee 
more  or  less. 

As  Boyer  has  particularly  noticed,  the  lacer- 
ation, or  not,  of  the  tendinous  expansion,  upon  the 
front  of  the  patella,  makes  a material  difference  in 
these  cases,  because  it  is  a part  of  great  importance 
in  the  cure.  According  to  this  author,  a portion 
of  it  in  simple  fractures  of  the  patella,  generally 
escapes  laceration,  and  the  separation  of  the  frag- 
ments is  then  not  very  considerable ; but  the 
violent  action  of  the  extensor  muscles,  a fall  sub- 
sequent to  the  fracture,  or  the  bending  of  the  knee 
too  much,  may  separate  the  pieces  of  bone  far  from 
each  other,  and  rupture  the  tendinous  expansion. 
(Mai.  Chir.  t. iii.  p.328.)  According  to  Sir  A. 
Cooper,  “ when  the  ligament  is  but  little  torn, 
the  separation  will  be  but  half  an  inch  ; but  under 
great  extent  of  injury,  the  bone  is  drawn  five 
inches  upwards,  the  capsular  ligament,  and  ten- 
dinous aponeurosis  covering  it,  being  then  greatly 
lacerated.”  (Surgical  Essays,  part  ii.  p.  84.) 

The  upper  portion  of  bone  may  be  moved  trans- 
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versely,  and  pain  is  thus  excited,  but  no  crepitus 
can  be  felt,  as  the  two  pieces  of  bone  are  not  suffi- 
ciently near  each  other.  When  the  swelling  of  the 
knee,  consequent  to  fractures  of  the  patella,  is 
great,  the  symptoms  of  the  injury  may  be  more  or 
less  obscure.  However,  in  consequence  of  the 
inability  of  the  extensor  muscles  fo  move  the  leg, 
except  in  a few  cases  where  the  fracture'  is  very 
low,  the  patient  cannot  stand  without  difficulty, 
and  is  unable  to  walk. 

In  the  treatment,  the  chief  indications  are  to 
overcome  the  action  of  the  extensor  muscles  of  the 
leg,  and  to  keep  the  fragments  as  near  each  other 
as  possible,  partly  by  a judicious  position  of  the 
limb,  and  partly  by  mechanical  means.  The  first 
indication  is  fulfilled  by  relaxing  the  above-men- 
tioned muscles ; 1st,  by  extending  the  leg  ; 2dly, 
by  bending  the  thigh  on  the  pelvis,  or,  in  other 
words,  raising  the  femur,  so  that  the  distance  be- 
tween the  knee  and  anterior  inferior  spinous  pro- 
cess of  the  ilium,  and  brim  of  the  acetabulum,  may 
be  as  little  as  possible  ; which  object,  however,  will 
also  require  the  body  to  be  raised,  and  the  pelvis 
somewhat  inclined  forwards,  so  that  the  rectus  may 
be  perfectly  relaxed.  In  short,  as  Richter  long  ago 
advised,  the  patient  should  be  almost  in  a sitting 
posture,  the  trunk  forming  a right  angle  with  the 
thigh.  (Bibl.  Chir.  b.  vi.  p.611.  Gottingen,  1782.) 
3dly,  the  muscles  are  to  be  compressed  with  a 
roller.  The  second  indication,  or  that  of  placing 
and  maintaining  the  fragments  in  contact,  or  as 
nearly  so  as  circumstances  will  allow,  is  in  a great 
measure  already  answered  by  the  above- recom- 
mended position  of  the  limb,  and  trunk  • but  it  is 
not  perfectly  fulfilled,  unless  the  upper  portion  of 
the  bone  be  also  pressed  towards  the  lower  frag- 
ment, and  mechanically  held  in  this  situation  by 
the  pressure  of  an  apparatus,  or  bandage.  And, 
in  pushing  the  upper  fragment  towards  the  lower 
one,  the  surgeon  should  always  be  careful,  that 
the  skin  be  not  depressed  and  pinched  between 
them. 

After  putting  the  patient  to  bed  upon  a mat- 
tress, and  in  the  desirable  posture,  with  the  limb 
confined,  supported,  and  raised,  as  above  directed, 
upon  a well-padded  hollow  splint,  Sir  A.  Cooper 
applies  at  first  no  bandage  to  the  knee,  but  covers 
it  with  linen  wet  with  a lotion,  composed  of  liq. 
plumbi  acet.  dilut.  ^v.  and  spir.  vin.  ^j.  If,  on 
the  succeeding  day,  or  two,  there  be  much  tension, 
or  ecchymosis,  leeches  should  be  applied,  and  the 
lotion  continued  ; but  the  employment  of  a band- 
age is  not  to  commence  until  the  tension  has  sub- 
sided ; for  Sir  A.  Cooper  assures  us,  that  he  has 
seen  the  greatest  suffering,  and  such  swelling  as 
threatened  gangrene,  produced  in  these  cases  bv 
the  too  early  use  of  a roller.  Instead  of  a circular 
bandage,  placed  above  and  below  the  broken 
bone,  and  drawn  together  with  tape,  &c.  so  as  to 
bring  the  upper  fragment  towards  the  lower  one, 
this  experienced  surgeon  prefers  the  following 
method. — A leathern  strap  is  buckled  round  the 
thigh,  above  the  broken  and  elevated  portion  of 
bone,  and  from  this  circular  piece  of  leather, 
another  strap  passes  under  the  middle  of  the  foot, 
the  leg  being  extended,  and  the  foot  considerably 
raised.  This  strap  is  brought  up  to  each  side  of 
the  patella,  and  buckled  to  the  leathern  band 
already  applied  to  the  lower  part  of  the  thigh.  It 
may  also  be  fastened  to  the  foot,  or  any  part  of  the 
I leg,  with  tapes.  The  limb  is  to  be  confined  in  this 
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position  five  weeks,  if  the  patient  be  an  adult,  and 
six  if  advanced  in  years.  Then  a slight  passive 
motion  is  to  be  begun,  and  to  be  gently  increased, 
from  day  to  day,  until  the  flexion  of  the  knee  is 
complete.  (Surgical  Essays,  part  ii.  p.  91.)  But, 
although  the  impropriety  of  making  any  constric- 
tion of  the  knee  with  a bandage,  while  the  skin  is 
swelled  and  inflamed,  must  be  obvious,  the  sur- 
geon ought  to  be  apprised,  that  such  swelling  and 
inflammation  ought  not  to  occasion  the  least  delay 
in  placing  the  limb  in  the  right  posture,  and  press- 
ing the  upper  fragment  towards  the  lower  one. 
Mohrenheim  ascribes  the  lameness  formerly  so 
frequent  after  this  fracture,  partly  to  the  custom 
of  not  thinking  of  bringing  the  pieces  of  bone 
together  until  the  swelling  had  subsided,  and 
partly  to  the  fashion  of  bending  the  joint  too  soon, 
with  the  view  of  j reserving  its  motion.  But,  says 
he,  nothing  can  be  clearer,  than  that  it  is  most  ad- 
vantageous to  attend  to  the  union  of  the  fracture 
first,  and  to  the  flexibility  of  the  joint  afterwards. 
(Beobacht ungen,  b.  ii.  8vo.  1783.)  Boyer  has 
likewise  remarked,  that  the  uniting  substance  is 
apt  to  yield,  and  become  lengthened,  by  bending 
the  knee  too  early,  and  he  therefore  never  allows 
this  motion  to  be  performed  before  the  end  of  two 
months.  When  the  ligamentous  substance  is 
long,  and  the  patient  very  slow  in  regaining  the 
use  of  the  extensor  muscles,  he  should  sit  every 
day  on  a table,  and  endeavour  to  bring  them  into 
action ; and  as  this  increases,  a weight  may  be 
affixed  to  the  foot,  as  Hunter,  Sheldon,  &c.  re* 
commend. 

Nothing  keeps  the  leg  more  surely  extended, 
than  a long,  broad,  excavated  splint,  with  a suit- 
able pad,  applied  to  the  posterior  part  of  the  thigh 
and  leg,  and  fixed  there  with  a roller,  while  the- 
thigh  itself  is  to  be  bent  by  raising  the  whole  limb, 
from  the  heel  to  the  top  of  the  thigh,  with  pillows, 
which,  of  course,  must  form  a gradual  ascent  from 
the  tuberosity  of  the  ischium  to  the  foot. 

The  broken  patella  commonly  unites  by  means 
of  a ligamentous  substance,  instead  of  bone. 
However,  that  an  osseous  union  may  follow  a 
transverse  fracture  of  the  patella,  and  still  more 
frequently  a perpendicular  one,  is  a fact  of  which 
there  is  not  now  the  slightest  doubt.  Thus,  Lal- 
lement  has  published  an  unequivocal  specimen  of 
a transverse  fracture  united  by  bone,  with  the 
history  of  the  case,  and  the  appearances  after  the 
death  of  the  patient  from  some  other  affection. 
(Boyer,  Mai.  Chir.  t.  iii.  p.  355,  &c.)  In  the 
collection  of  Dr.  William  Hunter,  there  is  one  well 
marked  instance  of  the  bony  union  of  a transverse 
fracture  of  the  patella,  and  other  examples  have 
been  seen  in  the  dead  subject  by  Mr.  Wilson. 
(On  the  Structure,  Physiology,  &;c.  of  the  Skeleton, 
p.  240.)  In  Sir  Charles  Bell’s  museum  were 
likewise  similar  specimens,  one  or  two  of 
which  are  now  in  the  museum  of  University  Col- 
lege. (On  Injuries  of  the  Spine  and  Thigh- 
Bone,  p.  57,  58.)  The  reason  why  transverse 
fractures  of  the  patella  do  not  commonly  unite  by 
callus,  is  not  owing  to  the  want  of  power  in  this 
bone  to  produce  an  osseous  connecting  substance  ; 
for,  as  Larrey  has  several  times  noticed,  if  the 
fragments  are  kept  in  perfect  contact  by  means  of 
a suitable  apparatus,  their  bony  reunion  becomes 
so  complete,  that  scarcely  any  vestige  of  the  injury 
can  afterwards  be  traced.  (Journ.  Compltm.  t.  viii. 
p.  114.)  Indeed,  it  is  a fact,  on  which  Larrey 


dwells,  as  affording  a proof  that  callus  is  produced 
not  by  the  periosteum,  but  by  the  vessels  of  the 
bones  themselves.  And,  what  must  add  strength 
to  the  purport  of  the  foregoing  remarks,  is  the  con- 
sideration, that  perpendicular  or  longitudinal  frac- 
tures of  the  patella,  which  are  not  liable  to  any 
displacement  from  the  action  of  the  extensor 
muscles  of  the  leg,  readily  admit  of  bony  union. 

( Wilson  on  the  Structure  and  Physiology,  fyc.  of 
the  Skeleton,  p.  239.)  This  is  a statement  which, 
I think,  could  not  be  rendered  doubtful  by  any  ex- 
periments made  on  animals,  without  the  advan- 
tages of  quietude  and  proper  treatment.  Yet,  there 
are  other  facts  related,  which  prove  that,  both 
in  longitudinal  and  transverse  fractures,  a liga- 
mentous union  is  generally  produced,  when  the 
fragments  are  separated ; but,  if  these  are  not 
drawn  asunder,  an  osseous  union  takes  place. 
Thus,  in  one  case,  reported  by  Sir  A.  Cooper, 
one  third  of  the  patella  was  separated  from  the 
rest  of  this  bone,  and  had  united  by  ligament,  a 
free  motion  being  left  between  the  fragments. 
(Surgical  Essays,  part  ii.  p.  94.)  The  same  gen- 
tleman divided  the  patella  longitudinally  in  a dog, 
without  extending  the  division  into  the  tendon 
above,  or  the  ligament  below,  so  that  the  fragments 
could  not  be  separated.  In  three  weeks,  a close 
bony  union  was  the  result,  (p.  95.)  A case 
is  also  related,  in  which  a gentleman  fractured  the 
patella  transversely,  and  the  lower  portion  likewise 
perpendicularly.  The  transverse  fracture  united 
as  usual,  by  ligament,  the  perpendicular  one,  by 
bone.  (p.  96.)  Sir  Charles  Bell  gives  another 
explanation  of  the  cause  of  union  being  by  bone 
or  ligament.  In  the  common  case,  says  he,  of 
fracture  of  the  patella  by  the  sudden  action  of  the 
quadriceps  extensor,  the  pieces  are  separated  with- 
out that  degree  of  violence  which  is  necessary  to 
produce  reunion  by  bone.  But,  when  the  patella 
is  broken  by  a blow,  or  kick,  there  is  not  only  less 
retraction,  but  “ the  injury,  bloody  effusion, 
tumefaction,  and  rigidity  of  the  parts,  resemble 
that  which  attends  the  fracture  of  any  other  bone, 
and  the  fragments  unite  by  bone.”  (On  Injuries 
of  the  Spine,  fyc»  p.  58.) 

The  incorrect  notions,  formerly  entertained, 
respecting  the  inconveniences  of  an  exudation  and 
projection  of  the  callus  into  the  joint  after  a frac- 
ture of  the  patella,  and  especially  when  the  frag- 
ments are  kept  in  contact,  were  long  ago  refuted 
by  Pott  and  Sheldon.  (Pott's  Chir.  Works,  vol. 
i.  p.  332.  ed.  of  1808.  Sheldon's  Essay  on  the 
Fracture  oj  the  Patella,  8jc.  8vo.  Lond.  1789.) 
On  the  contrary,  as  Sir  A.  Cooper  particularly 
remarks,  “ the  internal  articular  surface  of  the 
bone  preserves  its  natural  smoothness.”  (Essays, 
part  ii.  p.  86.)  How  such  doctrine  of  a super- 
abundant callus  could  be  reconciled  with  the 
doubts  about  a bony  union  being  ever  possible, 
appears  difficult  of  explanation. 

Pott,  and  some  others,  thought  that  an  inter- 
space between  the  two  pieces  of  the  patella,  with  a 
certain  length  of  the  connecting  substance,  might 
be  advantageous  in  the  motion  of  the  joint;  but 
Desault,  Boyer,  Sir  A.  Cooper,  Sir  J.  Earle,  and 
others,  have  always  found,  that  the  greater  the 
distance  between  the  two  pieces  of  the  bone,  the 
greater  is  the  difficulty  afterwards  in  walking  up  a 
rising,  or  over  an  unequal  ground. 

In  the  treatment  of  a longitudinal,  or  perpendi- 
' cular  fracture  of  the  patella,  the  leg  should  be  kept 
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extended,  leeches  used,  and  a cold  lotion  applied. 
After  a few  days  a roller  is  to  be  put  round  the 
limb,  and  then  a laced  knee-cap,  with  straps 
buckled  round  the  limb  above  and  below  the 
patella.  ( Sir  A.  Cooper,  vol.  cit.  p.  96.)  The  ex- 
perience of  Dupuytren  confirms  the  fact,  that  a 
longitudinal  fracture  of  the  patella  is  soon  firmly 
consolidated.  ( Annuaire  Mtd.  Chir.  de  Paris, 
p.  94.  Ato.  Paris,  1819.)  Compound  fractures 
of  the  patella  frequently  terminate  in  the  death  of 
the  patient,  unless  amputation  be  performed  early. 
The  injury,  however,  does  not  invariably  lead 
either  to  the  loss  of  life  or  limb.  I saw  a case  in 
St.  Bartholomew’s  Hospital,  in  the  year  1820, 
under  Mr.  Vincent,  where  the  patella  was  broken 
to  pieces,  and  the  opening  so  extensive,  that  the 
fingers  readily  passed  into  the  joint ; yet,  after  a 
tedious  confinement,  the  formation  of  abscesses, 
and  the  separation  of  several  fragments  of  bone, 
the  patient  recovered  with  a stiff  joint.  In  general, 
however,  I believe,  with  Sir  A.  Cooper,  that  in 
compound  fractures  of  the  patella,  if  the  laceration 
be  extensive,  or  the  contusion  very  considerable, 
amputation  will  be  required  : but,  if  the  wound  be 
small,  the  patient  not  irritable,  and  no  sloughing 
of  the  integuments,  or  ligament,  likely  to  occur,  it 
will  be  best  to  try  to  save  the  limb.  (Vol.  cit. 
p.  99.)  The  wound  should  be  reunited  as  speedily 
as  possible,  and  advantage  taken  of  evaporating 
lotions,  perfect  rest  in  a desirable  posture,  a very 
low  regimen,  leeches,  venesection,  and  saline  open- 
ing medicines.  Since  the  above  remarks  were  first 
drawn  up,  I saw  another  case  of  bad  compound 
fracture  of  the  patella  in  St.  Bartholomew’s  Hos- 
pital, where  it  had  been  about  a month.  No 
fragments  of  bone  had  then  been  removed,  but  a 
good  deal  of  matter  issued  daily  from  the  wound, 
and  the  patient  was  in  considerable  danger  of 
losing  his  limb,  or  even  his  life. 

In  addition  to  the  works  already  cited,  consult  D.  H, 
Meibomius,  de  Patellae  Osse,  ejusque  Laesionibus,  et 
Curatione.  Franck.  1697.  P.  Camper , Diss.  de  Fractura 
Patellas,  et  Olecrani,  4to.  Hagee  Comit.  1789.  Buirer,  in 
v.  Siebold,  Chiron,  3.  1.  p.  64.  T.  Alcock , in  Trans,  of 
the  Associated  Apothecaries,  &c.  vol.  i. 

Fractures  of  the  Leg 

May  be  transverse  or  oblique.  The  first  case  is 
most  common  in  children  and  in  adults,  who  meet 
with  fracture  of  the  tibia  above  the  lower  fourth  of 
the  bone.  (See  Sanson,  in  Diet,  de  Mdd.  et  de 
Chir.  Pratiques,  t.  viii.  p.  557.)  Experience 
proves,  that  the  bones  of  the  leg  are  much  more 
frequently  broken  together,  than  singly  ; a fact 
ascribed  by  Boyer  to  the  strength  of  the  knee  and 
ankle-joints.  (Mai.  Chir.  t.  iii.  p.  360.)  The 
direction  of  an  oblique  fracture  of  the  tibia  is  often 
from  below  upward,  and  from  within  outward,  the 
end  of  the  upper  fragment  mostly  presenting  itself 
under  the  skin  at  the  front  and  inner  part  of  the 
leg.  In  these  cases,  the  longitudinal  displacement 
of  the  fracture  is  less  constant,  than  the  horizontal 
and  angular.  However,  when  it  does  happen,  the 
inferior  fragments  are  drawn  outward  and  back- 
ward, whilst  the  superior  project  internally  and 
forward.  The  angular  displacement  may  be  pro- 
duced either  by  the  action  of  the  posterior  muscles 
of  the  leg,  or  the  weight  of  the  foot,  and,  in  both 
cases,  the  angle  projects  forwards.  But  it  may 
be  directed  posteriorly,  if  the  heel  be  too  much 
raised.  A rotatory  displacement,  most  commonly 
happening  in  the  direction  outwards,  is  produced 
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by  the  inclination  of  the  foot ; but,  if  this  be  turned 
too  much  inwards,  the  rotatory  displacement 
will  be  in  that  direction.  A longitudinal  dis- 
placement cannot  so  easily  take  place  in  trans- 
verse  fractures,  on  account  of  the  considerable 
extent  of  the  surfaces  of  bone  ; but,  in  oblique 
fractures,  the  inferior  fragments  are  almost  always 
drawn  upward  by  the  action  of  the  posterior  mus- 
cles of  the  leg,  in  which  position  of  the  parts  the 
lower  ends  of  the  superior  fragments  project  for- 
wards, and  may  be  felt  by  the  hand.  Sometimes, 
however,  when  the  solution  of  continuity  is  ob- 
liquely downward  and  outward,  the  anterior  pro- 
jection will  be  produced  by  the  lower  pieces.  In 
both  kinds  of  displacement,  the  pointed  ends  of  the 
bones  may  tear  and  penetrate  the  integuments,  and 
cause  a compound  fracture. 

The  usual  symptoms,  denoting  a fracture  of 
both  bones  of  the  leg,  are  a change  in  the  direction 
and  shape  of  the  limb,  pain,  and  incapability  of 
walking,  or  bearing  upon  the  limb,  mobility  of  the 
fractured  pieces,  and  a distinct  crepitus. 

Fractures  near  the  knee  are  not  very  subject  to 
displacement,  on  account  of  the  thickness  of  the 
tibia  at  that  part ; but  they  are  more  dangerous 
than  those  of  the  middle  of  the  bone,  because  often 
followed  by  inflammation  of  the  knee-joint.  Frac- 
tures, close  to  the  ankle,  are  also  severe  accidents. 
Oblique  fractures  are  more  difficult  of  manage- 
ment than  transverse,  and,  when  the  displacement  is 
considerable,  the  integuments  are  in  danger  of 
being  torn  by  the  projecting  points  of  the  superior 
portion  of  the  tibia. 

To  bad  compound  fractures  of  the  leg  most  of 
the  observations,  already  delivered  on  compound 
fractures  in  general,  are  applicable. 

When  the  size  of  the  tibia  is  compared  with  that 
of  the  fibula,  and  the  close  connection  of  these 
bones  to  each  other  is  remembered,  an  opinion 
might  be  formed,  that  the  first  could  never  be 
broken  without  the  second.  Experience,  however, 
proves  the  contrary ; and  reasons  for  this  fact  may 
be  deduced  from  the  consideration,  that  the  tibia  is 
the  bone  which  supports  the  weight  of  the  body, 
and  that  it  is  situated  at  the  fore  part  of  the  limb, 
simply  covered  by  the  skin,  and  much  exposed  to 
the  effects  of  direct  violence.  (See  Boyer,  Mai. 
Chir.  t.  iii.  p.  373.)  The  fibula  is,  as  it  were,  out 
of  the  line  in  which  the  weight  of  the  body  is 
transmitted  to  the  foot.  Its  elasticity,  which  con- 
tinues until  old  age;  the  few  efforts  sustained  by 
it  in  the  greater  part  of  its  length  ; the  manner  in 
which  it  is  protected  in  front  by  the  muscles  in  the 
interosseous  space,  and  by  the  tibia  itself ; behind, 
by  the  muscles  of  the  calf ; and  externally  by  the 
perongei ; are  all  circumstances  tending  to  weaken 
the  effect  of  external  violence  upon  it,  and  to 
lessen  the  number  of  its  fractures.  Yet,  Du- 
puytren calculated,  that  they  were  more  frequent, 
than  usually  stated,  and  that  those  of  the  lower 
end  of  it,  in  relation  to  other  fractures  of  the 
leg,  were  as  one  to  three.  (See  Clin.  Chir.  t.  i. 
p.  189.)  Fractures  at  any  point  of  the  three  upper 
thirds  of  the  tibia  can  scarcely  happen,  except 
from  direct  violence,  as  that  from  a gunshot 
wound,  a blow,  or  the  passage  of  a heavy  body 
over  the  leg.  But  the  lower  fourth  is  exposed  both 
to  the  action  of  direct  causes,  and  to  fractures  by 
contre-coup,  as  they  are  termed,  like  those  which 
happen  from  a fall  on  the  sole  of  the  foot  from  a 
considerable  height.  Fractures  of  the  lower  end 
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of  the  tibia  alone  are  not  common ; the  fibula 
being  almost  always  broken  at  the  same  time. 

( Sanson , Dict.de  Med.et  de  Chir.  Pratiques,  t.  viii. 
p.  557.)  When  the  'tibia  alone  is  broken,  the 
fracture  is  frequently  transverse.  When  the  in- 
jury happens  near  the  knee,  the  great  extent  of 
the  fractured  surfaces  prevents  any  considerable 
displacement  of  the  fragments  ; and  the  fibula, 
acting  as  a support  on  the  external  side,,  con- 
tributes also  to  this  effect.  Boyer,  however,  saw 
one  instance,  in  which  the  tibia  had  been  broken 
by  the  kick  of  a horse,  and  the  fragments  dis- 
placed in  the  direction  of  the  axis  of  the  bone, 
which  displacement  could  not  be  rectified,  and  the 
bone  remained  permanently  arched. 

The  absence  of  displacement  sometimes  obscures 
the  diagnosis  of  fractures  of  the  tibia,  and  the 
difficulty  is  further  increased  by  the  little  pain  and 
inconvenience  occasionally  attending  such  a frac- 
ture, with  which  the  patient  has  been  known  even 
to  walk. 

Whenever  there  is  reason  to  suspect  the  acci- 
dent, in  consequence  of  a blow  or  a fall  on  the 
leg,  the  part  should  be  minutely  examined.  The 
lingers  are  to  be  moved  along  the  anterior  surface 
and  sharp  edge  of  the  tibia,  the  slightest  inequality 
in  which  may  be  easily  perceived,  on  account  of 
their  being  covered  only  by  the  skin ; and  the  mo- 
tion of  the  pieces  may  be  distinguished,  by  grasp- 
ing the  opposite  ends  of  the  bone,  and  pushing 
them  in  contrary  directions.  However,  this  motion, 
and  the  crepitus,  are  not  always  very  plain,  on 
account  of  the  fibula  not  allowing  the  fractured  por- 
tions to  be  sufficiently  moved  on  one  another. 

In  a review  of  the  position  and  strength  of  the 
two  bones  of  the  leg,  it  will  appear,  that  the  tibia 
supports  alone  the  whole  weight  of  the  body, 
every  shock  directed  in  the  axis  of  the  limb,  and 
many  kinds  of  force  applied  also  in  the  trans- 
verse direction,  without  operating  upon  any  par- 
ticular point.  Hence,  the  frequency  of  fractures 
of  the  tibia  ; and,  if  the  fibula  is  generally  broken 
likewise,  the  latter  injury  is  subsequent  to  the 
other,  and  takes  place  because  this  slender  bone 
is  not  capable  of  bearing  the  weight  of  the  body, 
the  impulse  of  external  violence,  and  even 
the  action  of  the  muscles,  after  the  tibia  has 
given  way.  ( Dupuytren , Annuaire  Med.  Chir. 
des  Hopitaux  de  Paris,  p.  15.  4to.  Paris,  1819.) 
On  the  other  hand,  as  the  same  distinguished 
surgeon  remarks,  the  fibula  being  principally  de- 
signed as  a support  for  the  outside  of  the  foot, 
it  is  particularly  when  this  function  is  to  be  ex- 
ecuted and  its  lower  end  has  to  make  resistance 
to  efforts  made  in  that  direction,  that  it  is  frac- 
tured ; and,  if  the  lower  part  of  the  tibia  be  also 
sometimes  broken  by  the  same  force,  it  is  almost 
always  consecutively,  and  not  by  the  effect  of  a 
direct  and  simultaneous  action  upon  the  two 
bones,  (p.  17.)  All  fractures  of  the  fibula, 
however,  are  not  caused  in  the  preceding  man- 
ner ; and  Dupuytren  concurs  with  Boyer,  Sir 
C.  Bell,  and  all  the  best  writers  on  this  subject, 
in  dividing  these  cases  into  two  kinds:  first, 
those  in  which  the  force  is  applied  directly  to  the 
bone  itself;  Secondly,  the  more  important  and 
serious  cases,  in  which  the  force  operates  upon 
the  fibula,  through  the  medium  of  the  foot.  With 
respect  to  the  first  class  of  cases,  the  situation  of 
the  fibula  on  the  outer  side  of  the  leg,  a situation 
which  would  seem  to  expose  it  much  to  external 
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violence ; its  slenderness  ; the  interspace  left  be- 
tween it  and  the  tibia,  at  the  middle  part  of  the 
leg;  and  the  way  in  which  each  end  of  it  rests 
upon  the  latter  bone ; would  lead  one  to  expect 
that  its  middle  portion  must  often  be  broken  ; 
yet  the  case  is  less  frequent  than  might  be  ap- 
prehended. And,  as  Dupuytren  observes,  there 
are  two  reasons  for  this  fact ; viz.  the  protection 
which  the  fibula  receives  from  the  peroneei 
muscles,  and  the  rarity  of  circumstances  capable 
of  producing  a fracture  by  a direct  cause.  These 
fractures,  which  are  not  usually  attended  with 
deformity,  and,  in  some  cases,  even  do  not  hinder 
the  patient  from  bearing  upon  the  foot,  cannot  for 
the  most  part  be  ascertained,  unless  attention  be 
paid  to  the  manner  in  which  the  accident  was 
produced,  and  to  the  presence  of  ecchymosis,  and 
of  more  or  less  pain  in  the  part  which  has  been 
struck  or  pressed  upon  ; together  with  a degree 
of  irregularity  of  the  fibula,  perceptible  by  the 
fingers,  and  a more  or  less  distinct  moveableness 
and  crepitus  of  the  ends  of  the  fracture. 

The  usual  causes  of  this  sort  of  fracture  are 
blows  on  the  fibula,  gunshot  wounds,  the  fall  of 
heavy  bodies  on  the  outside  of  the  leg,  or  the 
passage  of  them  over  the  same  part.  The  foot  is 
generally  twisted,  either  inwards  or  outwards, 
and,  in  most  instances,  the  accident  is  easily  cured 
by  means  of  rest,  without  being  accompanied  by 
any  of  the  symptoms  so  often  complicating  other 
fractures  of  the  fibula,  produced  by  distortion  of 
the  foot.  ( Dupuytren , vol.  cit.  p.  40.)  A strik- 
ing analogy  may  be  remarked  between  fractures 
of  the  central  part  of  the  fibula,  and  those  of  the 
corresponding  portion  of  the  ulna,  and  this  in  re- 
spect to  causes,  symptoms,  treatment,  and  conse- 
quences. Fractures  of  the  middle  of  the  ulna, 
like  those  of  the  body  of  the  fibula,  are  always  oc- 
casioned by  blows  or  falls  on  the  fractured  part, 
or  by  violence  applied  directly  to  the  bone.  Such 
fractures  are  scarcely  ever  attended  with  any  de- 
formity in  the  limb,  incapacity  of  moving  it,  or 
displacement  of  the  fragments ; and  just  as  some 
individuals  are  able  to  walk  with  a broken  fibula, 
others,  notwithstanding  a fracture  of  the  ulna,  are 
found  capable  of  using  their  fore-arm,  nearly  as 
well  as  if  it  were  free  from  injury.  The  latter 
case,  like  that  of  a fracture  of  the  fibula,  can  only 
be  known  by  the  recollection  of  the  way  in  which 
the  hurt  was  received,  the  pain,  ecchymosis,  irre- 
gularities, motion,  and  crepitus,  which  last  effects 
are  also  not  very  obvious  so  high  up  the  bone. 
Like  fractures  of  the  body  of  the  fibula,  those  of 
the  body  of  the  ulna  only  require  rest  and  discu- 
tient  applications,  and  very  seldom  the  bandages, 
&c.  necessary  in  the  treatment  of  fractures  of  both 
bones  of  the  fore-arm,  or  of  the  radius  alone. 
(Vol.  cit.  p.  50.) 

Fractures  of  the  fibula  from  an  indirect  cause 
may  happen  from  the  foot  being  violently  twisted 
either  inwards  or  outwards.  In  both  instances, 
the  cause  of  the  fracture  is  a change  in  the  direc- 
tion of  the  line,  in  which  the  weight  of  the  body 
is  transmitted. . In  the  first  case,  the  said  line, 
instead  of  following,  as  it  commonly  does,  the  axis 
of  the  tibia,  and  falling  upon  the  astragalus,  crosses 
the  lower  end  of  the  tibia  and  the  ankle-joint,  ob- 
liquely from  within  outwards,  and  after  passing 
across  the  malleolus  externus,  extends  to  the  out- 
side of  the  member.  The  parts  then  supporting 
the  weight  of  the  body  are  the  malleolus  externus, 
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and  the  lower  end  of  the  tibia ; besides  which 
state  of  parts,  the  same  malleolus  is  subjected  to 
the  traction  of  the  external  lateral  ligaments,  which 
operate  with  great  force,  in  consequence  of  those 
ligaments  being  now  nearly  at  a right  angle  with 
the  lower  end  of  the  fibula,  while  this  process  it- 
self is  in  contact  with  the  astragalus,  which  is  pro- 
pelled from  within  outwards  by  the  tibia.  The 
latter  bone,  being  thicker  and  stronger  than  the 
fibula,  generally  resists,  and,  if  the  malleolus  in- 
ternus  sometimes  happens  to  break,  it  is  second- 
arily, as  an  effect  of  the  displacement  of  the  foot 
outwards. 

In  the  other  example,  where  the  foot  is  twisted 
outwards,  the  centre  of  gravity  of  the  body,  in 
stead  of  followingits  usual  course,  obliquely  crosses 
the  lower  end  of  the  fibula,  the  ankle-joint,  and 
the  malleolus  internus,  and  falls  on  the  ground  at 
a greater  or  lesser  distance  from  the  inner  edge  of 
the  foot.  On  the  one  side,  the  internal  lateral 
ligaments  and  malleolus,  and  on  the  other,  the 
lower  end  of  the  fibula,  are  then  the  parts  which 
have  to  bear  the  weight  of  the  whole  body,  and 
the  force  of  the  muscles  ; and  they  are  also  the 
parts  which  are  torn  and  fractured  ; first,  the  in- 
ternal lateral  ligaments,  or  the  malleolus;  and, 
secondly,  the  lower  portion  of  the  fibula.  ( Annu- 
dire  Med.  Chir.  de  Paris,  1819.  p.  66,  67.)  Some 
of  the  symptoms  of  a fracture  of  the  fibula,  from 
an  indirect  cause,  depend  upon  the  fracture  of  that 
bone,  and  others  upon  the  dislocation  of  the 
foot.  They  are  divided  by  Dupuytren  into  two 
kinds ; viz.  presumptive , and  characteristic.  The 
first  are,  the  way  in  which  the  patient  received 
his  hurt ; a noise,  or  sort  of  crack  heard  by  him  at 
the  instant  of  the  injury  ; a fixed  pain  at  the  lower 
part  of  the  fibula ; a difficulty,  or  inability  of 
walking  ; more  or  less  swelling  round  the  ankle, 
especially  about  the  malleolus  externus,  and  lower 
portion  of  the  fibula.  The  characteristic  symptoms 
are,  an  irregularity  and  unnatural  moveableness  of 
some  point  of  the  lower  end  of  the  fibula  ; a 
crepitus,  which  can  be  more  or  less  distinctly  felt 
by  pressing  upon  and  moving  the  part;  mobility 
of  the  whole  foot  transversely,  or  horizontally ; a 
facility  of  bringing  the  lower  end  of  the  fibula 
towards  the  tibia  by  pressure  ; a change  in  the 
point  of  incidence  of  the  axis  of  the  limb  upon  the 
foot ; distortion  of  the  foot  outwards,  and  some- 
times backwards  ; rotation  of  the  same  part  upon 
its  axis  from  within  outwards  ; an  angular  depres- 
sion, more  or  less  manifest,  at  the  outer  and  lower 
part  of  the  leg  ; projection  of  the  internal  mal- 
leolus ; disappearance  of  almost  all  these  sym- 
ptoms, as  soon  as  reduction  is  effected  by  a force 
applied  to  the  foot ; and  their  immediate  recur- 
rence when  such  force  is  discontinued,  particu- 
larly if  the  limb  be  in  the  extended  posture.  (Vol. 
cit.  p.  68.) 

In  considering  the  varieties  of  simple  fracture 
of  the  fibula,  the  first,  to  which  Dupuytren  ad- 
verts, is  that  in  which  ;the  bone  is  broken  more 
than  three  inches  above  the  extremity  of  the  mal- 
leolus externus ; a case,  neither  accompanied  nor 
followed  by  any  displacement  of  the  foot,  and  al- 
most always  produced  by  the  direct  application  of 
violence  to  the  broken  part  of  the  bone. 

A second  variety  of  simple  fractures  of  the 
fibula  is  when  the  bone  has  been  broken,  either 
by  direct,  or  indirect  force,  within  three  inches 
from  the  end  of  the  malleolus  externus,  and  when 
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the  foot  is  not  displaced,  though  much  displace- 
ment is  possible,  and,  indeed,  often  arises  from 
the  slightest  effort,  or  movement,  made  by  the 
patient.  The  most  frequent  point  of  injury  is 
about  two  inches  and  a half  above  the  extremity 
of  the  outer  malleolus.  This  is  generally  the 
place  of  a fracture,  caused  by  a twist  of  the  foot 
outwards;  but,  the  accident  may  happen  lower 
down,  as  is  commonly  seen,  when  the  fracture  is 
occasioned  by  a twist  of  the  foot  inwards. 

These  fractures  of  the  fibula,  abstractedly  viewed, 
are  not  of  much  importance  in  themselves  ; but 
with  reference  to  the  manner  in  which  they  fa- 
cilitate the  dislocation  of  the  foot,  they  are  very 
serious. 

Amongst  the  most  frequent  complications  of 
fractures  of  the  fibula,  are  the  rupture  of  the  in- 
ternal lateral  ligaments,  the  detachment  of  the 
point  of  the  inner  malleolus,  and  fracture  of  the 
lower  part  of  the  tibia.  When  these  injuries 
originate  from  a violent  twist  of  the  foot  outwards, 
they  precede  the  fracture  of  the  fibula;  but,  when 
they  are  caused  by  a twist  inwards,  they  follow 
the  breaking  of  that  bone.  ( Dupuytren , vol.  cit, 
p.  96.) 

Besides  distortion  of  the  foot  outwards,  or 
inwards,  as  attending  certain  fractures  of  the 
fibula,  another  complication  may  be  dislocation 
of  the  foot  backwards,  produced  by  the  action  of 
the  muscles  of  the  calf,  and  not  by  the  same 
causes  which  broke  the  bone.  However,  when- 
ever the  malleolus  internus  has  not  given  way, 
the  dislocation  is  incomplete,  and  the  foot  is  in- 
clined outwards  as  well  as  backwards.  In  the 
complete  luxation,  Dupuytren  considers  the  bent 
posture  exceedingly  advantageous,  though  he  ad- 
mits that  it  will  not  always  maintain  the  reduction. 

Treatment  of  Fractures  of  the  Leg. 

As  in  cases  of  fractured  thighs,  the  practitioner 
may  adopt  either  a bent  or  a straight  position  of 
the  limb  : in  this  country,  surgeons  mostly  follow 
Pott’s  advice,  and  select  the  first  one.  A few, 
however,  are  advocates  for  the  extended  position, 
and  amongst  them,  Dr.  Houston  deserves  to  be 
particularly  noticed,  on  account  of  the  ingenuity 
of  his  arguments,  the  novelty  of  his  views  re- 
specting the  causes  of  spasmodic  action  of  the 
muscles  in  these  cases,  and  the  facts  which  he 
brings  forward.  (See  Dublin  Journ.  of  Med. 
Science,  vol.  viii.)  But,  notwithstanding  his  ob- 
jections, to  the  bent  position,  experience  has  taught 
me,  that  it  is,  generally  speaking,  the  most  advan- 
tageous for  a broken  leg.  The  strong  muscles  of 
the  calf,  are  the  powers  which  tend  to  displace  the 
ends  of  the  fracture,  and  their  relaxation  is  a thing 
of  the  first-rate  importance.  It  is  quite  different 
in  the  thigh,  where  the  muscles  are  so  numerous, 
that  the  attempt  to  relax,  by  any  position  of  the 
limb,  all  such  as  have  the  power  of  displacing  the 
fragments,  would  be  in  vain.  I am  ready  to  ac- 
knowledge, however,  that,  in  Pott’s  method,  the 
apparatus  is  defective,  inasmuch  as  it  does  not 
keep  the  knee-joint  from  moving ; yet  it  is  cer- 
tain, that  such  motion  has  not  so  injuifious  an 
effect  upon  fractures  of  the  leg,  as  it  has  upon  those 
of  the  thigh.  When  the  case  is  complicated 
with  a wound,  which  cannot  be  dressed  in  the 
bent  posture  of  the  limb  without  great  disturb- 
ance of  the  fracture,  the  straight  position  ought 
unquestionably  to  be  preferred.  With  respect  to 
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one  of  Pott’s  objections  to  this  position,  viz.  that  it 
makes  the  knee  stiff  for  a long  while  afterwards,  I 
suspect  that  we  should  not  lay  much  stress  upon 
the  circumstance  ; because,  as  Boyer  has  correctly 
observed,  it  is  always  the  joint  situated  below  the 
fracture  that  is  thus  affected. 

In  the  fracture  of  both  tibia  and  fibula  (says 
Pott),  the  knee  should  be  moderately  bent ; the 
thigh,  bod}'-,  and  leg,  being  in  the  same  position  as 
in  the  broken  thigh.  If  common  splints  be  used, 
one  should  be  placed  underneath  the  leg,  extend- 
ing from  above  the  knee  to  below  the  ankle,  the 
foot  being  properly  supported  by  pillows,  bolsters, 
&c. ; and  another  splint  of  the  same  length  should 
be  placed  on  the  upper  side,  comprehending  both 
joints  in  the  same  manner. 

The  strong  muscles  of  the  leg  being  relaxed,  the 
surgeon  is  to  make  such  extension  as  seems  re- 
quisite, for  bringing  the  ends  of  the  fracture  into 
even  apposition.  Then  he  is  carefully  to  raise  the 
leg  a little  way  from  the  surface  of  the  bed,  by 
taking  firm  hold  of  the  limb,  above  and  below  the 
fracture,  and  elevating  the  broken  bones  together, 
in  such  a way  as  shall  keep  both  the  upper  and 
lower  portions  as  nearly  as  possible  on  the  same 
level.  At  this  moment  an  assistant  should  put  ex- 
actly beneath  the  leg  the  under  splint,  which  has 
been  previously  made  ready, 'by  covering  it  with  a 
soft  pad,  and  laying  over  this  an  eighteen-tailed 
bandage.  The  limb  is  now  to  be  gently  depressed, 
till  it  rests  on  the  apparatus.  The  surgeon,  before 
proceeding  further,  must  once  more  observe  that 
the  ends  of  the  bones  are  evenly  in  contact.  Being 
assured  of  this  important  point,  he  is  to  apply  a 
piece  of  soap-plaster,  and  lay  down  the  tails  of  the 
bandage.  Another  soft  pad,  well-filled  with  tow, 
is  next  to  be  put  over  the  upper  surface  of  the  leg, 
and  over  that  the  other  splint,  and  then  the  straps 
are  to  be  fastened. 

This  mode  of  treatment,  as  preferred  by  Pott 
and  his  followers,  is  less  extensively  adopted  at  the 
present  time,  than  formerly.  The  disadvantage  of 
leaving  the  limb,  and  especially  the  knee,  moveable, 
must  be  self-evident  ; and  whoever  has  had  the 
opportunity  of  observing  the  treatment  of  fractures 
of  the  leg  in  a slightly  flexed  position,  on  M‘ In  tyre’s 
double  inclined  plane,  with  the  patient  on  his  back, 
must  be  fully  convinced  of  its  superiority,  and 
greater  simplicity.  No  eighteen-tailed  bandage  is 
required.  The  whole  limb,  including  knee  and 
foot,  is  kept  perfectly  steady.  A circular  hole,  as 
advised  by  Mr.  Liston,  is  made  in  the  apparatus 
unper  the  heel,  so  as  to  lessen  the  pressure  in  that 
situation,  and  the  chance  of  ulceration,  or  sloughing. 
The  apparatus,  lined  by  proper  pads,  receives  the 
limb  ; the  foot  is  supported  upon  the  foot-piece, 
with  the  intervention  of  soft  materials  ; and  the 
limb,  from  the  lower  part  of  the  thigh  down  to  the 
toes,  is  then  encircled,  together  with  the  double  in- 
clined plane  and  its  foot-piece,  with  common  rollers. 
Of  these,  we  generally  employ  three  : one  for  the 
thigh,  knee,  and  upper  part  of  the  leg  ; a second, 
for  the  foot,  and  the  leg  ; and  a third,  for  the  central 
part  of  the  leg,  and  place  of  the  fracture,  which  is 
put  on  last.  One  great  advantage  of  this  method 
is,  that  the  central  piece  of  the  roller  may  be  re- 
moved as  often  as  the  surgeon  pleases,  and  the  frac- 
ture examined,  or,  if  a compound  one,  the  wound 
cleaned  and  dressed,  without  the  slightest  disturb- 
ance of  the  fracture  itself,  or  any  motion  of  the 
limb. 


Pott’s  method  of  treating  fractures  of  the  fibula, 
complicated  with  luxation  of  the  tibia,  is  described 
in  the  article  Dislocations.  I consider  it  a very 
inferior  plan,  to  that  followed  in  University  College 
Hospital  with  M‘Intyre’s  apparatus.  I would 
make  the  same  observation  with  respect  to  Dupuy- 
tren’s  mode,  ingenious  and  scientific  as  it  is.  Pott’s 
method  of  treatment  is  not  calculated  to  prevent 
the  falling-in  of  the  lower  extremity  of  the  fibula 
towards  the  tibia.  In  a fracture  of  the  lower  end 
of  the  fibula,  when  the  foot  is  brought  into  the  state 
of  extreme  adduction,  it  draws  by  means  of  the 
lateral  ligaments  the  point  of  the  outer  malleolus  in 
an  inward  direction,  and,  consequently,  the  frac- 
tured portion  corresponding  to  it  is  drawn  outwards 
from  the  tibia.  It  is  on  this  principle,  that  Dupuy- 
tren’s  mode  of  treating  this  accident  is  founded.  In 
all  cases,  then,  a fracture  of  the  fibula,  accompanied 
with  luxation  of  the  astragalus  inwards,  (that  is,  with 
distortion  of  the  foot  outwards,)  requires  an  appa- 
ratus, which  maintains  the  foot  turned  inwards,  and 
the  inferior  fragment  of  the  fibula  raised  from  the 
tibia,  and  in  the  direction  of  the  superior  fragment. 
The  simple  apparatus  recommended  by  Dupuytren 
is  as  follows  : a cushion,  a splint,  and  two  band- 
ages are  the  whole  of  it.  The  cushion,  made  of 
linen,  and  stuffed  two  thirds  full  of  hair-balls,  or 
chaff  enclosed  in  bags  in  the  usual  manner,  should 
be  two  feet  and  a half  in  length,  four  or  five  inches 
in  breadth,  and  three  or  four  inches  in  thickness. 
The  splint  is  to  be  from  twenty  to  twenty-three 
inches  in  length,  and  three  inches  broad.  Lastly, 
the  two  rollers  should  each  be  from  four  to  five 
yards  in  length.  The  cushion,  doubled  in  the  form 
of  a wedge,  should  be  applied  on  the  internal  side 
of  the  fractured  limb,  its  base  below,  and  resting 
on  the  internal  malleolus,  without  passing  beyond 
it ; its  summit  above  on  the  internal  condyle  of  the 
femur.  The  limb  is  thus  protected  from  the  splint, 
which  derives  from  the  pad  a support,  that  keeps  it 
at  the  distance  of  several  inches  from  the  internal 
margin  of  the  foot,  and  at  the  same  time  tends  to 
throw  the  tibia  outw'ard.  The  splint,  applied  along 
the  cushion,  should  extend  six  or  seven  inches 
below  it,  which  will  be  about  four  inches  below 
the  internal  margin  of  the  foot.  These  parts  of  the 
apparatus  being  thus  disposed,  should  then  be  fixed 
by  one  of  the  bandages  passed  round  the  limb  below 
the  knee,  when  the  portion  of  the  splint  extending 
below  the  cushion  will  leave  between  itself  and  the 
foot  an  interval  of  several  inches,  and  furnish  a 
point  d'appui  to  which  the  foot  may  be  drawn  from 
without  inwards.  In  order  to  affect  this  purpose, 
the  second  bandage  should  be  drawn  from  this 
point  over  the  instep  and  heel,  alternately  em- 
bracing the  splint  and  the  parts  of  the  limb  just  in- 
dicated, in  circles  gradually  lessening,  and  forming 
the  figure  of  the  cypher  8 with  the  crossing  part  on 
the  splint.  Thus,  the  apparatus  acts  on  the  principle 
of  a lever  of  the  first  kind,  in  which  the  point 
d’appui  is  the  base  of  the  cushion,  a little  above  the 
malleolus  interims,  and  in  which  the  resistance,  as 
well  as  the  power  acting  on  the  fracture,  are  in  the 
extremities  of  the  foot.  The  foot  thus  drawn  must 
yield  to  the  action  of  the  lower  bandage,  while  the 
tibia,  pressed  by  the  base  of  the  cushion,  must  be 
propelled  outwards  with  the  astragalus.  Lastly,  it 
is  evident,  that  as  the  lower  fragment  of  the  fibula 
is  drawn  downwards  by  the  external  lateral  liga- 
ments of  the  ankle,  a tilting  movement  must  be 
produced  on  the  external  surface  of  the  astragalus. 
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contrary  to  that  which  displaced  it.  With  the  view 
of  obtaining  a complete  reduction,  Dupuytren  says, 
that  the  surgeon  must  not  confine  himself  to  draw- 
ing the  foot  in  a perpendicular  line  under  the  limb  ; 
it  must  be  brought  as  much  inwards,  as  it  had  been 
turned  outwards  by  the  peroneal  muscles. 

After  the  toot  has  been  retained  a good  while  in 
this  forced  state  of  adduction,  if  it  should  not  return 
to  its  ordinary  position,  the  defect  may  be  easily 
remedied  by  applying  the  preceding  apparatus  to 
the  outer  surface  of  the  leg  and  foot. 

When,  with  a fracture  of  the  fibula,  the  foot  is 
drawn  backwards  and  upwards,  Dupuytren  applies 
the  splint  and  cushion  to  the  back  part  of  the  leg 
down  to  the  heel.  One  roller  is  applied  below  the 
knee  ; and  a second  round  the  lower  end  of  the 
tibia  and  splint.  A square  pad  should  always  be 
put  between  the  lower  bandage  and  the  tibia.  Of 
207  cases  of  fracture  of  the  fibula,  comprising  all 
the  varieties  of  this  accident  treated  in  the  above 
way,  by  Dupuytren,  202  were  cured  ; the  re- 
maining five  died,  three  of  them  from  the  conse- 
quences of  the  injury  itself,  or  from  complications 
independent  of  it. 

Seven  tenths  of  them  happened  to  the  right  leg; 
six  tenths  arose  from  violent  adductive  motions  of 
the  foot ; three  tenths  from  similar  abductive  move- 
ments ; and  one  tenth  from  blows,  or  the  passage 
of  some  heavy  body  over  the  external  and  inferior 
part  of  the  limb.  With  respect  to  the  seat  of  the 
fracture  of  the  fibula  ; in  five  tenths  it  was  two 
inches  from  the  lowermost  point  of  the  external 
malleolus  ; in  three  tenths,  below  this  point ; and 
in  two  above  it.  Cases,  within  two  inches  of  the 
external  malleolus,  were  often  complicated  with 
displacement  of  the  foot ; the  others  but  rarely. 
(See  Dupuytren,  in  Annuaire Mdd.  Chir.des  Hopi - 
taux  de  Paris,  4to.  Paris,  1819.  ; also,  in  Lemons 
Orates  de  Clin.  Chir.  t.  i.  art.  10.  p.  189.) 

Although  fractures  of  the  middle  and  upper  parts 
of  the  .fibula  are  often  overlooked,  and  neglected, 
there  is  no  displacement,  and  no  ill  consequences 
ensue  ; but  things  are  different  with  regard  to  frac- 
tures of  the  lower  end  of  the  bone.  In  an  example 
of  fracture  of  the  lower  end  of  the  fibula,  that  was 
mistaken  for  a sprain,  the  patient  was  permitted  to 
walk  about  before  an  union  had  taken  place.  The 
consequences  were  a distortion  of  the  foot,  and  a 
tendency  to  a dislocation  of  it  inwards,  followed  by 
such  severe  symptoms  as  nearly  led  to  amputation. 
After  a confinement  of  eight  months,  the  limb  was 
saved  ; but  the  ankle  continued  stiff,  and  of  course 
the  patient  was  yet  a cripple.  (See  J.  Clcquet, 
Pathologie  Chir.  p.  45.)  Some  interesting  par- 
ticulars of  the  dissection  of  a case  of  dislocation  of 
the  ankle,  and  fracture  of  the  fibula,  which  had 
been  neglected  for  three  or  four  weeks,  the  limb 
being  in  continued  exertion  all  this  time,  were  pub- 
lished by  Mr.  Lawrence.  (See  Med.  Chir.  Trans. 
vol.  xvii.p.  58.)  The  patient  was  a lunatic,  who 
died  about  nine  months  after  the  accident  in  a state 
of  most  furious  mania.  The  tibia  had  partially  lost 
its  bearing  on  the  astragalus.  The  outer  half  only 
of  its  inferior  articular  surface  rested  on  the  latter 
bone.  The  inner  portion,  with  the  malleolus  in* 
ternus,  formed  an  unnatural  prominence  on  the 
inside  of  the  ankle.  The  fibula  had  been  broken 
just  above  the  external  malleolus,  and  the  fracture 
had  been  consolidated  by  a large  formation  of  bony 
matter,  which  had  made  the  lower  extremity  of  the 
bone  nearly  equal  in  size  to  that  of  the  tibia,  and  had 


anchylosed  it  to  the  latter.  Amongst  other  changes, 
the  superior  convex  surface  of  the  astragalus  had 
become  partially  flattened  ; and  the  cartilaginous 
covering  was  rubbed  off  it  on  the  outside,  where  the 
broken  end  of  the  fibula  had  come  in  contact  with 
it.  The  internal  lateral  ligament  was  greatly  thick- 
ened, and  formed  a hard  fibro-cartilaginous  mass, 
in  which  some  bony  matter  was  deposited.  Its 
attachment  to  the  tibia  was  nearly  as  thick  as  the 
end  of  the  thumb,  and  extended  to  that  part  of  the 
inferior  surface  of  the  bone,  which  projected  over 
the  inner  edge  of  the  astragalus.  The  ligaments, 
connecting  the  external  malleolus  to  the  foot,  were 
unaltered.  The  anterior  articular  convexity  of 
the  astragalus  was  partly  raised  out  of  the  cavity 
of  the  navicular  bone,  apparently  from  the  former 
bone  having  been  subjected  to  unusual  pres- 
sure on  the  back  and  outer  part  of  its  upper 
surface,  in  consequence  of  the  altered^  bearing 
of  the  leg. 

In  an  oblique  fracture  of  the  head  of  the  tibia, 
extending  into  the  knee-joint.  Sir  A.  Cooper  re- 
commends the  straight  position,  in  which  the  femur 
has  the  good  effect  of  keeping  the  articular  surfaces 
of  the  tibia  even.  A roller  is  to  be  used  for  pressing 
one  fragment  towards  the  other ; a pasteboard  splint 
is  also  to  be  applied  with  the  same  view ; and  early 
passive  motion  of  the  joint  is  to  be  practised,  in 
order  to  prevent  anchylosis.  When  the  fracture  is 
oblique,  but  does  not  reach  into  the  joint,  he 
prefers  placing  the  limb  on  the  double  inclined 
plane.  ( Surgical  Essays,  part  i.  p.  103.  ; and 
On  Dislocations,  fyc.  p.  235.) 

Fractures  of  the  Scapula. 

Fractures  of  the  body  of  the  scapula  are  not 
common  ; a circumstance  explicable  by  its  deep 
and  covered  position,  and  its  great  mobility.  Nor 
could  such  an  accident  arise  without  considerable 
direct  violence.  However,  some  parts  of  the  scapula 
being  more  superficial,  and  of  a form  more  likely 
to  be  acted  upon  by  external  bodies,  are  more 
frequently  fractured  : such  are  the  acromion,  and 
inferior  angle.  Fractures  of  the  coracoid  process, 
and  of  the  neck  of  the  scapula,  are  not  common  ; 
for,  though  these  parts  may  appear  in  the  skeleton 
likely  to  be  often  broken,  their  deep  situation  in  the 
living  subject  generally  saves  them.  Indeed,  as 
Boyer  says,  they  generally  require  great  violence  to 
break  them,  and  then  the  contusion  of  the  soft  parts 
is  a worse  injury  than  the  fracture  itself : thus,  this 
author  has  seen  the  coracoid  process  broken  by  the 
blow  of  the  pole  of  a carriage,  and  the  patient  lost 
his  life  from  the  violence  at  the  same  time  inflicted 
upon  all  the  soft  parts  about  the  shoulder.  (Mai. 
Chir.  t.  iii.  p.  161.)  The  acromion  is  more  fre- 
quently broken  than  any  other  part  of  the  scapula, 
and  the  accident  is  most  commonly  produced  by  a 
blow,  or  fall  on  the  shoulder.  The  fracture  is 
almost  always  transverse,  and  may  occur  either 
towards  the  apex,  or  base  of  the  acromion.  The 
outer  fragment  is  drawn  downward  by  the  weight 
of  the  arm,  and  the  contraction  of  the  deltoid 
muscle,  while  the  trapezius  and  levator  scapulae 
draw  the  rest  of  the  bone  upward  and  backward. 
The  roundness  of  the  injured  shoulder  is  lost,  and 
part  of  the  attachment  of  the  deltoid  being  broken 
off,  the  head  of  the  os  humeri  sinks  towards  the 
axilla,  as  far  as  the  capsular  ligament  will  permit. 
On  tracing  the  acromion  from  the  spine  of  the 
scapula  to  the  clavicle,  the  surgeon  will  feel  a de- 
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pression  just  at  their  junction.  The  distance  from 
the  sternal  end  of  the  clavicle  to  the  extremity  of 
the  shoulder  is  lessened.  The  natural  form  of  the 
shoulder  may  be  restored  by  raising  the  arm  by  the 
elbow  ; but  the  deformity  returns  immediately  the 
arm  is  suffered  to  fall  again.  The  accident  may  be 
distinguished  from  a dislocation,  if  the  surgeon  raise 
the  shoulder  by  pushing  the  humerus  upwards, 
when  a crepitus  will  be  perceptible  to  the  surgeon’s 
hand  applied  over  the  acromion,  on  the  limb  being 
rotated.  ( Sir  A.  Cooper  on  Dislocations , fyc. 
p.  455.) 

When  the  lower  angle  is  broken,  the  serratus 
major  anticus  draws  it  forward,  while  the  rest  of 
the  scapula  remains  in  its  natural  situation  ; or,  if 
the  angular  portion  be  considerable,  the  teres  ma- 
jor, and  some  fibres  of  the  latissimus  dorsi,  con- 
tribute to  its  displacement  forward  and  upward. 

When  the  coracoid  process  is  fractured,  the 
pectoralis  minor,  coraco-brachialis,  and  short  head 
of  the  biceps,  concur  in  drawing  it  forward  and 
downward. 

When  the  neck  of  the  scapula  is  fractured,  the 
weight  of  the  arm  makes  it  drop  down  so  consi- 
derably, as  to  give  the  appearance  of  a disloc- 
ation ; but,  the  facility  of  lifting  the  os  brachii  up- 
ward, the  crepitus,  and  the  falling  of  the  limb 
downward  again,  immediately  it  is  unsupported, 
are  circumstances  clearly  marking  that  the  case 
is  not  a dislocation.  According  to  Sir  Astley 
Cooper,  the  crepitus  is  best  perceived  through  the 
medium  of  the  coracoid  process.  The  degree  in 
which  the  glenoid  cavity  and  the  head  of  the  hu- 
merus descend,  he  observes,  depends  very  much 
upon  whether  the  ligaments,  between  the  under 
part  of  the  spine  of  the  scapula  and  the  glenoid 
cavity,  are  lacerated  or  not.  (On  Dislocations,  fyc. 
p.  459.) 

Sometimes  great  pain,  and  a crepitus  are  ex- 
perienced, on  moving  the  shoulder-joint,  after  an 
accident  ; and  yet  the  spine,  the  neck  of  the 
scapula,  and  all  the  above  parts,  are  not  broken. 
In  this  circumstance,  it  is  to  be  suspected,  either 
that  a small  portion  of  the  head  of  the  os  brachii, 
or  a little  piece  of  the  glenoid  cavity  of  the  scapula, 
is  broken  off  ; which  latter  occurrence,  I think,  is 
not  very  uncommon. 

When  the  inferior  angle  is  broken,  the  part  re- 
mains motionless,  while  the  rest  of  the  scapula  is 
moved  ; and  it  is  so  separated,  that  no  mistake 
can  be  made. 

Fractures  of  the  spine  and  body  of  the  bone  are 
all  attended  with  a crepitus ; and,  in  the  first  cases, 
an  irregularily  of  the  injured  part  may  generally 
be  felt. 

Fractures  of  the  body  of  the  bone,  are  mostly 
accompanied  by  much  contusion  of  the  soft  parts, 
and  sometimes  by  injury  of  the  thoracic  viscera. 
They  are  always  occasioned  by  direct  violence. 
Sometimes  they  are  vertical,  but  most  commonly 
transverse.  Those  of  the  acromion  and  lower  angle 
are  more  troublesome  to  keep  right ; but  the  most 
serious  cases  are  fractures  of  the  coracoid  process 
and  neck  of  the  bone,  which  cannot  be  kept  right 
without  great  difficulty,  and  are  said  to  be  fre- 
quently followed  by  a considerable  stiffness  of  the 
arm,  inability  to  raise  it,  its  atrophy,  and  even 
paralysis.  In  other  respects,  the  danger  of  fractures 
of  the  scapula  depends  less  upon  the  solution  of 
continuity  in  the  bone,  than  the  contusion  of  the 
soft  parts,  or  injury  of  the  thoracic  viscera.  How- 


ever, when  the  fracture  is  comminuted,  and  the 
splinters  are  forced  into  the  subscapularis  muscle, 
abscesses  may  form  under  the  bone,  and,  according 
to  Boyer,  require  a perforation  to  be  made  in  it 
(MaL  Chir.  t,  iii.  p.  165.);  a proceeding,  which 
I cannot  bring  myself  to  think  would  ever  be  ju- 
dicious, as  making  a depending  opening  in  the  soft 
parts  must  be  far  better  practice.  In  military  sur- 
gery,  the  scapula  is  often  injured  by  sabre-cuts  ; 
but,  as  Dr.  Ilennen  remarks,  this  bone,  when 
preserved  from  motion,  is  found  in  these  cases  to 
unite  with  great  readiness,  and  without  future  in- 
convenience. (Principles  of  Military  Surgery, 
p.  48.  ed.  2.) 


When  the  scapula  is  fractured  longitudinally,  or 
transversely,  it  is  merely  necessary  to  fix  the  arm 
to  the  side  by  means  of  a bandage,  which  includes 
the  arm  and  trunk,  from  the  shoulder  to  the  elbow. 
Thus,  the  motions  of  the  shoulder,  which  are  only 
concomitant  with  those  of  the  arm,  are  prevented. 
A sling,  with  one  or  two  circles  of  a roller  round 
the  trunk  and  lower  part  of  the  humerus  would 
answer  every  purpose. 

When  the  inferior  angle  is  broken,  and  drawn 
downward  and  forward  by  the  serratus  major  anti- 
cus, the  scapula  must  be  pushed  toward  the  frag- 
ment, by  inclining  the  arm  itself  inward,  downward, 
and  forward,  where  it  is  to  be  kept  with  a roller. 
The  fragment  is  also  to  be  kept  backward  as  much 
as  possible,  with  compresses  and  a roller,  and  the 
arm  is  to  be  supported  in  a sling. 

The  fractured  acromion  requires  the  arm  to  be 
so  raised,  that  the  head  of  the  os  brachii  will  push 
up  the  acromion,  while  an  assistant  pushes  the 
scapula  forward  and  downward,  in  a contrary  di- 
rection to  that  of  the  arm.  To  maintain  this 
position,  a circular  bandage  is  to  be  applied  round 
the  arm  and  body. 

Desault  used  to  apply  also  a wedge-shaped  cushion 
under  the  axilla,  before  putting  on  the  bandage,  in 
order  to  make  the  head  of  the  os  brachii  project 
more  upward,  on  bringing  the  arm  near  the  side  ; 
but  Sir  Astley  Cooper  finds  that  a cushion,  so 
placed,  does  harm,  by  throwing  the  head  of  the 
os  humeri  outward,  and  widely  separating  the 
acromion  from  the  spine  of  the  scapula.  He  ap- 
proves of  raising  the  elbow,  and  keeping  the  arm 
fixed.  He  also  relaxes  the  deltoid  muscle,  by 
means  of  a cushion,  put  between  the  elbow  and 
the  side,  the  elbow  inclining  a little  backwards  : 
the  limb  is  to  be  bound  to  the  chest  in  this  posi- 
tion with  a roller.  The  union  may  take  place  by 
bone,  but,  owing  to  the  difficulty  of  maintaining 
the  coaptation,  the  uniting  substance  is  generally 
ligamentous.  (See  Sir  A.  Cooper  on  Dislocations, 
p.  455.) 

When  the  coracoid  process  is  fractured,  the 
muscles  attached  to  it  are  to  be  relaxed,  by  bring- 
ing the  arm  forward  towards  the  breast,  and 
confining  it  there  in  a sling  ; while  the  shoulder 
is  kept  downward  and  forward,  and  a compress 
confined  just  under  the  broken  part,  with  a roller. 

The  treatment  of  a fracture  of  the  neck  of  the 
scapula  consists  in  keeping  the  head  of  the  os 
humeri  outwards,  by  means -of  a thick  cushion  in 
the  axilla  ; in  keeping  the  glenoid  cavity  and  arm 
raised  with  a sling  ; and  in  preventing  all  motion 
of  the  arm  by  binding  it  to  the  trunk  with  a roller. 
In  some  of  these  cases,  the  apparatus,  proposed 
by  Mr.  Earle,  might  be  useful.  (Pract.  Obs.  in 
Surg.  1823.) 
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Fractures  of  the  Clavicle. 

This  bone,  being  long  and  slender,  unsupported 
at  its  middle,  and  protected  externally  only  by  the 
integuments,  is  very  often  broken.  Its  serving 
to  keep  the  scapula  at  a proper  distance  from  the 
sternum,  and  as  a point  of  support  for  the  os  brachii, 
every  impulse  of  \vhich  it  receives,  fully  accounts 
for  the  fact. 

It  may  be  broken  at  any  part;  but  its  middle, 
where  the  curvature  is  greatest,  is  most  frequently 
the  situation  of  the  injury.  It  is  not  very  often 
fractured  at  its  scapular  extremity.  However, 
a direct  force,  falling  on  the  shoulder,  may  break 
any  part  of  the  clavicle,  on  which  it  immedi- 
ately acts ; and  then  the  soft  parts  will  be  contused, 
or  even  lacerated. 

A comminuted  fracture  may  be  thus  occasioned, 
and,  if  the  violence  be  very  great,  the  axillary 
nerves  may  be  injured.  Mr.  Earle  mentions  an 
instance,  in  which  the  axillary  plexus  of  nerves  was 
crushed  by  a comminuted  fracture  of  the  clavicle, 
and  paralysis  of  the  arm  occasioned.  The  limb 
was  afterwards  incapable  of  bearing  changes  of 
temperature,  exposure  to  cold  bringing  on  slough- 
ing, while  immersion  of  the  hand  in  warm  grains, 
for  some  time,  caused  the  whole  hand  and  fore- 
arm to  be  covered  with  vesications.  (See  Med. 
Chir.  Trans,  vol.  vii.  p.  173. ; and  Two  Lectures  on 
Burns,  p.  6.  8vo.  1832.)  The  fall  of  a heavy  body 
on  the  shoulder  often  gives  rise  to  a paralysis  of 
the  arm.  I am  not  aware  of  any  case,  in  which 
the  subclavian  vessels  have  been  wounded  by  the 
spicula  of  a broken  clavicle. 

When  the  fracturing  force  is  applied  to  the 
ends  of  the  bone,  as  in  a fall  on  the  point  of  the 
shoulder,  or  on  the  hands,  while  the  arms  are  ex- 
tended, the  clavicle  may  be  bent,  and  fractured 
so  obliquely,  that  the  broken  portions  protrude 
through  the  skin. 

The  symptoms  differ,  according  as  the  fracture 
happens  to  be  situated  between  the  scapular  end  of 
the  bone  and  the  coraco-clavicular  ligaments,  or 
between  the  insertion  of  these  ligaments,  and  its 
sternal  extremity.  In  the  first  case,  the  two  frag- 
ments being  fixed  by  the  ligamentous  bands,  which 
connect  them  on  one  side  with  the  coracoid  process, 
and,  on  the  other,  with  the  acromion,  are  but  little 
or  not  at  all  displaced ; and  the  arm  may  yet  have 
in  the  clavicle  a sufficient  point  of  support  for  the 
execution  of  its  motions.  Still,  on  careful  examin- 
ation, the  outer  end  of  the  bone  will  be  perceived 
to  be  somewhat  depressed  ; but,  if  the  humerus 
and  shoulder  be  pushed  up,  it  will  assume  the  same 
direction  as  the  rest  of  the  bone.  A crepitus  is 
also  generally  distinguishable,  when  the  surgeon 
applies  his  hand  to  the  place  of  the  fracture,  and 
alternately  raises  and  depresses  the  shoulder. 

In  the  second,  and  far  more  frequent,  case,  or  that 
in  which  the  fracture  is  situated  between  the  inser- 
tion of  the  coraco-clavicular  ligaments,  and  the 
sterno-clavicular  articulation,  the  displacement 
is  much  more  considerable  ; and  be  it  remembered, 
that  the  external  portion  of  the  clavicle  is  always 
that  which  is  displaced.  The  internal  part  cannot 
be  moved  out  of  its  natural  situation,  by  reason  of 
the  costo-clavicular  ligaments,  and  of  its  being 
drawn  in  opposite  directions,  by  the  sterno-cleido- 
mastoideus,  and  pectoralis  major,  muscles.  The 
external  portion,  drawn  down  both  by  the  weight 
of  the  arm,  and  the  action  of  the  deltoid  muscle, 


and  forward  and  inward  by  the  pectoralis  major,  is 
carried  under  the  internal  portion,  which  projects 
over  it.  The  broken  clavicle  no  longer  keeping  the 
shoulder  at  a due  distance  from  the  sternum,  the 
arm  falls  forward  towards  the  breast.  The  patient 
finds  it  impossible  to  put  his  hand  to  his  forehead, 
because  this  act  makes  a semicircular  motion  of 
the  humerus  necessary,  which  cannot  be  done 
while  that  bone  has  not  a firm  point  of  support. 
The  shoulder  and  upper  extremity  may  be  observed 
to  be  nearer  the  breast,  than  those  of  the  opposite 
side.  The  motion  of  the  pieces  of  bone  on  one 
another  may  be  felt,  as  well  as  the  projection 
of  the  end  of  the  internal  portion.  When  the 
shoulder  is  moved,  a crepitus  may  also  be  per- 
ceived ; but  this  is  productive  of  great  pain, 
and  the  diagnosis  is  so  obvious,  that  it  is  quite 
unnecessary. 

For  the  reduction,  the  two  indications  are,  to  push 
outwards  and  backwards  the  scapular  fragment,  and 
to  bring  it  to  the  level  of  the  sternal  part. 

The  ancients,  and  many  moderns,  have  sup- 
posed, that,  in  order  to  set  a fracture  of  the 
clavicle,  the  shoulder  should  be  drawn  back,  and 
fixed  in  that  position.  The  patient  was  placed  on 
a low  stool,  so  that  an  assistant  might  put  his  knee 
between  the  shoulders,  which  he  drew  back  at  the 
same  time  with  both  hands,  while  the  surgeon  ap- 
plied the  bandage  which  was  to  keep  the  parts  in 
this  position.  But,  when  the  shoulders  are  thus 
drawn  towards  one  another,  the  scapula  is  ob- 
viously pushed  towards  the  sternum,  and  with  it 
the  external  portion  of  the  clavicle,  which  passes 
under  the  internal  fragment. 

The  figure  of  8 bandage  has  commonly  been 
used  for  maintaining  the  parts  in  this  position. 
While  the  assistant  keeps  back  the  shoulders,  as 
above  described,  the  surgeon  is  to  apply  one  end 
of  a roller  to  the  armpit  on  the  side  affected,  and 
then  make  it  cross  obliquely  to  the  opposite  shoulder, 
round  which  it  is  to  pass,  and  from  this  to  the 
other  shoulder,  about  wffiich  it  is  to  be  applied  in 
the  same  manner,  and  afterwards  repeatedly  crossed 
before  and  behind.  The  tightness,  with  which  it 
is  necessary  to  apply  this  bandage,  produces  ex- 
coriation about  the  armpits,  and  the  effect  is  to 
make  the  ends  of  the  fracture  overlap  each  other ; 
the  very  thing  which  it  is  wished  to  avoid.  Boyer 
remarks,  that  the  iron  cross  proposed  by  Heister, 
the  corslet  described  by  Brasdor  in  the  Mdm.  de 
l’ Acad,  de  Chir.,  and  the  leather  strap  recom- 
mended by  Brunninghausen,  are  only  modifica- 
tions of  the  figure  of  8 bandage,  and  are  not  at 
all  better. 

Desault  advised  extension  to  be  made  by  means 
of  the  limb,  which  is  articulated  with  the  fractured 
bone.  This  is  done  by  converting  the  humerus 
into  a lever,  by  carrying  its  lower  end  forward,  in- 
ward, and  upward,  pushing  the  shoulder  backward, 
upward,  and  outward,  and  putting  a cushion  in  the 
armpit  to  serve  as  a fulcrum. 

Desault  used  to  put  in  the  armpit  a hair  or  flock 
cushion,  five  or  six  inches  long,  and  three  inches 
and  a quarter  thick  at  its  base.  Two  strings  are 
attached  to  the  corners  of  the  base,  which  is  placed 
upward  : they  cross  the  back  and  breast,  and  are 
tied  on  the  shoulder  of  the  other  arm.  The  cushion 
being  thus  placed  in  the  armpit,  and  the  fore-arm 
bent,  Desault  used  to  take  hold  of  the  patient’s 
elbow,  and  carry  it  forward,  upward,  and  inward, 
pressing  it  forcibly  against  the  breast.  By  this 
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manoeuvre,  the  humerus  carries  the  shoulder  out- 
ward, the  ends  of  the  fracture  become  situated  op- 
posite each  other,  and  all  deformity  is  removed. 
An  assistant  is  to  support  the  arm  in  this  position, 
while  the  surgeon  is  to  place  one  end  of  a roller, 
nine  yards  long,  in  the  armpit  of  the  opposite  side, 
and  then  apply  the  bandage  over  the  upper  part  of 
the  arm,  and  across  the  back  to  the  same  situation. 
The  arm  and  trunk  are  to  be  covered  with  circles 
of  the  roller,  as  far  down  as  the  elbow,  drawing 
the  bandage  more  tightly,  the  lower  it  descends. 
Compresses,  dipped  in  camphorated  spirit,  having 
been  placed  along  the  fractured  bone,  Desault 
took  a second  roller,  of  the  same  length  as  the 
first,  and  put  one  end  of  it  under  the  opposite 
armpit,  whence  it  was  carried,  across  the  breast 
over  the  compress  and  fracture,  then  down  behind 
the  shoulder  and  arm,  and  after  having  passed 
under  the  elbow,  upward  on  the  breast.  Desault 
next  brought  it  across  to  the  sound  shoulder,  under 
and  round  which  he  passed  it,  for  the  purpose  of 
fixing  the  first  turn.  He  then  conveyed  the  roller 
across  the  back,  brought  it  over  the  compresses, 
carried  it  down  in  front  of  the  shoulder  and  arm, 
under  the  elbow,  and  obliquely  behind  the  back  to 
the  armpit,  where  the  application  began.  The 
same  plan  was  repeated,  until  all  the  roller  was 
spent.  The  apparatus  was  secured  by  pins,  and 
the  hand  kept  in  a sling. 

Boyer’s  apparatus  for  fractured  clavicles  is  more 
simple  than  that  of  Desault.  The  cushion  is  to  be 
applied  under  the  arm.  The  apparatus  consists 
of  a girdle  of  linen  cloth,  which  passes  round  the 
trunk  on  a level  with  the  elbow.  It  is  fixed  on 
by  means  of  three  straps  and  as  many  buckles. 
At  an  equal  distance  from  its  extremities  are 
placed  externally  on  each  side  two  buckles,  two 
before  and  two  behind  the  arm.  On  the  lower 
part  of  the  arm,  is  to  be  laced  a piece  of  quilted 
cloth,  five  or  six  fingers  broad.  Four  straps  are 
attached  to  it,  which  correspond  to  the  buckles  on 
the  outside  of  the  girdle,  and  serve  both  to  keep 
the  arm  close  to  the  trunk,  and  from  moving  either 
backward  or  forward. 

The  methods  of  Desault  and  Boyer,  though 
judicious  and  scientific,  are  not  much  adopted  in 
this  country.  The  principles  of  treatment,  incul- 
cated by  Desault,  however,  are  excellent ; but 
his  manner  of  bandaging  the  arm  and  shoulder  is 
rather  complicated,  and,  in  women,  particularly 
inconvenient.  We  learn,  from  Dr.  Reese,  that,  in 
the  United  States,  till  very  lately,  fractured  cla- 
vicles were  almost  universally  treated  on  Desault’s 
plan.  When  the  bandage  was  properly  applied,  it 
was  found,  indeed,  adequate  to  fulfil  all  the  neces- 
sary indications ; but  its  complexity,  its  liability  to 
be  deranged,  and  the  pressure  it  made  upon  the 
mammae  in  female  patients,  rendered  a substitute 
for  it  in  many  cases  desirable.  In  1816,  Dr.  S. 
H.  Coale,  of  Baltimore,  therefore,  invented  an  ap- 
paratus, which,  in  his  hands,  was  entirely  success- 
ful in  bad  cases  of  oblique  fracture  of  the  clavicle. 
It  was  made  of  leathern  straps,  and  buckles,  per- 
forming the  triple  purposes  for  which  Desault’s 
bandage  was  adapted  ; and  its  simplicity,  as  well  as 
permanence,  together  with  its  adaptation  to  female 
patients,  has  brought  it  into  general  use  in  the 
southern  states  of  the  Union.  An  improvement  on 
Desault’s  mode  of  applying  the  bandage  has  been 
suggested  by  Dr.  Stephen  Brown,  of  New  York, 
and  is  adopted  in  many  parts  of  the  United  States. 


(See  Am.  Med.  Recorder,  vol.  iv. ; and  Reese's 
Am.  ed.  of  this  Diet.)  A simple  and  good  ap- 
paratus for  fractures  of  the  clavicle,  and  those 
of  the  neck  of  the  scapula,  was  proposed  many 
years  ago  by  Mr.  Earle.  (See  Pract.  Ohs.  on 
Surgery,  p.  187,  &c.)  It  is  also  calculated  for 
cases  of  dislocated  clavicle,  and  other  injuries  of 
the  shoulder. 

In  England,  the  common  figure  of  8 bandage, 
with  a sling,  is  still  very  generally  preferred,  ex- 
cept in  oblique,  or  difficult  cases.  When  the 
fracture  is  external  to  the  coraco-clavicular  liga- 
ments, it  answers  perfectly ; but,  in  some  other 
instances,  it  is  prudent  to  attend  more  strictly  to 
the  indications  pointed  out  by  Desault.  If  sur- 
geons understand  why  the  shoulder  should  be  kept 
outward,  as  well  as  backward'  and  upward,  in 
order  to  bring  the  fragments  into  the  best  apposi- 
tion, they  will  have  no  difficulty  in  accomplishing 
it  with  a thick  wedge-shaped  pad,  or  sling,  and  a 
roller;  and,  if  not  with  these  means,  at  all  events 
with  Boyer’s  or  Earle’s  apparatus. 

Whatever  method  is  followed,  one  principal  in- 
dication, is  always  to  prevent  the  weight  of  the 
arm  from  drawing  downward  the  external  frag- 
ment ; and  for  this  purpose,  in  England,  a sling  is 
generally  preferred  to  bandages,  or  any  of  the 
apparatus  sold  in  the  shops. 

I cannot  quit  this  subject  without  cautioning 
surgeons  never  to  fail  into  the  error  of  supposing 
the  rising  end  of  a broken  clavicle  to  be  that  which 
is  displaced.  Although  this  is  truly  in  its  right 
situation,  it  has  often  been  made,  by  injudicious 
pressure,  to  protrude  through  the  integuments, 
one  or  two  instances  of  which  have  fallen  under 
my  own  observation. 

Fractures  of  the  Os  Braciiii,  or  Humerus. 

This  bone  may  be  fractured  at  any  point  of  its 
length  : at  its  middle,  either  of  its  extremities,  or 
above  the  insertion  of  the  pectoralis  major,  latis- 
simus  dorsi,  and  teres  major.  The  last  case  is 
termed  fracture  of  the  neck  of  the  humerus  ; but 
that  denomination  has  not  the  merit  of  being  strictly 
anatomical.  It  is  possible,  however,  that  what  is 
strictly  called  the  neck  of  the  humerus,  may  be 
fractured,  particularly  by  a gunshot  wound.  By 
neck  of  the  humerus,  is  understood  that  circular 
narrowing  which  separates  the  tuberosities  from  the 
head. 

Fractures  of  this  bone  may  be  transverse  or  ob- 
lique, simple  or  compound.  Transverse  fractures 
of  it  below  the  insertion  of  the  deltoid  muscle,  are 
attended  with  but  little  displacement,  for  the 
brachialis  internus  and  the  triceps,  being  attached 
posteriorly  and  anteriorly  to  both  fragments, 
counteract  one  another,  and  admit  only  a slight 
angular  displacement.  When  the  fracture  takes 
place  above  the  insertion  of  the  deltoid  muscle, 
the  inferior  portion  is  first  drawn  outward  and 
then  upward  on  the  external  side  of  the  superior. 

Oblique  fractures  are  always  attended  with  dis- 
placement, whatever  be  the  part  of  the  bone 
broken.  The  inferior  portion  being  drawn  upward 
by  the  action  of  the  deltoid,  biceps,  coraco-brachi- 
alis,  and  long  portion  of  the  triceps,  glides  easily 
on  the  superior,  and  passes  above  its  lower  extre- 
mity. Finally,  fractures  of  the  neck  of  the 
humerus  are  always  attended  with  displacement, 
produced  by  the  action  of  the  pectoralis  major, 
latissimus  dorsi,  and  teres  major,  which,  being  at- 
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tached  to  the  lower  portion  near  its  superior  ex- 
tremity, draw  it  first  inward  and  then  upward,  in 
which  last  direction  it  is  powerfully  urged  by  the 
biceps,  coraco-brachialis,  and  long  portion  of  the 
triceps.  In  this  case,  the  superior  portion  itself  is 
directed  a little  outward  by  the  action  of  the  infra- 
spinatus, supra-spinatus  and  teres  minor,  which 
make  the  head  of  the  humerus  perform  a rotatory 
motion  in  the  glenoid  cavity. 

The  shortening  and  change  in  the  direction  of 
the  limb,  the  crepitus,  which  may  be  very  dis- 
tinctly perceived  by  moving  the  broken  pieces  in 
opposite  directions,  the  pain,  and  impossibility  of 
moving  the  arm,  &c.,  joined  to  the  history  of  the 
case,  render  the  diagnosis  sufficiently  plain. 

Fractures  of  the  neck  of  the  humerus,  however, 
are  not  so  easily  ascertained,  and,  from  want  of 
attention,  have  been  frequently  confounded  with 
dislocations.  Yet,  the  diagnostic  symptoms  of 
these  two  accidents  are  very  different. 

On  this  part  of  the  subject,  some  admirable 
observations  were  made  by  Dupuytren.  Every 
person,  he  remarks,  who  meets  either  with  a dis- 
location, or  a fracture  of  the  upper  end  of  the 
humerus,  has  fallen  upon  the  corresponding  side 
of  the  body  ; but,  the  position  of  the  limb  at  the 
moment  of  the  fall,  has  not  been  the  same  in  both 
cases ; and  this  difference  commonly  determines 
the  kind  of  injury,  which  is  to  follow,  and  fur- 
nishes the  means  of  recognising  it.  If,  in  falling, 
the  patient  separates  his  arm  from  the  side,  and 
puts  out  his  hand  to  weaken  the  effects  of  the  fall, 
the  accident  will  be  a dislocation  of  the  head  of 
the  humerus,  without  fracture.  On  the  contrary, 
if  the  arm  be  kept  close  to  the  side,  as  in  an  unex- 
pected fall,  or  when  the  hand  is  confined  in  the 
breeches  pocket,  the  weight  of  the  body  then 
acts  upon  the  cushion  of  the  shoulder,  and  if 
there  is  any  displacement,  it  arises  from  a fracture 
of  the  head,  or  upper  part  of  the  humerus.  If  the 
case  be  a dislocation,  the  hand  having  struck  the 
ground,  is  usually  marked  by  mud,  dirt,  abrasions, 
or  ecchymosis : if  a dislocation,  the  violence 
having  operated  directly  on  the  cushion  of  the 
shoulder,  the  hand  is  free  from  those  appearances, 
and  the  part  of  the  dress  covering  the  deltoid,  pre- 
sents traces  of  having  come  in  contact  with  the 
ground  ; or  the  skin  of  the  shoulder  exhibits 
marks  of  contusion.  In  dislocation,  ecchymosis 
is  situated  at  the  internal  and  forepart  of  the  arm  ; 
in  fracture,  it  is  upon  the  very  cushion  of  the 
shoulder.  In  dislocation,  ecchymosis  is  less  fre- 
quent than  in  fracture.  In  both  accidents,  the 
acromion  is  prominent,  but  more  so  in  dislocation ; 
and  in  fracture,  the  deltoid  is  shortened,  and,  as  it 
were,  swollen.  In  fracture,  the  vacancy  under  the 
acromion  is  less  than  in  dislocation,  and  the 
prominence  in  the  axilla  much  less.  In  disloca- 
tion, there  is  no  crepitation  — no  ready  moveable- 
ness of  the  limb,  as  in  fracture.  Dislocation  re- 
quires greater  efforts  for  its  reduction,  for  the 
maintenance  of  which  it  is  sufficient  to  confine  the 
arm  close  to  the  side;  but,  in  fracture  of  the 
upper  part  of  the  humerus,  an  apparatus  is  indis- 
pensable to  hinder  the  muscles  from  reproducing 
the  displacement.  A fracture,  without  displace- 
ment, may  be  mistaken  for  a simple  contusion. 
The  crepitus,  and  mobility  felt  in  the  injured  part, 
on  rotating  the  lower  portion  of  the  humerus,  are  the 
only  means  of  ascertaining  the  nature  of  the  acci- 
dent ; but  care  must  be  taken  not  to  be  deceived 
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by  the  kind  of  crackling  felt  in  examining  the 
shoulder  after  a severe  contusion,  and  which  arises 
from  inflammation  of  the  articular  surfaces,  and  a 
deficiency  of  synovia.  (See  Dupuytren,  in  Clin . 
Chir.  t.  iii.  p.  106.) 

In  a simple  fracture  of  the  body  of  the  humerus, 
the  prognosis  is  generally  favourable  ; but  frac- 
tures near  the  elbow  are  liable  to  be  followed  by 
more  or  less  stiffness  of  the  joint,  often  very  dif- 
ficult of  removal. 

In  ordinary  fractures  of  the  humerus,  some 
practitioners  apply  two  pieces  of  soap-plaster, 
which  together  surround  the  limb,  at  the  situation 
where  the  accident  has  happened : while  others 
deem  such  application  useless.  In  University 
College  Hospital,  we  never  resort tto  it.  Exten- 
sion, if  necessary,  being  made  by  an  assistant,  who 
at  once  draws  the  lower  portion  of  the  bone  down- 
ward and  bends  the  elbow,  the  surgeon  is  to  ap- 
ply a roller  round  the  limb.  The  external  splint 
is  to  extend  from  the  acromion  to  the  outer 
condyle,  and  being  lined  with  a soft  pad,  it 
cannot  hurt  the  limb  by  pressure.  The  internal 
splint  is  to  reach  from  the  margins  of  the  axilla  to 
a little  below  the  inner  condyle,  and  is  to  be  well 
guarded  with  a pad,  filled  with  tow,  or  any  other 
soft  materials. 

Some  surgeons  are  content  with  the  applica- 
tion of  two  splints  ; but,  though  the  two,  above 
described,  are  those  on  which  we  are  to  place  the 
greatest  reliance,  yet,  as  the  cylindrical  form  of 
the  arm  conveniently  allows  us  completely  to  in- 
clude this  part  of  the  limb  in  splints,  I consider 
the  employment  of  four  better : one  on  the  out- 
side, one  on  the  inside,  one  on  the  front,  and 
another  on  the  back  of  the  arm.  These  are  to 
be  carefully  fixed  in  their  respective  situations  by 
means  of  tape  or  a roller.  Throughout  the  treat- 
ment, the  elbow  and  wffiole  of  the  fore-arm  are  to 
be  quietly  and  effectually  supported  in  a sling. 

Fracture  of  the  Head  or  Neck  of  the  Os 

Braciiii. 

Indisputable  facts  prove  the  possibility  of  the 
anatomical  neck  of  the  bone  being  fractured,  and 
C.  Larbaud  showed  Bichat  the  humerus  of  a 
young  man,  aged  17,  the  head  of  which  bone  w'as 
accurately  detached  from  its  body,  by  a division 
which  had  passed  obliquely  through  the  upper  part 
of  the  tuberosities.  Another  example,  proved  by 
dissection,  was  recorded  by  Delpech.  ( Chirurgie 
Clinique .)  An  instance  of  this  kind  was  pointed 
out  to  me  in  the  spring  of  1821,  in  St.  Bartholo- 
mew’s Hospital.  The  patient  was  a boy,  whose 
elbow  had  been  strongly  kept  up,  on  the  suppos- 
ition that  the  case  was  a fracture  of  the  neck  of 
the  scapula,  and,  consequently,  the  irregular  end 
of  the  humerus  formed  a remarkable  projection 
in  front  of  the  acromion,  yet  capable  of  being 
pushed  back,  where,  however,  it  would  not  re- 
main. When  the  accident  is  produced  by  a di- 
rect blow  or  fall  on  the  fleshy  part  of  the  shoulder, 
the  deltoid  is  sometimes  contused  and  affected 
with  ecchymosis.  Even  blood  may  be  effused 
from  some  of  the  ruptured  articular  veins,  or 
arteries,  and  form  a collection,  which  Desault 
recommended  to  be  speedily  opened,  though  the 
reason  of  such  practice,  as  a general  tiling,  must 
be  questionable,  because  large  extravasations  of 
blood  about  the  shoulder  are  usually  very  soon 
absorbed. 
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Sir  Astley  Cooper'  has  seen  this  accident  both 
in  old  and  in  young  persons  ; but,  according  to 
his  observation,  it  rarely  occurs  in  middle  age.  In 
the  young,  he  says,  it  happens  at  the  junction  of 
the  epiphysis,  where  the  cartilage  is  situated  ; 
and,  in  the  old,  it  arises  from  the  greater  softness 
of  this  part  of  the  bone.  ( On  Dislocations,  fy c. 
p.  459.) 

An  acute  pain  is  experienced  at  the  moment  of 
the  fall ; sometimes  the  noise  of  something  breaking 
is  heard.  There  is  always  a sudden  inability  to 
move  the  limb,  which,  left  to  itself,  remains  mo- 
tionless. But,  on  external  force  being  applied,  it 
readily  yields,  and  admits  of  being  moved,  with 
the  greatest  ease,  in  every  direction.  Such  motion 
is  attended  with  severe  pain,  and,  if  carried  too 
far,  may  cause  ill  consequences,  as  has  been  ob- 
served in  patients  in  whom  the  fracture  has  been 
mistaken  for  dislocation. 

Below  the  acromion  a depression  is  remarkable, 
always  situated  lower  down  than  that  which  at- 
tends a dislocation.  If  we  place  one  hand  on  the 
head,  while  the  lower  part  of  the  bone  is  moved 
in  various  directions  with  the  other  hand  ; or  if, 
while  extension  is  made,  an  assistant  communicates 
to  the  bone  a rotatory  motion,  the  following  cir- 
cumstances are  perceived.  1.  The  head  of  the 
humerus  remains  motionless.  2.  A more  or  less 
distinct  crepitus  is  felt,  arising  from  the  two  ends 
of  the  fracture  rubbing  against  each  other.  These 
two  symptoms  are  characteristic  of  the  accident  ; 
but  the  swelling  of  the  joint  may  prevent  us  from 
detecting  them. 

Sometimes  there  is  no  displacement  of  the  ends 
of  the  fracture,  and  then,  as  most  of  the  symptoms 
are  absent,  the  diagnosis  is  still  more  difficult.  In 
general,  however,  the  ends  of  the  fracture  are  dis- 
placed, and,  in  this  circumstance,  it  is  the  lower 
one,  which  is  out  of  its  proper  position,  and  not  the 
upper  one,  which  is  of  little  extent,  and  is  not  acted 
upon  by  many  muscles. 

The  displacement  is,  generally,  not  very  per- 
ceptible, in  regard  to  length,  unless  the  fracture 
be  very  oblique,  and  its  pointed  spieulae  irritate 
the  muscles,  and  make  them  contract  with  in- 
creased power ; or  unless  the  blow,  which  was 
violent,  continued  to  operate  after  the  bone  had 
been  broken,  and  forced  the  ends  of  the  fracture 
from  their  state  of  apposition.  In  this  way,  the 
body  of  the  humerus  has  been  drawn  or  driven  up- 
ward, so  as  to  protrude  through  the  deltoid  muscle, 
and  integuments,  far  above  the  height  of  the  head 
of  the  bone. 

But  commonly,  as  Petit  observes,  the  weight 
of  the  limb  powerfully  resists  the  action  of  the 
muscles,  and  the  displacement  of  the  fracture  is 
more  liable  to  be  transverse.  In  this  circumstance 
the  lower  end  of  the  fracture  is  displaced  outward 
or  inward,  and  rarely  in  any  other  direction.  In 
the  most  frequent  case,  the  elbow  is  separated  from 
the  trunk,  and  cannot  be  brought  near  it  without 
pain  ; and  in  the  instance  of  the  bone  being  dis- 
placed outward,  the  limb  has  a tendency  to  the 
opposite  direction.  According  to  Sir  A.  Cooper, 
the  upper  end  of  the  main  portion  of  the  humerus 
sinks  into  the  axilla,  where  it  can  be  felt,  and  the 
deltoid  is  drawn  down  by  it,  so  that  the  round - 
ness  of  the  shoulder  is  diminished.  ( On  Disloca- 
tions, <5fc.,  p.  459.) 

The  reduction  takes  place  of  itself,  on  employ- 
ing a very  little  force,  methodically  directed, 


according  as  the  fracture  is  displaced  inward  or 
outward.  If  the  surgeon  put  his  hands  on  the 
situation  of  the  fracture,  it  is  rather  to  examine 
the  state  of  the  ends  of  the  broken  bone,  than  to 
accomplish  a thing  seldom  required,  namely,  what 
is  implied  by  the  term  coaptation. 

In  the  treatment,  the  three  indications  are, 

1.  To  render  the  arm  and  shoulder  immoveable  : 

2.  To  bring  either  outward,  or  inward,  the  lower 
end  of  the  fracture : 3.  To  draw  downward  the 
same. 

The  following  articles  composed  Desault’s  ap- 
paratus. 1.  Two  long  rollers.  2.  Three  strong 
splints,  of  different  lengths,  and  from  two  to  three 
inches  broad.  3.  A cushion,  three  or  four  inches 
thick  at  one  of  its  ends,  terminating  at  the  other  in  a 
narrow  point,  and  long  enough  to  reach  from  the 
axilla  to  the  elbow.  4.  A sling  to  support  the  fore- 
arm. 5.  A towel  to  cover  thewhole  of  the  ap- 
paratus. 

The  reduction  having  been  effected,  the  as- 
sistants are  to  continue  the  extension.  Then  the 
surgeon  is  to  take  the  first  roller,  which  is  to  be 
wet  with  the  liq.  plumbi  acet.  dil.,  and  he  is  to 
fix  one  of  its  heads  by  applying  two  circular  turns 
to  the  upper  part  of  the  fore-arm.  The  bandage 
is  now  to  be  rolled  moderately  tight  round  the 
arm  upward,  making  each  turn  overlap  two  thirds 
of  that  which  is  immediately  below  it.  When  the 
roller  has  reached  the  upper  part  of  the  limb,  it 
must  be  doubled  back  a few  times  to  prevent  the 
folds,  which  the  inequality  of  the  part  would 
create.  The  bandage  is  afterwards  to  be  carried 
twice  under  the  opposite  axilla,  and  the  rest  of  it, 
rolled  up,  is  to  be  brought  up  to  the  top  of  the 
shoulder,  and  committed  to  the  care  of  an  assistant. 

The  first  splint  is  to  be  placed  in  front,  reach- 
ing from  the  bend  of  the  arm,  as  high  as  the 
acromion.  The  second,  on  the  outside,  from  the 
external  condyle  to  the  same  height.  The  third, 
behind,  from  the  olecranon  to  the  margin  of  the 
axilla.  The  cushion,  interposed  between  the  arm 
and  thorax,  serves  as  a fourth  splint,  which  be- 
comes useless.  An  assistant  applies  these  parts 
of  the  apparatus,  and  holds  them  on  by  applying 
his  hands  near  the  bend  of  the  arm,  in  order  not 
to  obstruct  the  application  of  the  remainder  of  the 
bandage. 

The  surgeon  takes  hold  of  the  bandage  again, 
and  applies  it  over  the  splints  with  moderate  tight- 
ness, and  the  bandage  ends  at  the  upper  part  of 
the  fore-arm,  where  it  began. 

While  the  assistants  still  keep  up  the  extension, 
the  surgeon  is  to  place  the  cushion  between  the 
arm  and  trunk,  taking  care  to  put  the  thick  end 
upward,  if  the  fracture  be  displaced  inward  ; but 
downward,  if  this  should  be  displaced  outward, 
which  Desault  found  most  common.  Then  the 
cushion  is  to  be  fastened  with  two  pins  to  the 
upper  part  of  the  roller. 

The  arm  is  to  be  brought  near  the  trunk,  and 
fixed  upon  the  cushion,  by  means  of  the  second 
roller,  applied  round  the  arm  and  thorax.  The 
turns  of  this  bandage  should  be  rather  tight  be- 
low, and  slack  above,  if  the  fracture  be  displaced 
inward ; but,  if  outward,  they  should  be  slack 
below,  and  tight  above. 

The  fore-arm  is  to  be  supported  in  a sling,  and 
the  whole  of  the  apparatus  is  to  be  enveloped  in  a 
napkin,  which  will  prevent  the  bandages  from 
being  pushed  out  of  their  places. 


FRACTURES.  593 


Should  the  lower  fragment  project  inward,  the 
thick  end  of  the  cushion  will  remove  it  farther 
from  the  chest.  The  hone  will  be  kept  at  this 
distance  from  the  side  by  the  turns  of  the  bandage, 
which  being  tight  downward,  will  act  upon  the 
limb  as  a lever,  the  fulcrum  for  which  will 
be  the  cushion,  and  the  resistance,  the  action  of 
the  pectoralis  major,  latissimus  dorsi,  and  teres 
major. 

When  the  lower  end  of  the  fracture  is  drawn 
outward,  the  contrary  effect  will  be  produced, 
both  from  the  pressure  exercised  by  the  bandage 
on  the  upper  end  of  the  displaced  portion  of  the 
bone,  and  from  the  situation  of  the  elbow,  which 
is  kept  outward  by  the  thick  part  of  the  cushion. 
The  outer  splint  will  also  prevent  the  lower  end 
of  the  fracture  from  being  displaced  outward, 
both  by  its  mechanical  resistance  to  the  bone, 
and  by  its  compressing  the  deltoid  muscle,  which 
is  the  chief  cause  of  such  displacement.  All  dis- 
placement of  the  lower  end  of  the  fracture, 
forward,  or  backward,  is  prevented  by  the  back 
splint ; and  as  for  the  longitudinal  displacement, 
which  is  already  prevented  by  the  weight  of  the 
limb,  it  is  still  more  effectually  hindered  by  the 
compression  of  the  muscles  of  the  arm,  both  by 
the  splints  and  roller.  (See  (Euvres  Cliir.  de 
Desault,  t.  i.) 

Sir  Astley  Cooper  recommends  a roller  to  be 
applied  from  the  elbow  to  the  shoulder  joint; 
two  splints  to  be  bound  on  the  inner  and  outer 
sides  of  the  arm  with  a roller ; a cushion  to  be 
placed  in  the  axilla  in  order  to  throw  out  the 
head  of  the  bone  ; and  gently  supporting  the  arm 
in  a sling ; for  if  the  elbow  be  much  raised,  the 
bones  will  overlap,  and  the  union  be  attended 
with  deformity.  ( On  Dislocations,  §c.  p.  461.) 

Fractures  of  the  lower  End  of  the  Hu- 
merus, with  Separation  of  the  Condyles. 

This  accident  is  not  uncommon,  and  Desault, 
in  particular,  had  frequent  occasion  to  meet  with 
it.  In  University  College  Hospital,  I have  also 
noticed  some  examples  of  it. 

Whatever  its  causes  may  be,  the  two  condyles 
are  usually  separated  from  each  other  by  a longi- 
tudinal division,  which,  extending  more  or  less 
upward,  is  bounded  by  another  transverse,  or  ob- 
lique division,  which  occupies  the  whole  thickness 
of  the  bone.  Hence,  there  are  three  different 
pieces  of  bone  and  two  fractures. 

Sometimes,  the  division  is  more  simple ; as 
when,  taking  a direction  outward,  or  inward,  it 
crosses  obliquely  down  the  lower  end  of  the  hu- 
merus, terminates  in  the  joint,  and  only  detaches 
one  of  the  condyles  from  the  body  of  the  bone. 

In  the  first  case,  the  deformity  is  greater,  and 
the  fractured  part  is  more  moveable.  When 
pressure  is  made,  either  before,  or  behind,  on  the 
track  of  the  longitudinal  fracture,  the  two  con- 
dyles, becoming  further  separated  from  each  other, 
leave  a fissure  between  them,  and  the  fractured 
part  is  widened.  The  fore-arm  is  almost  always 
in  a state  of  pronation.  On  taking  hold  of  the 
condyles,  and  moving  them  in  different  directions, 
a distinct  crepitus  is  perceived. 

In  the  second  case,  the  separation  of  the 
condyles  from  each  other  is  not  so  easy  ; but  a 
crepitus  can  always  be  distinguished,  on  moving 
the  detached  condyle.  In  one  case,  in  which 


only  the  external  condyle  was  broken,  Desault 
found  the  limb  always  supine. 

In  both  cases,  an  acute  pain,  the  almost  in- 
evitable effect  of  bending,  or  extending,  the  fore- 
arm ; an  habitual  half-bent  state  of  this  part  of  the 
limb,  and  sometimes  a subsequent  swelling  of  it, 
together  with  more  or  less  tumefaction  round  the 
joint,  are  observable.  When  the  blow  has  been 
violent,  or  a pointed  piece  of  the  bone  protrudes 
through  the  flesh,  the  accident  may  be  compli- 
cated with  a wound,  splinters  of  bone,  &c.  I 
have  known  two  cases  of  this  kind,  which  re- 
quired amputation. 

When  the  condyles  of  the  humerus  are  ob- 
liquely broken  off,  just  above  the  joint,  the  ap- 
pearances, as  described  by  Sir  Astley  Cooper,  are 
those  of  a dislocation  of  the  radius  and  ulna  back- 
wards ; but  the  nature  of  the  case  is  evinced  by 
the  circumstance  of  the  displacement  recurring,  as 
soon  the  extension  is  stopped,  and  also  by  the 
crepitus;"  generally  perceptible,  when  the  radius 
is  rotated  upon  the  humerus.  ( On  Dislocations , 
$c.  p.  481.) 

The  old  writers  consider  the  copimunication 
of  a fracture  with  a joint,  a fatal  kind  of  com- 
plication. Swelling  and  inflammation  of  the 
adjacent  parts;  continuance  of  pain  after  the 
reduction ; large  abscesses ; even  mortification 
of  the  soft  parts,  and  caries  of  the  bones,  are, 
according  to  such  authors,  the  almost  inevitable 
consequences  of  these  fractures,  and  anchylosis 
the  most  favourable  termination.  Pare,  Petit, 
Heister,  Duverney,  all  give  this  exaggerated 
picture.  However,  analogous  fractures  of  the 
olecranon  and  patella  prove,  that  this  represent- 
ation is  magnified  beyond  truth. 

I'he  detached  condyles,  being  drawn  in  opposite 
directions  by  the  muscles  of  the  arm  and  fore-arm, 
commonly  remain  unmoved  between  these  two 
powers,  and  are  but  little  displaced.  External 
force  may,  however,  put  them  out  of  their  proper 
situation,  and  they  may  then  be  displaced  forward, 
or  backward,  or  they  may  separate  from  each  other 
sideways,  leaving  an  interspace  between  them. 
Hence,  the  apparatus  should  resist  them  in  these 
four  directions ; and  this  object  is  easily  accom- 
plished by  means  of  four  splints,  kept  on  with  a 
roller,  i’he  two  lateral  splints  are  particularly 
necessary,  when  the  condyles  are  separated  from 
the  body  of  the  bone,  with  an  interspace  between 
them.  If  one  of  them  be  still  continuous  with  the 
humerus,  no  splint  on  this  side  will  be  requisite. 

Desault  recommends  the  front  and  back  splints 
to  be  flexible  at  their  middle  part,  which  should 
be  applied  to  the  bend  of  the  arm  and  elbow. 

The  treatment,  advised  by  Sir  Astley  Cooper, 
consists  in  bending  the  arm,  drawing  it  forwards 
so  as  to  reduce  the  parts,  and  then  applying  a 
roller.  The  best  splint  for  this  case  is  one  formed 
at  right  angles,  the  upper  portion  of  it  being  placed 
behind  the  upper  arm,  and  the  lower  under  the 
fore-arm.  He  also  directs  the  application  of  a 
splint  to  the  fore  part  of  the  upper  arm.  The 
splints  are  to  be  fixed  with  straps  ; evaporating 
lotions  used  ; and  the  arm  kept  in  a bent  position 
in  a sling.  In  a fortnight,  if  the  patient  be  young, 
and,  in  three  weeks,  if  he  be  an  adult,  passive  mo- 
tion may  be  gently  employed  for  the  purpose  of 
hindering  an  anchylosis.  (Qn  Dislocations,  §c. 
p.  482.)  According  to  this  distinguished  surgeon, 
when  the  internal  condyle  is  broken  off  obliquely. 
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the  ulna  loses  its  natural  support,  and 
backward. 

Fracture  of  the  Fore-arm. 

The  fore-arm  is  more  frequently  broken  than 
the  arm,  because  external  force  operates  more 
directly  upon  it  than  the  latter  part,  especially  in 
falls  on  the  hands,  which  are  frequent  accidents. 
Bichat,  in  his  account  of  Desault’s  practice,  men- 
tions, that  fractures  of  the  fore-arm  often  held  the 
first  place  in  the  comparative  table  of  such  cases, 
kept  at  the  Hbtel-Dieu. 

We  know,  that  the  fore-arm  is  composed  of  two 
bones,  the  ulna  and  radius.  The  last  is  much 
more  liable  to  fractures  than  the  first,  because  it  is 
articulated  with  the  hand  by  a large  surface,  and 
all  the  shocks,  received  by  the  latter  part,  are 
communicated  to  it.  The  situation  of  it  also  more 
immediately  exposes  it  to  such  causes  as  may 
break  it.  However,  both  the  bones  are  frequently 
broken  together. 

Fractures  of  both  Bones, 

May  occur  at  the  extremities,  or  middle"  of  the 
fore-arm.  They  are  frequent  at  the  middle,  very 
common  below ; but,  seldom  happen  at  the  upper 
part  of  it,  where  the  numerous  muscles,  and  the 
considerable  thickness  of  the  ulna,  resist  causes, 
which  would  otherwise  occasion  the  accident.  The 
bones  are  usually  broken  in  the  same  line,  but 
sometimes  in  two  different  directions.  The  frac- 
ture is  almost  always  single  ; but,  in  a few  in- 
stances, it  is  double  : Desault  was  one  day  called 
to  a patient,  over  whose  fore-arm  the  wheels  of  a 
cart  had  passed,  so  as  to  break  the  bones,  at  their 
middle  and  lower  part,  into  six  distinct  portions. 
The  middle  ones,  notwithstanding  they  were 
quite  detached,  united  very  well,  with  hardly  any 
deformity. 

Baron  Dupuytren,  in  all  his  extensive  practice, 
never  met  with  a dislocation  of  the  wrist ; but  the 
great  frequency  of  fractures  of  the  radius  is  con- 
vincingly proved  by  some  records,  to  which  he 
refers.  In  1829,  out  of  109  fractures  brought  to 
the  H6tel-Dieu,  23  were  of  the  fore-arm,  16 
being  of  the  radius,  5 of  both  bones,  and  2 of  the 
ulna.  In  1830,  in  97  fractures,  22  were  of  the 
fore-arm,  16  being  of  the  radius  alone,  4 of  both 
bones,  and  2 of  the  ulna.  Fractures  of  the  lower 
end  of  the  radius,  the  cases  apt  to  be  mistaken  for 
dislocations,  seem  to  occur  at  all  ages  ; for,  in  14 
examples,  alluded  to  by  Dupuytren,  the  ages  of 
the  patients  varied  between  8 and  88  ; but,  in 
young  subjects,  a separation  of  the  epiphysis  is 
more  likely  to  occur  than  a fracture.  Several  in- 
stances of  this  fact  have  presented  themselves  in 
University  College  Hospital.  The  right  radius 
appears  to  be  more  frequently  broken  than  the 
left ; for,  in  97  cases,  59  happened  to  the  right 
arm.  (See  Clin.  Chir.  t.  iv.  p.  181.) 

These  accidents  are  most  commonly  occasioned 
by  direct  external  violence ; but,  sometimes  they 
are  produced  by  a counter-stroke,  which  is  gene- 
rally the  case,  when  the  patient  falls  on  his  hand. 
But,  in  this  instance,  as  the  hand  is  principally 
connected  with  the  lower  broad  articular  surface 
of  the  radius,  this  bone  alone  has  to  sustain  almost 
the  whole  shock  of  the  blow,  and  hence  is  usually 
the  only  one  broken. 

In  14  examples  of  broken  radius,  referred  to  by 
Dupuytren,  3 were  caused  by  falls  upon  the 


back  of  the  hand  ; and  11  by  falls  upon  the  palm. 
These  facts  refute  one  of  Cruveilhier’s  inferences, 
that  the  radius  cannot  be  fractured  by  a fall  upon 
the  back  of  the  hand.  (C/m.  Chir.  t.  iv.  p.  182.) 

The  symptoms  indicating  fractures  of  the  fore- 
arm are  not  likely  to  lead  the  surgeon  into  any 
mistake  ; motion  at  a part  of  the  limb,  where  it 
was  previously  inflexible  ; a crepitus,  almost  always 
easily  felt ; sometimes  a distinct  depression  in  the 
situation  of  the  fracture;  occasionally  a projection 
of  the  ends  of  the  fracture  beneath  the  skin  ; pain 
on  moving  the  part ; a noise  sometimes  audible  to 
the  patient  at  the  moment  of  the  accident ; an 
inability  to  perform  the  motion  of  pronation  and 
supination ; and  an  almost  constantly  half-bent  state 
of  the  fore-arm. 

There  is  one  case,  however,  in  which,  the  frac- 
ture being  very  near  the  wrist-joint,  similar  ap- 
pearances to  those  of  a dislocation  may  arise  ; 
which  last  accident,  with  respect  to  the  radio-carpal 
articulation,  however,  is  one  of  great  rarity, 
(See  Dislocation.)  But  attention  to  whether 
the  styloid  processes  are  above,  or  below,  the  de- 
formity, will  discover  whether  the  case  be  a frac- 
ture, or  dislocation.  In  a fracture,  the  part  is  also 
more  moveable,  and  there  is  a crepitus.  ( (Euvres 
Chir,  de  Desault,  t.i.)  According  to  Boyer,  the 
two  cases  may  be  distinguished  by  simply  moving 
the  hand  ; by  which  motion,  if  there  be  a luxation 
without  fracture,  the  styloid  processes  of  the  radius 
and  ulna  will  not  change  their  situation ; but,  if 
a fracture  exist,  they  will  follow  the  motion  of  the 
hand. 

The  connection  of  the  two  bones  of  the  fore- 
arm, by  the  interosseous  ligament,  which  occupies 
the  interspace  by  which  they  are  separated,  and 
the  manner  in  which  the  muscles  attached  to  both 
are  inserted  into  them,  render  any  displacement 
of  the  broken  pieces  in  the  longitudinal  direction 
very  difficult ; and,  in  reality,  such  displacement 
is  seldom  observed,  and  never  in  any  considerable 
degree.  When  it  does  take  place,  it  is  to  be 
ascribed  to  the  cause  of  the  fracture,  rather  than 
to  muscular  contraction.  On  the  contrary,  in  the 
transverse  displacement,  the  four  pieces  approach 
one  another,  and  the  interosseous  space  is  dimi- 
nished, or  entirely  obliterated  near  the  seat  of  the 
fracture  ; attended  with  evident  deformity  of  the 
part.  There  is  likewise  an  angular  displacement, 
which  the  fracturing  cause  always  produces,  either 
forward  or  backward. 

In  the  treatment  of  a fracture  of  both  bones, 
the  fore-arm  is  to  be  bent  to  a right  angle  with  the 
arm,  and  the  hand  placed  in  a position  between 
pronation  and  supination.  An  assistant  then  takes 
hold  of  the  patient’s  four  fingers,  and  extends  the 
fractured  parts,  while  another  assistant  makes 
counter-exiension  by  fixing  the  humerus  with  both 
his  hands.  By  these  means,  the  operator  is  en- 
abled to  restore  the  bones  to  their  natural  situ- 
ation, and  to  push  the  soft  parts  into  the 
interosseous  space,  by  a gentle  and  graduated 
pressure  on  the  anterior  and  posterior  sides  of  the 
arm . 

Boyer  used  to  keep  the  bones  in  their  place  by 
applying  first  on  the  anterior  and  posterior  sides  of 
the  fore-arm  two  longitudinal  and  graduated  com- 
presses, the  base  of  which  was  in  contact  with  the 
arm.  The  depth  of  these  compresses  should 
be  proportioned  to  the  thickness  of  the  arm,  in- 
creasing as  the  diameter  of  the  arm  diminishes. 
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Boyer  also  employed  a single-headed  roller,  and 
made  three  turns  of  it  on  the  fractured  part;  then 
descending  to  the  hand  by  circles  partially  placed 
over  one  another,  and  enveloping  the  hand  by 
passing  the  bandage  between  the  thumb  and  index 
finger.  The  bandage  was  next  carried  upward 
in  the  same  manner,  and  reflected,  wherever  the 
inequality  of  the  arm  might  render  it  necessary. 
The  compresses  and  bandage  being  thus  far  ap- 
plied, he  laid  two  splints,  one  anteriorly,  the  other 
posteriorly,  and  applied  the  remainder  of  the 
bandage  over  them.  The  compresses  and  splints 
should  be  of  the  same  length  as  the  fore-arm.  It 
would  be  useless  to  employ  lateral  splints.  They 
would  counteract  the  compresses  and  two  other 
splints,  by  lessening  the  radio-cubital  diameter  of 
the  arm,  and,  with  the  action  of  the  pronators, 
tend  to  push  the  ends  of  the  fracture  into  the  in- 
terosseous space.  The  surgeon’s  attention  should 
be  particularly  directed  to  preserve  the  inter- 
osseous space ; for,  if  this  be  obliterated,  the 
radius  cannot  rotate  on  the  ulna,  nor  the  motion 
of  pronation  or  supination  be  executed ; and  this 
object  may  be  obtained  with  certainty  by  applying 
the  compresses  and  splints  in  such  a manner,  that 
the  fleshy  parts  may  be  forced  into,  and  confined 
in,  the  interosseous  space,  and  by  renewing  the 
bandage  every  seven  or  eight  days.  In  general,  the 
longitudinal  compresses,  used  by  Boyer,  for  pre- 
serving the  interosseous  space,  are  not  resorted  to 
in  England,  where  care  is  taken  not  to  let  the 
circles  of  the  roller  on  the  fore-arm  be  too  tight, 
which  would  have  the  injurious  effect  of  compress- 
ing the  ends  of  the  fracture  into  the  interosseous 
space. 

If  the  fracture  be  simple,  and  the  contusion 
inconsiderable,  the  patient  need  not  be  confined  to 
bed,  but  may  walk  about,  with  his  arm  in  a sling. 

Fractures  of  the  Radius 

Are  the  most  frequent  of  those  of  the  fore-arm, 
as  proved  by  records  noticed  in  the  foregoing 
section.  The  radius  being  almost  the  sole  support 
of  the  hand,  and  placed  in  the  same  line  with  the 
humerus,  is,  for  both  these  reasons,  more  exposed 
to  fractures  than  the  ulna.  These,  whether  trans- 
verse or  oblique,  near  its  middle  part  or  ex- 
tremities, may  be  caused  by  a fall  or  blow  on  the 
fore-arm  : sometimes  by  a fall  on  the  back  of  the 
hand  (see  Dupuytren,  Clin.  Chir.  t.  iv.  p.182 — 
184.),  or,  as  happens  in  most  cases,  by  a fall  on  the 
palm  of  the  hand.  When  likely  to  fall,  we  extend 
the  arm,  and  let  the  hand  come  first  to  the  ground; 
in  which  case,  the  radius,  pressed  between  the 
hand  on  the  ground,  and  the  humerus,  from 
which  it  receives  the  whole  momentum  of  the 
body,  is  bent,  and,  if  the  fall  be  sufficiently  violent, 
broken  more  or  less  near  its  middle  part.  When, 
after  an  accident  of  this  kind,  pain,  and  difficulty 
of  performing  the  motions  of  pronation  and  su- 
pination supervene,  the  probability  of  a fracture 
of  the  radius  is  very  strong.  The  truth  is  fully 
ascertained  by  pressing  with  the  fingers  along  the 
external  side  of  the  fore-arm.  Also,  in  endea- 
vouring to  perform  supination  or  pronation  of  the 
hand,  a crepitus  and  a motion  of  the  broken  por- 
tions will  be  perceived.  When  the  fracture  takes 
place  near  the  head  of  the  radius,  the  diagnosis  is 
more  difficult,  on  account  of  the  depth  of  soft 
parts  over  that  part  of  the  bone.  In  this  case,  the 
thumb  is  to  be  placed  under  the  external  condyle 
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of  the  os  humeri,  and  on  the  superior  extremity  of 
the  radius,  and  at  the  same  time  the  hand  is  to  be 
brought  into  the  prone  and  supine  positions.  If, 
in  these  trials,  which  are  always  painful,  the  head 
of  the  radius  rests  motionless,  there  can  be  no 
doubt  of  the  bone  being  fractured.  Here  the 
causes  of  displacement  are  the  same  as  in  fractures 
of  the  fore-arm  ; it  can  never  take  place,  except 
in  the  direction  of  the  diameter  of  the  bone,  and  is 
effected  principally  by  the  action  of  the  pronating 
muscles.  The  ulna  serves  as  a splint  in  fractures 
of  the  radius ; and  the  more  effectually,  as  the 
two  bones  are  connected  with  one  another  through- 
out their  whole  length. 

Fractures  of  the  lower  end  of  the  radius  deserv- 
ing particular  notice,  as  often  erroneously  supposed 
to  be  dislocations  of  the  wrist,  may  be  transverse, 
or  oblique,  and  be  situated  from  three  to  six  lines, 
or  an  inch,  from  the  articular  surface.  The  con- 
secutive displacement  will  have  a greater  re- 
semblance to  a true  dislocation,  the  nearer  the 
fracture  is  to  the  wrist.  Dupuytren  met  with 
some  cases,  in  which  the  articular  surface  of  the 
radius  was  comminuted.  In  general,  fractures  of 
the  lower  end  of  the  radius  take  an  oblique  direction, 
from  above  downwards,  and  from  the  dorsal  to  the 
palmar  surface.  (See  Clin.  Chir . t.  iv.  p.  183.) 
Such  fractures  are  mostly  simple  ; but  now  and 
then  compound.  Occasionally  the  lower  fragment 
is  split  vertically  in  two  pieces.  In  a few  rare 
cases,  besides  a fracture  of  the  radius,  the  ulna  is 
dislocated,  and  projects  through  the  skin.  (Z)u« 
puytren,  vol.  cit.  p.  190.) 

In  general,  when  the  radius  alone  is  fractured, 
no  extension  is  requisite.  During  the  treatment, 
the  elbow  is  to  be  bent,  and  the  hand  put  in  the 
mid-state,  between  pronation  and  supination  ; that 
is  to  say,  the  palm  of  the  hand  is  to  face  the  pa- 
tient’s breast.  Having  reduced  the  ends  of  the 
fracture,  when  they  appear  to  be  displaced,  the 
soap-plaster  is  to  be  applied,  and  over  this  a slack 
roller.  This  bandage  is,  indeed,  of  no  utility  ; but 
it  makes  the  limb  seem  to  the  unknowing  by- 
standers more  skilfully  put  up,  than  if  it  were 
omitted,  and,  as  it  does  no  harm,  the  surgeon  may 
honestly  apply  it.  However,  no  one  can  doubt, 
that  tight  bandages  may  act  very  perniciously,  by 
pressing  the  radius  and  ulna  together,  causing 
them  to  grow  to  each  other,  or,  at  all  events, 
making  the  fracture  unite  in  an  uneven  manner. 
Only  two  splints  are  necessary ; one  is  to  be 
placed  along  the  inside,  the  other  along  the  out- 
side, of  the  fore-arm.  Soft  pads  must  always  be 
placed  between  the  skin  and  the  splints,  in  order 
to  obviate  the  pressure  of  the  hard  materials,  of 
which  the  latter  are  formed.  The  inner  splint 
should  extend  to  about  the  last  joint  of  the  fingers ; 
but  not  completely  to  the  end  of  the  nails  ; for 
many  patients,  after  having  had  their  fingers  kept, 
for  several  weeks,  in  a state  of  perfect  extension, 
have  been  a very  long  time  in  becoming  able  to 
bend  them  again. 

Sometimes,  it  may  be  proper  to  apply  a com- 
press just  under  the  ends  of  the  fracture,  to  pre- 
vent their  being  depressed  towards  the  ulna  too 
much,  the  consequence  of  which  has  occasionally 
been  the  loss  of  the  prone  and  supine  motions  of 
the  hand. 

In  setting  a fractured  radius,  the  hand  should 
be  inclined  to  the  ulnar  side  of  the  fore-arm. 
When  the  fracture  is  towards  the  wrist,  the  hand 
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and  lower  fragments  have  a tendency  to  displace- 
ment outwards,  towards  the  radial  side  of  the  fore- 
arm. If  attention  be  not  paid  to  prevent  this,  the 
union  takes  place  with  deformity,  and  the  motions 
of  supination  and  pronation  are  imperfect.  (See 
Dupuytren,  Clin.  Chir.t.  iv.  p.  214.)  I he  me- 
chanical contrivances,  employed  by  this  celebrated 
surgeon  to  keep  the  hand  in  the  right  position,  are 
there  described. 

Fractures  of  the  Ulna 
Are  less  frequent  than  those  of  the  radius,  and 
take  place  generally  at  its  lower  extremity,  which 
is  most  slender,  and  least  covered.  The  fracture 
is  almost  always  the  result  of  a force  acting  imme- 
diately ou  the  part  fractured  ; as,  for  instance, 
when,  in  a fall,  the  internal  side  of  the  fore-arm 
strikes  against  a hard  resisting  body.  On  applying 
the  hand  judiciously  to  the  inside  of  the  fore  arm, 
this  fracture  is  easily  ascertained  by  the  depres- 
sion at  that  part,  in  consequence  of  the  interior 
portion  being  drawn  toward  the  radius  by  the 
action  of  the  pronator  radii  quadratus.  This  dis- 
placement, however,  is  less  considerable  than  what 
takes  place  in  fractures  of  the  radius.  1 he  supe- 
rior portion  of  the  ulna  remains  unmoved.  (J . L. 
Petit.) 

In  this  case,  the  assistant,  w'ho  makes  whatever 
little  extension  may  be  necessary,  should  incline 
the  hand  to  the  radial  side  of  the  fore-arm,  while 
the  surgeon  pushes  the  flesh  between  the  two 
bones,  and  applies  the  apparatus,  as  in  the  pre- 
ceding case.  In  all  fractures  of  the  bones  of  the 
fore-arm,  and,  particularly  in  those  which  are  near 
the  head  of  the  radius,  a false  anchylosis  is  to  be 
apprehended,  and  should  be  guarded  against  by 
moving  the  elbow  gently  and  frequently,  when 
the  consolidation  is  advanced  to  a certain  point. 

Fractures  of  the  fore-arm  always  require  the 
part  to  be  kept  quietly  in  a sling. 

Fractures  of  the  Olecranon 
Happen  either  at  its  base,  its  centre,  or  its  ex- 
tremity ; but,  the  second  case  is  the  most  frequent. 
The  division  is  almost  always  transverse,  though 
occasionally  oblique.  The  accident  is  very  rarely 
produced  by  the  action  of  the  muscles,  but  almost 
always,  by  external  violence,  directly  applied  to 
the  part  in  a blow,  or  fall  upon  the  elbow. 

With  regard  to  symptoms,  the  contraction  of  the 
triceps,  being  no  longer  resisted  by  any  connection 
with  the  ulna,  draws  upward  the  short  fragment, 
to  which  it  adheres,  so  as  to  produce,  between  it 
and  the  lower  one,  a more  or  less  evident  inter- 
space. This  interspace  is  situated  at  the  back  of 
the  joint,  and  may  be  increased  or  diminished  at 
will,  by  augmenting  the  flexion  of  the  fore-arm, 
and  putting  the  triceps  into  action,  or  extending 
the  limb.  Another  symptom  is  a difficulty,  or 
impossibility  of  extending  the  fore-arm,  the  ne- 
cessary effect  of  the  detachment  of  the  triceps  from 
the  ulna.  It  appears  from  the  dissections  made 
by  Sir  Astley  Cooper,  that  the  extent  of  the  sepa- 
ration depends  upon  the  degree  of  laceration  of 
the  capsular  ligament,  and  of  that  portion  of  liga- 
ment which  proceeds  from  the  side  of  the  coronoid 
process  to  that  of  the  olecranon.  (On  Disloca- 
tions,, &c.  p.  187.)  It  must  be  owing  to  the  untorn 
state  either  of  the  latter  part,  or  of  the  aponeurosis 
covering  the  olecranon,  that  patients  occasionally 
retain  the  power  of  extending  the  fore-arm,  as  is 
exemplified  in  the  case  reported  by  Mr.  Ij^rlc, 


where,  on  the  sixth  day  after  the  accident  (and  not 
before),  this  power  was  destroyed  by  a sudden 
flexion  of  the  fore-arm.  ( Practical  Obs.  p.  147.) 

The  fore-arm  is  constantly  half-bent,  the  biceps 
and  brachialis  having  no  antagonists.  The  ole- 
cranon is  more  or  less  drawn  up  higher  than  the 
condyles  of  the  humerus,  which  latter  parts,  on 
the  contrary,  are  naturally  situated  higher  than 
the  olecranon,  when  the  fore-arm  is  half-bent. 

The  upper  piece  of  bone  may  be  moved  in  every 
direction,  without  the  ulna  participating  in  the 
motion.  Besides  these  symptoms,  we  must  take 
into  the  account,  the  considerable  pain  expe- 
rienced, and  the  crepitus  perceptible,  when  the 
fragment  is  approximated  to  the  surface  from 
which  it  is  detached. 

The  indications  are  to  push  the  retracted  portion 
of  the  olecranon  downwards,  and  to  keep  it  in  this 
position,  at  the  same  time  that  the  ulna  is  made  to 
meet  it,  as  it  were,  by  extending  the  fore-arm. 
According  to  Desault,  however,  the  fore- arm 
should  not  be  completely  extended,  as,  when  the 
pieces  of  bone  touch  at  their  back  part,  they  leave 
a vacancy  in  front,  which  is  apt  to  be  followed  by 
an  irregular  callus,  prejudicial  to  the  free  motion 
of  the  elbow.  Hence,  it  was  his  practice  to  put 
the  arm  between  the  half-bent  and  the  completely 
extended  state,  and  to  maintain  this  posture  by 
means  of  a splint  along  the  fore  part  of  the  arm. 
But,  as  position  operates  only  on  the  lower  part 
of  the  olecranon,  the  upper  one  requires  to  be 
brought  near  the  former,  and  fixed  there,  which 
is,  doubtless,  the  most  difficult  object  to  effect, 
because  the  triceps  is  continually  resisting. 

Desault  used  to  adopt  the  following  method  : — 

The  fore -arm  being  held  in  the  above  position, 
the  surgeon  is  to  begin  applying  a roller  round  the 
wrist,  and  to  continue  it  as  high  as  the  elbow.  The 
skin,  covering  this  part,  being  wrinkled  in  conse- 
quence of  the  extension  of  the  limb,  might  insi- 
nuate itself  between  the  ends  of  the  fracture,  and 
consequently  it  must  now  be  pulled  upward  by  an 
assistant.  The  surgeon  is  then  to  push  the  ole- 
cranon towards  the  ulna,  and  confine  it  in  this 
situation  with  a turn  of  the  roller,  with  which  the 
joint  is  then  to  be  covered,  by  applying  it  in  the 
form  of  a figure  of  8. 

A strong  splint,  a little  bent,  just  before  the 
elbow,  is  next  laid  along  the  arm  and  fore-arm, 
and  fixed  by  means  of  a roller.  The  limb  is  then 
to  be  evenly  supported  on  a pillow. 

The  cure  of  the  fractured  olecranon  is  seldom  (’ 
effected  by  the  immediate  reunion  of  its  fragments ; 
there  generally  remains  a greater  or  lesser  inter- 
space between  them,  which  is  filled  up  by  a sub- 
stance, not  of  a bony  consistence.  Indeed,  the 
tenour  of  the  remarks  and  experiments  lately  pub- 
lished by  Sir  Astley  Cooper  on  this  subject,  is  to 
represent  the  broken  olecranon  as  similarly  cir- 
cumstanced with  respect  to  bony  union,  as  the 
fractured  neck  of  the  femur.  He  has  seen  union 
by  bone  effected  in  the  living  subject;  but  this 
was  when  the  fracture  had  taken  place  very  near 
the  shaft  of  the  ulna.  The  ligamentous  substance, 
he  says,  which  generally  forms  the  bond  of  union, 
when  it  is  of  considerable  length,  often  has  one,  or 
even  several  apertures  in  it.  The  arm  is  observed 
to  be  weakened,  in  proportion  to  the  length  of  the 
ligament.  (On  Dislocations,  fyc.  p.  489.) 

Camper  laid  great  stress  upon  the  inutility  of 
keeping  the  arm  perfectly  extended  ; he  found 
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patients  recover  sooner  and  better,  when  the  elbow 
was  kept  half  bent,  and  the  joint  gently  exercised 
at  as  early  a period  as  possible.  “ Agglutinationem 
scilicet  motiri  non  debet  chirurgus,  sed  sublatis  tu- 
more  ac  inflammatione  quiete  et  reraediis  aptis, 
cubitum  quotidie  prudenter  movere,  ut  unio  per 
tricipitis  tendinem,  seu  per  concretionem  mem- 
branosam  formetur,  et  os  ossi  non  admoveatur. 
Yerbo  quemadmodum  C.  Celsus  in  Med.  lib.  viii. 
c.  10.  § 4.  p.  537.  de  cubito  fracto  praecepit.  Quod 
si  ex  summo  cubito  quid  fractum  sit,  gluiinare  id 
vinciendo  alienum  est,  fit  enirn  brachium  immo- 
bile, ac,  si  nihil  aliud  quam  dolore  occurrendum 
est,  idem  qui  fuit  ejus  usus  est.”  ( Camper  de 
Fracturd  Patellae,  p.  66.  Hagae,  1789.)  Mr. 
Earle  is  also  an  advocate  for  placing  the  limb  in 
a slightly  bent  position.  ( Pract . Obs.  p.  165.) 
The  late  Mr.  Sheldon,  however,  does  not  concur 
with  Desault  and  Camper,  respecting  the  position 
of  the  limb  during  the  treatment,  but  insists  upon 
the  utility  of  keeping  the  fore-arm  perfectly  ex- 
tended. 

When  there  is  much  swelling,  Sir  A.  Cooper 
employs  leeches  and  evaporating  lotions  for  two 
or  three  days;  but,  when  not  much  violence  has 
been  done  to  the  limb,  he  applies  a bandage  at 
once.  He  places  the  arm  in  a straight  position, 
presses  down  the  fragment  until  it  touches  the 
ulna,  and,  after  putting  a slip  of  linen  along  each 
side  of  the  joint,  puts  a roller  round  the  limb 
above  and  below  the  olecranon.  By  tying  the 
slips  of  linen,  which  pass  under  the  rollers,  these 
are  drawn  nearer  together,  and  the  fragment  of 
the  olecranon  is  thus  kept  as  near  as  possible  to 
the  ulna.  Lastly,  a splint,  well  padded,  is  applied 
along  the  front  of  the  arm,  and  secured  with  a 
bandage,  which  is  frequently  wetted  with  spirit  of 
wine  and  water.  (On  Dislocations,  p.490.) 

Baron  Dupuytren  applied  what  is  termed  the 
uniting  bandage,  with  a compress  above  the  upper 
fragment,  and  an  anterior  splint.  (See  Clin.  Chir. 
t.  i.  p.  328.) 

On  an  average,  the  olecranon  becomes  firmly 
united  about  the  twenty-sixth  day.  (Desault.) 
In  a month,  the  splint  is  to  be  removed,  and  pas- 
sive motion  begun.  (A.  Cooper.)  I have  seen  a 
case,  in  which  the  upper  fragment  -was  anchylosed 
to  the  humerus. 

Fracture  of  the  Coronoid  Process. 

Two  examples  of  this  accident  are  noticed  by 
Sir  Astley  Cooper : in  one  case,  seen  by  him  se- 
veral months  after  its  occurrence,  the  same  ap- 
pearances presented  themselves  as  were  remarked 
by  the  surgeon  who  first  attended  the  patient ; 
namely,  the  ulna  projected  backwards  whilst  the 
arm  was  extended,  but  it  could  be  drawn  for- 
wards, and  the  elbow  bent,  without  much  difficulty, 
when  the  deformity  disappeared.  In  the  other 
instance,  which  was  met  with  in  the  dissection- 
room,  the  coronoid  process,  which  had  been  broken 
off,  was  united  by  ligament,  and  so  moveable, 
that,  when  the  fore-arm  was  extended,  the  ulna 
glided  backwards  upon  the  condyles  of  the  hu- 
merus. Sir  Astley  Cooper  is  of  opinion,  that  the 
case  admits  of  no  other  mode  of  union  : he  recom- 
mends keeping  the  arm  steadily  in  the  bent  position 
for  three  weeks.  (On  Dislocations,  fyc.  p.484.) 

Fractures  of  the  Carpal  and  Metacarpal 
Bones,  and  Phalanges  of  the  Fingers. 

The  bones  of  the  carpus,  when  broken,  are 
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usually  crushed,  as  it  were,  between  very  heavy 
bodies,  or  the  limb  has  been  entangled  in  power- 
ful machinery,  or  suffered  gunshot  violence.  It 
must  be  obvious,  therefore,  that,  as  the  soft  parts 
are  also  seriously  injured,  these  cases  are  generally 
followed  by  severe  and  troublesome  symptoms, 
and  sometimes  require  the  performance  of  ampu- 
tation, either  immediately  or  subsequently.  When 
an  attempt  is  to  be  made  to  save  the  part,  the 
chief  indications  are  to  extract  splinters  of  bone, 
and  prevent  inflammation,  abscesses,  and  morti- 
fication. The  parts  may  at  first  be  kept  wet  with 
a cold  evaporating  lotion,  any  wound  present 
being  lightly  and  superficially  dressed  ; but,  after- 
wards, as  soon  as  all  tendency  to  bleeding  is  over, 
emollient  poultices  may  be  applied  over  the  dress- 
ings instead  of  the  lotion.  The  dressings  them- 
selves, however,  should  not  be  removed  for  the 
first  three  or  four  days,  all  unnecessary  disturbance, 
of  the  crushed  parts  being  highly  injurious.  Should 
abscesses  form,  early  openings  should  be  prac- 
tised, so  as  to  prevent  the  matter  from  extending 
up  the  fore-arm.  Duly  supporting  the  hand  and 
fore -arm  in  a sling  is  of  the  greatest  importance. 
The  metacarpal  bones  of  the  little  finger  and 
thumb  are  more  frequently  broken  than  the  other 
three.  A fracture  of  a metacarpal  bone  is  gene- 
rally produced  by  violence  applied  directly  to  the 
part,  as  no  force,  capable  of  causing  the  accident, 
can  well  act  upon  the  two  ends  of  the  bone  so  as 
to  break  it.  The  fracture  may  be  simple,  but 
more  commonly  it  is  compound,  the  soft  parts 
being  wounded  and  lacerated  by  the  same  violence 
which  has  injured  the  bone.  In  most  cases,  also, 
unless  the  force  has  operated  by  a very  limited 
surface,  more  than  one  metacarpal  bone  is  frac- 
tured. At  first,  the  same  kind  of  treatment  is  re- 
quisite as  in  the  preceding  cases,  and,  after  the 
inflammation  has  subsided,  a hand-board,  or  splint, 
may  be  employed.  When  the  hand  is  very  badly 
crushed,  amputation  is  indicated. 

In  fractures  of  the  finger-bones,  the  treatment 
consists  in  applying  pasteboard,  or  placing  the 
hand  on  a flat  splint,  or  finger-board,  and  keeping 
the  part  at  rest  in  a sling. 

For  Fractures  of  the  Cranium,  see  Head,  In- 
j uries  of. 

For  information  on  fractures  generally,  consult  J.  L. 
Petit,  Traits  des  Maladies  de  Os.  8vo.  Paris,  1723. 
et  nouv.  ed.  par  M.  Louis,  2 t.  12mo.  1767.  Duverney, 
Traite  des  Maladies  des  Os.  8vo.  Paris,  1751.  Jona- 
than Wathen,  The  Conductor  and  Containing  Splints ; 
or  a Description  of  two  new-invented  Instruments,  for 
the  more  safe  Conveyance,  as  well  as  the  more  easy 
and  perfect  Cure,  of  Fractures  of  the  Leg,  2d  ed.  8vo. 
Lond.  1767.  TV.  Sharp,  in  vol.  Ivii.  of  the  Philoso- 
phical Trans,  part  ii.  1767.  Pott,  on  Fractures  and 
Dislocations,  2d  ed.  1773.  T.  Kirkland , Obs.  upon 
Pott’s  General  Remarks  on  Fractures,  &c.  8vo.  Lond. 
1770;  also,  Appendix  to  the  same,  8vo.  Lond.  1771. 
Cases  in  Surgery,  by  C.  White , edit.  1770.  J.  Aitken, 
Essays  on  several  Important  Subjects  in  Surgery,  chiefly 
on  the  Nature  of  Fractures  of  the  Long  Bones  of  the 
Extremities,  8vo.  1771.  Boyer,  Traite  des  Mai.  Chir. 
t.  iii.  (Euvres  Chir.  de  Desault,  par  Bichat,  t.  i.  Parts 
of  the  Parisian  Chir.  Journal.  Sir  J.  Earle,  Obs.  on 
Fractures  of  the  Lower  Limbs  ; to  which  is  added,  an 
Account  of  a Contrivance  to  administer  Cleanliness  and 
Comfort  to  the  Bed-ridden,  or  Persons  confined  to  Bed 
by  Age,  Accident,  Sickness,  or  other  Infirmity,  8vo. 
Lond.  1807.  Assalini,  Manuale  di  Chirurgia,  parte 
prima,  Milano,  1812.  M.  le  Baron  Dupuytren,  Des 
Fractures  ou  Courbures  des  Os  des  Enfans,  in  Bulletin 
de  la  Faculte  de  Med.  Paris,  1811.  Idem,  Sur  la 
Fracture  de  l’Extremite  infdrieure  du  Perone,  les  Lux- 
ations, et  les  Accidensqui  en  sont  la  suite,  in  Annuaire 
Med.  Chir.  de  Paris,  4to.  Paris,  1819.  Also,  on  Frac- 
tures of  Various  Bones,  in  Legons  Orales  de  Clin. 
Chir.  4 tomes,  8vo.  Paris,  1832 — 1834.  M.  Boux,  Re- 
lation d’un  Voyage  fait  a Londres  en  1814,  ou  ParaD 
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lele  de  la  Chir.  Angloise  avec  la  Chir.  Frangoise,  p.  173, 
&c.  Paris,  1815.  Med.  Chir.  Trans,  vol.  ii.  p.  47,  &c.  ; 
vol.  v.  p.  358,  &c.  ; vol.  vii.  p.  103.  Sketches  of  the 
Medical  Schools  of  Paris,  by  J.  G.  Crosse,  p.  87,  &c. 
Sir  Astley  Cooper,  on  Dislocations  and  Fractures  of  the 
Joints,  4to.  Lond.  1822  ; and  Obs.  on  Fractures  of  the 
Neck  of  the  Thigh-Bone,  1823.  H.  Earle,  Practical 
Obs.  in  Surgery,  8vo.  1823.  W.  Gibson's  Institutes  and 
Practice  of  Surgery,  8vo.  vol.  i.  Philadelphia,  1824. 
Sir  C.  Bell,  on  Injuries  of  the  Spine  and  Thigh-Bone,  4to. 
Lond.  1824.  J.  Amesbury,  on  Fractures  of  the  Upper 
Third  of  theThigh-Bone,  and  Fractures  of  long  standing, 
ed.  2.  8vo.  Lond.  1829.  G.  W.  Hind,  a Series  of  Plates, 
illustrating  the  Causes  of  Displacement  in  the  Various 
Fractures  of  the  Bones  of  the  Extremities,  fol.  1835., 

FR/ENUM  LINGUAE.  In  infants,  the  tongue 
is  sometimes  too  closely  tied  down,  by  reason  of 
the  fraenum  being  extremely  short,  or  continued 
too  far  forwards.  In  the  latter  case,  the  child  will 
not  be  able  to  use  its  tongue  with  sufficient  ease  in 
the  actions  of  sucking,  swallowing,  &c.,  in  con- 
sequence of  its  point  being  confined  at  the  bottom 
of  the  mouth.  Though  this  affection  is  not  unfre- 
quent, it  is  less  common  than  is  generally  supposed 
by  parents  and  nurses.  When  the  child  is  small, 
and  the  nurse’s  nipple  large,  it  is  common  for  her 
to  suppose  the  child  to  be  tongue-tied,  when,  in 
fact,  it  is  only  the  smallness  of  the  child’s  tongue 
that  prevents  it  from  surrounding  the  nipple,  so  as 
to  enable  it  to  suck  with  facility.  Mothers  also 
commonly  suspect  the  existence  of  such  an  errone- 
ous formation,  whenever  the  child  is  long  in  begin- 
ning to  talk. 

The  reality  of  the  case  may  always  be  easily 
ascertained  by  examining  the  child’s  mouth.  In 
the  natural  state,  the  point  of  the  tongue  is  always 
capable  of  being  turned  upward,  towards  the  palate, 
as  the  fraenum  does  not  reach  along  above  a quarter 
of  an  inch  of  the  lower  part  of  the  tongue  from  the 
apex.  But,  in  tongue-tied  children,  by  looking 
upon  one  side,  we  may  see  the  fraenum  extending 
from  the  back  part  to  the  very  point,  so  that  the 
whole  length  of  the  tongue  is  tied  down,  and  un- 
naturally confined. 

The  plan  of  cure  is  to  divide  as  much  of  the 
fraenum  as  seems  proper  for  setting  the  tongue  at 
liberty.  The  surgeon  presses  up  the  tongue  against 
the  palate  with  his  left  thumb  and  fore-finger.  The 
incision  should  be  directed  downwards,  away  from 
the  tongue,  and  not  be  carried  upward,  or  back- 
ward, lest  the  raninal  veins,  or  arteries  be  cut ; 
an  accident  that  has  been  known  to  prove  fatal. 
Tor  the  same  reason,  the  scissors  used  for  this 
operation  should  have  no  points.  If  the  fore-finger 
and  thumb  prevent  the  parts  from  being  seen,  the 
tongue  must  be  pressed  up  with  a spatula,  or 
a director,  that  has  a slit  in  which  the  fraenum 
may  be  placed,  as  long  ago  preferred  by  J.  L. 
Petit.  (See  M.  Velpeau,  in  Nouv.  Flem.  de  Med, 
Op.  t.  ii.  p.  67.  8vo.  Paris,  1832  ; and  M.  Mal- 
gaigne,  Manual  de  Med.  Oper.  p.  465.  ed.  2. 12mo. 
Paris,  1837.)  I think  the  following  piece  of 
advice,  offered  by  a modern  author,  may  be  of 
service  to  practitioners,  who  ever  find  it  necessary 
to  divide  the  fraenum  linguae  : “ It  is  not  the  re- 
lations of  the  trunk  of  the  lingual  artery  alone, 
which  the  student  ought  to  make  himself  acquainted 
with.  He  will  do  well  to  study  the  position  of  the 
arteria  ranina  in  respect  to  the  fraenum  linguae. 
This  information  will  teach  him  the  impropriety  of 
pointing  the  scissors  upward  and  backward,  when 
snipping  the  fraenum  ; an  operation,  by  the  by, 
oftener  performed  than  needed.  He  will  learn, 
that  the  ranular  artery  lies  just  above  the  attach- 


FRA 

ment  of  the  fraenum  ; so  that,  if  he  would  avoid  it, 
he  must  turn  the  points  of  the  scissors  rather  down- 
ward ; if  he  do  not,  the  artery  will  probably  suf- 
fer.” (A.  Burns,  Surgical  Anatomy  of  the  Head 
and  Neck,  p.  239.) 

W hen  an  infant  has  the  power  of  sucking,  this 
proceeding  should  never  be  resorted  to,  even 
though  the  fraenum  may  have  the  appearance  of 
being  too  short,  or  extending  too  far  forwards. 
(Fab.  Hildanus,  centur.  iii.  obs,  28.  Petit,  Mai. 
Chir.  t.iii.  p.  265.  edit.  1774.) 

Although  the  operation  of  dividing  the  fraenum 
linguae  is,  for  the  most  part,  done  without  any  bad 
consequences,  surgeons  should  remember  well,  that 
it  is  liable  to  dangers,  especially  when  performed 
either  unnecessarily  or  unskilfully.  Besides  the 
fatal  events  which  have  occasionally  resulted  from 
wounding  the  raninal  arteries,  the  records  of  surgery 
furnish  us  with  proofs,  that  the  mere  bleeding  from 
the  raninal  veins,  and  the  small  vessels  of  the 
fraenum,  may  continue  so  long  in  consequence  of 
the  infant’s  incessantly  sucking,  as  to  produce 
death.  In  such  cases,  the  child  swallows  the  blood 
as  fast  as  it  issues  from  the  vessels,  so  that  the  cause 
of  death  may  even  escape  observation.  But,  if  the 
body  be  opened,  the  stomach  and  intestines  will 
be  found  to  contain  large  quantities  of  blood. 
(See  Dionis,  Cours  d’ Operations  de  Chirurgie, 
7e  Demonstration.  Petit,  Maladies  Chir.  t.  iii. 
p.  282,  &c.) 

Another  accident,  sometimes  following  an  un- 
necessary or  too  extensive  a division  of  the  frae- 
num, consists  in  the  tongue  being  thrown  backward 
over  the  glottis  into  the  pharynx,  where  it  lies  fixed, 
and  causes  suffocation.  The  observations  of  Petit 
on  this  subject  are  highly  interesting.  (See  Op.  cit. 
t.  iii.  p.  267,  &c.) 

Lastly,  it  should  be  known,  that  an  infant’s  in- 
ability to  move  its  tongue,  or  suck,  is  not  always 
owing  to  a malformation  of  the  fraenum.  Some- 
times the  tongue  is  applied  and  glued,  as  it  were, 
to  the  roof  of  the  mouth,  by  a kind  of  mucous  sub- 
stance ; and,  in  this  case,  it  should  be  separated 
with  the  handle  of  a spatula.  By  this  means, 
infants  have  been  saved,  which  were  unable  to 
suck  during  several  days,  and  were  in  imminent 
danger  of  perishing  from  want  of  nourishment. 
(See  Mem.  de  V Acad,  de  Chir.  t.  iii.  p.  16. 
ed.  4to.) 

See  particularly  Petit,  Traite  de  Maladies  Chir.  t.  iii. 
p.  260,  &c.  Dionis,  Cours  d’ Operations,  7e  Demonstr. 
Sabatier,  Medecine  Op.  t.  iii.  p.  132,  &c.  Lassus,  Pa- 
thologie  Chir.  t.  ii.  p.  454.  Richter,  Anfangsgr.  der 
Wundarzn.  b.  iv.  kap.  ii.  p.  11.  ed.  1800.’%  Also,  A.  L.  M. 
Velpeau,  Nouv.  Elem.  de  Med.  Op.  t.  ii.  p.  65.  8vo. 
Paris,  1832.  J.  F.  Malgaigne,  Manuel  de  Med.  Op. 
p.  464.  12mo.  ed.  2.  Paris,  1837. 

FRAGILITAS  OSSIUM.  A morbid  brit- 
tleness of  the  bones.  Although  it  may  take  place 
at  different  periods  of  life,  it  is  remarked  to  be 
more  common  in  childhood  and  in  persons  of 
advanced  age.  (See  B.  Bell  on  Diseases  of  the 
Bones,  p.  74.) 

Boyer  imputes  mollities  ossium  to  a deficiency  of 
lime  in  their  structure  ; fragiliias  ossium  to  a defi- 
ciency of  the  soft  matter  naturally  entering  into 
their  texture.  This  is  not  the  view  usually  adopted. 
One  modern  writer  considers  preternatural  brittle- 
ness and  flexibleness  of  the  bones,  as  the  results  of 
different  degrees  of  the  same  cause.  One  degree 
produces  brittlepess;  a greater  degree  flexibleness, 
with  greater  brittleness ; the  most  aggravated  form, 
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mollities  ossium.  (See  Mayo’s  Human  Pathology, 
p.  19.)  The  diseases,  termed  rickets  and  mollities, 
however,  as  we  shall  find  by  a reference  to  those 
articles,  are  at  all  events  combined  with  other 
pathological  changes  and  circumstances.  Boyer 
states,  that  a certain  degree  of  fragilitas  ossium  ne- 
cessarily occurs  in  old  age,  because  the  proportion 
of  lime  in  the  bones  naturally  increases  as  we  grow 
old,  while  that  of  the  organized  part  diminishes. 
Hence,  the  bones  of  old  persons  more  easily  break 
than  those  of  young  subjects,  and  are  longer  in 
uniting  again.  In  old  age,  the  cortex  of  the  bones 
is  thinner,  and  both  in  it  and  the  cancelli,  the 
quantity  of  phosphate  of  lime  diminished.  This  is 
one  cause  of  the  frequency  of  fracture  of  the  neck 
of  the  thigh-bone  in  elderly  persons.  (See  Mayo, 
Op.  cit.  p.  17.)  As  Mr.  Wilson  observes,  however, 
they  never  are  found  so  friable  and  fragile,  as  to 
crumble  like  a calcined  bone,  but,  on  the  contrary, 
they  contain  a large  quantity  of  oil  ; a fact  parti- 
cularly noticed  by  Saillant  (see  Hist,  de  la 
Societe  de  Med.  1776.  p.  316.)  ; and  when  dried 
after  death,  they  are  so  greasy  as  to  be  unfit  to  be 
preserved  as  preparations.  Their  organized  vas- 
cular part  is  diminished,  but  their  oily  animal 
matter  is  increased.  (On  the  Skeleton  and  Dis- 
eases of  Bones,  p.  258.) 

In  persons  who  have  been  long  afflicted  with 
cancerous  diseases,  the  bones  sometimes  become  as 
brittle  as  if  they  had  been  calcined.  Saviard  and 
Louis  relate  cases  of  this  description.  (Obs.  Chir. 
et  Journ.  des  Savans,  16S1.  Obs.  et  Remarques 
sur  les  Effets  du  Virus  Cancereux,  Paris,  1750. 
Pouteau,  (E acres  Posthumes,  t.  i.)  Two  remark- 
able instances  of  this  kind  were  published  by  Mr. 
Salter  of  Poole.  In  the  first,  the  patient,  a 
female  aged  82,  felt  the  right  thigh  suddenly  break 
as  she  was  standing  at  her  drawers.  For  several 
months  previous  to  the  accident,  she  had  had 
constant  and  very  severe  pain  in  the  part  of  the 
bone  which  was  broken,  and  she  had  been  long 
afflicted  with  a cancerous  ulceration  of  the  mamma. 
After  death,  the  bone  was  so  flexible,  that  no  bony 
union  could  have  taken  place.  A regular  dissec- 
tion of  the  limb  was  not  allowed.  In  Mr.  Salter’s 
second  case,  the  patient  was  also  a female,  56  years 
of  age,  and,  for  five  months  preceding  the  accident, 
had  laboured  under  violent  pain  of  the  right  thigh, 
and  a thickening  of  the  periosteum  a little  above 
the  patella.  As  her  friends  were  putting  her  into  a 
cart,  the  bone  snapped  about  three  inches  below 
the  trochanter.  For  several  years  she  had  had  a 
scirrhus  of  the  left  breast.  This  had  been  re- 
moved, and  the  wound  healed,  but  afterwards 
broke  out  in  the  form  of  cancerous  ulceration. 
In  this  stage,  the  fracture  took  place,  and  was 
followed  in  about  three  months  by  her  death. 
Mr.  Salter  removed  the  thigh-bone,  and  brought 
it  home  for  examination  ; but,  previously  to  its 
removal,  the  affected  limb  was  observed  to  be 
considerably  shorter  than  the  other,  and  flexible 
at  its  middle,  and  a good  deal  deformed  by  a pro- 
jection just  below  the  trochanter  major.  -The 
muscles  of  the  thigh  were  pale  and  shrunk  • a 
bloody  fluid  escaped  from  the  capsular  ligament 
of  the*  knee-joint,  and  two  or  three  clots  of  pure 
blood  were  in  the  articular  cavity.  On  removing 
the  patella,  a small  ulcer  was  discovered  in  the 
upper  and  external  part  of  its  articular  surface. 
The  thigh-bone  was  remarkably  soft  throughout 
its  whole  length,  and  the  knife  could  be  pushed 


through  it  at  any  part,  but,  at  its  middle,  it  was 
most  conspicuously  deficient  in  earthy  matter.  At 
about  three  inches  from  either  extremity,  it  could 
be  bent  in  any  direction  ; and  it  was  on  the  upper 
part  of  this  portion  that  the  fracture  had  taken 
place  ; but  the  precise  situation  of  it  was  not  dis- 
tinctly visible,  and  Mr.  Salter  conceives,  that  there 
had  been  no  complete  separation,  like  what  occurs 
in  common  fractures.  The  distortion  did  not  arise 
from  any  overlapping,  but  from  a bending  of  the 
bone.  The  muscles  about  the  upper  part  of  the 
limb  were  confounded  together  into  an  uniform 
mass  of  a pale  red  colour,  firm  and  cartilaginous, 
with  bony  spiculae  thickly  dispersed  through  them, 
and  puriform  matter  slightly  tinged  with  blood 
issuing  from  the  cut  surfaces.  The  integuments 
had  suffered  no  change.  In  the  situation  of  the 
swelling  noticed  above  the  patella,  the  tendon  of 
the  cruralis  was  much  thickened  and  altered  in 
texture,  and  a considerable  quantity  of  pus  came 
from  under  it  ; the  subjacent  periosteum  was 
also  much  thickened,  and  readily  detached.  The 
parietes  of  the  bone  were  here  nearly  absorbed, 
and  the  medullary  cavity  was  filled  with  a bloody 
pultaceous  substance.  (See  Med.  Chir.  Trans. 
vol.  xv.  p.  186.)  It  is  justly  inferred  by  Mr. 
Sal  ter,  th  at,  as  these  cases  corresponded  in  so  many 
points,  the  predisposing  cause  of  fracture  was  pro- 
bably the  same  in  both.  Both  the  patients  laboured 
under  cancer  of  the  breast ; and  both  suffered 
much  from  previous  pain  and  lameness.  These 
cases,  it  is  to  be  remarked,  were  rather  specimens 
of  mollities  ossium,  or  preternatural  flexibility  of 
the  bones  affected  ; and  seem  to  have  differed 
from  some  examples  of  fragility  on  record,  not  only 
in  their  cause,  but  in  the  circumstance  of  no 
attempt  at  ossification  having  taken  place  in  the 
broken  or  flexible  parts.  They  resemble,  in  some 
respects,  Mr.  Flowship’s  case yet  differ  in  the  af- 
fection being  restricted  to  one  bone,  and  being  the 
sequel  of  a cancerous  disease  of  the  breast.  In 
University  College  Hospital,  I remember  a woman 
who  had  long  laboured  under  cancer  of  the  breast, 
and  in  whom  several  spontaneous  fractures  had 
occurred  at  different  periods.  She  was  treated  in 
this  hospital,  first,  for  a fracture  of  the  humerus, 
and  afterwards  for  one  of  the  clavicle.  In  this  case, 
every  fracture  ultimately  united. 

M.  Louis  mentions  a nun  who  broke  her  arm  by 
merely  leaning  on  a servant ; and  in  the  London 
Medical  Journal  an  account  is  given  of  a person, 
who  could  not  even  turn  in  bed,  without  breaking 
some  of  his  bones.  One  of  Professor  Gibson’s 
patients,  residing  near  Trenton  in  the  United  States, 
has  a son,  19  years  of  age,  who  from  infancy  has 
been  subject  to  fractures  from  the  slightest  causes, 
owing  to  an  extraordinary  brittleness  of  the  bones. 
“The  bones  of  the  arm,  fore-arm,  thigh,  and  leg, 
have  all  been  broken  repeatedly,  even  from  so 
trivial  an  accident  as  catching  the  foot  in  a fold  of 
carpet  whilst  walking  across  the  room.  The  cla- 
vicles have  suffered  more  than  any  other  bone 
having  been  fractured  eight  times.  What  is  re- 
markable, the  boy  has  always  enjoyed  excellent 
health,  and  the  bones  have  united  without  diffi- 
culty or  much  deformity.”  (Institutes,  fyc.  of 
Surgery,  vol.i.  p.  370.) 

Similar  cases  are  mentioned  by  Mr.  B.  Bell. 
A child,  he  observes,  fractures  a limb.  The 
fracture  unites,  and  is  consolidated  perhaps  in 
less  than  the  usual  period.  Some  time  after- 
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wards,  on  lifting  a moderate  weight,  or  on  giving 
the  limb  a slight  twist,  it  is  again  broken,  and  again 
unites.  Mr.  Bell  saw  tins  occur  three  times  in 
different  parts  of  the  right  humerus  of  a child  five 
years  of  age,  within  the  short  period  of  eighteen 
months.  “ Several  similar  cases,”  he  says,  “ have 
been  under  my  care  : in  all  of  them,  the  patients 
seemed  to  enjoy  robust  health,  were  apparently 
untainted  by  scrofula,  and  their  fragile  bones 
united  in  a shorter  space  of  time,  than  I have 
generally  observed  to  be  the  case  in  individuals 
whose  bones  were  tougher.”  (On  Diseases  of 
Bones,  p.  71.)  The  same  author  has  been  able  to 
discern  in  only  two  eases  of  fragility  a palpable 
deviation  from  the  healthy  structure  of  the  bones 
affected.  The  subject  of  one  case  was  a gentle- 
man at  the  middle  period  of  life,  who  fractured  his 
humerus  in  unscrewing  a music-stool.  The  frac- 
ture  was  comminuted,  and  did  not  unite.  The 
arm  was  at  length  amputated  by  Mr.  George  Bell 
at  the  shoulder.  On  examining  the  limb,  the 
muscles  around  the  fractured  bone  were  found  in 
a pulpy  state.  The  bone,  surrounded  with  blood, 
partly  fluid  and  partly  coagulated,  was  almost 
friable,  and  its  whole  surface  perforated  by  innu- 
merable, small,  irregularly  shaped  holes,  giving 
it  a reticulated  appearance.  (Op.  cit.  p.  72.) 

In  the  latter  stages  of  syphilis,  the  bones  some- 
times become  remarkably  brittle.  ( Ephem . Nat. 
Car.  dec.  ii.  ann.  iii.  obs.  112.  IVa'lther,  Museum 
Anat.  t.  ii.  p.  29.) 

In  bad  cases  of  scurvy,  the  bones  are  occasion- 
ally so  brittle,  that  they  are  broken  by  the  slightest 
cause,  and  do  not  grow  together  again.  ( Boettcher 
von  den  Krankh.  der  Knock  en,  p.  68.)  In  the 
museum  of  University  College  is  a specimen  of 
fragility  from  scrofula ; the  humerus  having  broken 
in  two  places  from  merely  shampooing  the  limb. 

Dr.  Good  was  once  present  at  a church , in  which 
a lady,  nearly  seventy-two  years  old,  broke  both  the 
thigh-bones  by  merely  kneeling  down  ; and,  on 
being  taken  hold  of  to  be  carried  away,  had  an  os 
humeri  also  broken,  without  any  violence,  and 
with  little  pain.  Hardly  any  constitutional  dis- 
turbance ensued,  and  in  a few  weeks  the  bones 
united.  (Study  of  Medicine,  vol.  v.  p.  332.  ed.  3.) 

The  fragilitas  ossium  of  old  age  is  incurable : 
but,  in  children,  the  tendency  depends  on  some 
other  constitutional  disease,  and  can  only  be  cured 
by  a removal  of  the  latter.  (See  Boyer  on  Dis- 
eases of  the  Bones,  vol.  ii.) 

For  additional  remarks  on  brittleness  of  bones, 
see  Fracture. 

Consult  Waldshmidt,  Dis.  de  Fractura  Ossium  sine 
Causi  violenta  externa.  Kilon.  1721.  Acre!,  Chir.  Vor- 
falle,  b.  ii.  p.  136.  Courtial,  Nouvelles  Obs.  Anat.  sui- 
tes Os,  p.  64.  12mo.  Paris,  1705.  Marcellus  Donatus , 
lib.  v.  c.  i.  p.  528.  Walther,  Museum  Anat.  vol.  ii.  p.  29. 
Schmucker , Vermischte  Schriften,  b.  i.  p.  385.  Kentish, 
in  Fdin.  Med.  Comment,  vol.  i.  Hist,  de  l’Acad.  des 
Sciences,  1765.  p.  65.  Hist,  de  la  Soc.  Royale  de  Me- 
decine,  1777  and  1778.  p.  224.  Journ.  de  Med.  t.  ixxvii. 
p.  267.  ; t.  lxxxiv.  p.  216.  Isenjiamm , Pract.Bemerk. 
fiber  Knochen,  pp.  368.  415.  466.  Fabricius  Hildanus, 
cent.  ii.  obs.  66,  67,  68. ; cent.  v.  obs.  89.  D'Aubenton, 
Description  du  Cabinet  du  Roi,  t.  iii.  Meckren,  Obs. 
Med.  Chir.  p.  341.  Amst.  1682.  Weidmann,  de  Necrosi 
Ossium,  p.  2.  Franccfurti,  1793  ; and  the  writings  of 
Duyerney , Petit , and  Pringle.  Gooch's.  Obs.  Appendix. 
J.  Wilson,  on  the  Skeleton,  &c.  p.  258.  8vo.  I,ond-  1820. 
Gibson' s Institutes  of  Surgery,  vol.  i.  p.  370.  ; and  vol.  ii. 
p.  70.  Philadelphia,  1825.  B.  Bell,  on  Diseases  of  the 
Bones,  p.  71.  Edin.  1828.  Salter , in  Med.  Chir.  Trans, 
vol.  XV.  Howship,  in  Edin.  Med.  Chir.  Trans,  vol.  ii. 
Herbert  Mayo,  Outlines  of  Human  Pathology,  p.  18.  8vo. 
Lond.  1835.  J ^ 
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nulations  are  often  called  fungous,  when  they  are 
too  high,  large,  and  unhealthy. 

FUNGUS  HJEMATODES.  (From  fungus, 
and,  aifxa,  blood.)  So  named  by  Hey.  Miltlike 
Tumour;  Monro.  Spongoid  Inflammation  ; Burns. 
Soft  Cancer ; Auct.  Yar.  Medullary  Sarcoma  ; 
Abernethy.  Fungoid  Disease ; Sir.  A.  Cooper. 
Matiere  Encephaloide , ou  Cerebrijorme  ; Laennec. 
Fungus  Medullaris ; Maunoir.  Cephaloma;  Cars- 
well. 

This  disease,  accurately  described  only  of  late 
years,  was  formerly  generally  confounded  with 
cancer.  The  public  are  indebted  to  J.  Burns,  of 
Glasgow,  for  the  first  interesting  account  of  it : and 
the  subsequent  writings  of  Hey,  Freer,  Laennec, 
Andral,  Carswell,  Wardrop,  LangstafF,  and  others, 
have  made  us  still  better  acquainted  with  the 
subject. 

It  is  unquestionably  one  of  the  most  alarming 
diseases  incidental  to  the  human  body,  because  we 
know  of  no  specific  remedy  for  it;  and  an  operation 
can  only  be  useful  (if  it  can  be  useful  at  all)  at  a 
time  when  it  is  very  difficult  to  persuade  a patient 
to  submit  to  it.  Indeed,  when  the  diseased  part 
is  within  reach  of  operation,  and  extirpated  at  an 
early  period,  a recovery  hardly  ever  follows  ; for, 
experience  proves,  that  it  is  not  a disease  of  a local 
nature,  but  almost  always  extends  to  a variety  of 
organs  and  structures  at  the  same  time,  either  to 
the  brain,  the  liver,  or  lungs,  &c.  It  is  of  the 
utmost  consequence  to  be  aware  of  this  fact,  since 
we  should  otherwise  be  induced  to  attempt  many 
hopeless  operations,  and  deliver  a prognosis  that 
might  cause  disappointment  and  censure.  In 
a large  proportion  of  patients,  afflicted  with  fungus 
haematodes,  the  general  disorder  of  the  system  is 
indicated  by  a peculiarly  unhealthy  aspect ; a 
sallow,  greenish  yellow  colour  of  the  skin,  which 
is  frequently  covered  with  clammy  perspiration  ; 
constant  troublesome  cough  ; difficulty  of  breath- 
ing, &c. 

Fungus  IJcemalodes  was  the  name  introduced  by 
Hey.  J.  Burns  has  cal  led  the  disease  spongoid  inflam- 
mation, from  the  spongy  elastic  feel  which  peculiarly 
characterizes  it,  and  which  continues  even  after 
ulceration  has  taken  place.  The  expression,  fungus 
haematodes,  is  by  no  means  an  eligible  one ; 
because  the  disease  is  not  always  followed  by  a 
protrusion  of  a bleeding  mass  ; never  until  the 
disease  has  reached  an  advanced  stage  ; and  then 
the  substance,  which  projects,  is  not  truly  a 
fungus,  but  the  medullary  matter  itself. 

If,  with  Dr.  Carswell,  we  regard  fungus  haema- 
todes as  a species  of  carcinoma,  then  we  may  com- 
prehend the  disease  under  his  general  definition  of 
the  latter,  as  consisting  in  the  formation  or  depos- 
ition of  a peculiar  substance,  which  presents  great 
variety  of  consistence,  form,  and  colour;  possesses 
a vascular  organization  of  its  own  ; gives  rise  to  the 
gradual  destruction,  or  transformation  of  tissues; 
affects  successively  or  simultaneously  a greater  or 
less  number  of  organs;  and  has  a remarkable  repro- 
ductive tendency.  Dr.  Kerr  defines  fungus  haema- 
todes, “as  a morbid  condition  of  the  body,  evinced 
by  the  development  of  an  elastic  uneven  tumour, 
or  tumours,  not  painful  in  their  early  stage,  and 
becoming  so  only  by  implication  with  surrounding 
parts;  tending  to  ulceration;  and  by  ulceration, 
presenting  to  view  a soft  and  spongy  fungus,  rapid 
in  its  growth,  readily  bleeding  in  vascular  textures, 
and  emitting  a peculiar  serous  discharge,  of  a very 
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fetid  odour,  more  or  less  coloured  with  blood.” 
(Cyclop,  of  Pract.  Med.  art.  Fungus  Hccmatodes .) 
As  I have  already  observed,  however,  the  protrusion 
is  not  a fungus,  nor  is  its  structure  truly  spongy ; the 
disposition  to  haemorrhage,  likewise,  depends,  as  Dr. 
Carswell  has  pointed  out,  less  upon  the  vascularity 
of  the  surrounding  parts,  than  upon  its  own  vas- 
cularity, and  the  thinness  of  the  coats  of  its  blood- 
vessels. 

The  consistence  of  fungus  haematodes,  or  medul- 
lary sarcoma,  varies  in  different  cases,  and  some- 
times at  different  points  of  the  same  tumour;  being 
sometimes  more  dense  than  brain,  or  even  as  com- 
pact as  boiled  udder,  while,  in  other  instances,  its 
softness  is  equal  to  that  of  the  foetal  brain,  or  the 
milt  of  a fish;  neither  is  the  colour  always  the 
same  in  every  case  ; and  it  is  frequently  different  at 
various  points  of  the  same  mass.  Generally,  it  is 
like  that  of  the  medullary  substance  of  the  brain  ; 
but  sometimes  it  is  redder  in  particular  places,  or 
the  medullary  matter  is  broken  down  and  blended 
with  blood,  and  there  may  then  be  within  the  swelling 
clots  of  blood.  It  was  the  doctrine  of  Laennec, 
that  the  soft  consistence  of  all  carcinomatous  form- 
ations is  invariably  preceded  by  a hard  condi- 
tion, of  them.  This  opinion  is  not  entirely  renounced 
at  the  present  time,  though  the  investigations  of 
M.  Andral  and  Dr.  Carswell  clearly  prove  that 
it  ought  to  be  so.  “The  carcinomatous  deposit, 
besides  being  modified  in  its  consistence  by  the 
tissues  in  which  it  is  contained,  is  equally  so  in 
consequence  of  a difference  in  its  composition:  it 
may  be  either  hard  or  soft  at  this  period  ; and 
consequently  the  latter  state  is  not  necessarily  pre- 
ceded by  the  former.”  (See  Illustrations  of  the 
Elem. Forms  of  Disease,  fasc.iii.)  Dr.  Carswell  illus- 
trates this  fact  by  reference  to  what  happens  in  the 
cellular  tissue  and  on  serous  surfaces ; and  more 
especially  on  the  surfaces  of  sores,  formed  by  the 
destruction  of  protruded  portions  of  tumours,  or  after 
the  removal  of  the  breast,  eye,  or  testis,  affected 
with  carcinoma.  In  all  these  situations,  he  observes, 
the  deposited  substance  may  present,  at  the  same 
stage  of  its  formation,  the  opposite  extremes  of  con- 
sistence ; being  in  one  case  as  hard  as  cartilage,  and 
more  or  less  transparent,  and  in  another,  as  soft  as 
brain,  and  quite  fluid,  and  opaque. 

One  very  important  pathological  fact,  in  relation 
to  this  subject,  is  the  frequency  of  scirrhus,  medul- 
lary sarcoma,  and  fungus  haematodes,  originating 
in  the  same  morbid  state,  and  passing  from  one  to 
the  other  in  this  order,  as  specified  by  Dr.  Carswell. 
Indeed,  he  adds,  we  often  meet  with  all  the  varie- 
ties of  scirrhus  and  medullary  cancer  (termed  by 
him  cephaloma),  not  only  in  different  organs  of  the 
same  individual,  but  even  in  a single  organ.  1 
have  now  seen  many  cases,  proving  the  truth  of 
these  statements;  yet,  probably,  the  doctrine  is 
correct,  which  represents  fungus  haematodes  as  a 
distinct  malady,  “ although  it  may  be  consequent 
upon,  or  complicated  w'ith,  other  alterations  of 
structure.  When  it  occurs  in  young  subjects,  it  is 
always  primary,  or  is  not  preceded  nor  attended  by 
the  carcinomatous  formation.  But  in  persons 
past  the  meridian  of  life,  in  whom  only  scirrrho- 
cancer,  or  cancer,  is  met  with,  the  fungoid  structure 
is  sometimes  produced  consecutively , or,  in  an 
advanced  stage  of  it,  and  thus  occasionally  exists 
as  a secondary  complication  with  that  disease,  or 
as  one  of  the  advanced  changes  of  structure,  con- 
sequent upon  the  constitutional  vice.”  (See  Dr. 
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Copland’s  Diet,  of  Pract.  Med.  art.  Fungoid  Dis- 
ease.) The  same  writer  adds  that,  in  a few  in- 
stances, other  morbid  formations,  besides  this,  have 
been  found  associated  with  the  cerebriform  structure, 
as  fibrous  tumours,  scrofulous  matters,  pus,  me- 
lanosis, hydatids,  and  earthy  deposits.  Dupuy- 
tren  notices  a form  of  fungus  haematodes,  which  is 
pulsatory,  and  combined  with  erectile  tissue ; 
which  latter  circumstance,  he  says,  may  render  the 
disease  susceptible  of  a favourable  change  by  the 
ligature  of  the  artery,  whose  branches  keep  up  the 
circulation  in  it ; while  the  other  elementary 
matters,  found  in  it  in  greater,  or  lesser  quantity,  as 
the  scirrhous  and  cerebriform,  are  a great  impedi- 
ment to  the  success  of  this  method  of  relief.  (See 
Clin.  Chir.  t.  iv.  p.  59.,  and  Andral,  Anat.  Pathol. 
t.i.p.2 19.)  The  bloodvessels,  which  enter  scirrhus 
and  medullary  sarcoma,  vary  greatly  in  number, 
and  sometimes  considerably  in  bulk.  They  are 
rarely  perceptible  in  any  of  the  varieties  of  scirrhus, 
and  are  but  few  in  the  organized  and  mammary 
sarcoma,  which  are  considered  by  Dr.  Carswell 
as  varieties  of  medullary  sarcoma  (cephaloma)  ; 
while,  in  ordinary  medullary  sarcoma,  they  are 
often  so  numerous,  as  to  form  the  greater  portion 
of  the  brain-like  tumour,  in  which  they  ramify.  In 
the  latter  disease,  they  are  described  by  the  latter 
eminent  pathologist,  as  varying  in  diameter  from 
the  breadth  of  a hair  to  that  of  a line,  and  to  pre- 
sent that  peculiarity  of  distribution,  always  more 
or  less  conspicuous  in  newly  formed  bloodvessels, 
which  is,  that  their  ramifications  communicate  with 
a common  trunk  at  its  opposite  extremities,  in  the 
same  manner  as  the  hepatic  and  abdominal  divi- 
sions of  the  vena  portae  do  with  the  trunk  of  this 
vessel.  They  are  frequently  varicose  ; their  coats 
are  remarkably  delicate,  and  they  have  altogether 
much  more  of  a venous,  than  of  an  arterial,  cha- 
racter. According  to  Dr.  Carswell’s  researches, 
they  appear  to  be  formed  apart  from  the  vascular 
system  of  the  surrounding  textures,  as  they  can  be 
seen  to  originate  in  small  red  points,  situated  at  the 
centre,  or  at  the  circumference  of  the  carcinomatous 
mass,  which  first  assume  the  appearance  of  slender 
streaks  of  blood,  and  afterwards  acquire  a cylindri- 
cal arrangement  and  ramiform  distribution,  thereby 
constituting  what  may  be  denominated  the  proper 
circulation  of  medullary  sarcoma,  or  cephaloma. 
The  communication  between  these  vessels  and 
those  of  the  organ,  in  which  the  medullary  sub- 
stance is  contained,  is  frequently  very  imperfect ; 
a circumstance,  which,  together  with  the  delicacy 
of  their  structure,  renders  them  extremely  liable  to 
congestion  and  rupture.  The  most  minute  divi- 
sions of  these  vessels  terminate  by  penicillatecl  ex- 
tremities in  the  carcinomatous  matter,  where  they 
communicate  w ith  veins  and  arteries  belonging  to  the 
affected  organ.  The  latter  vessels,  which  Dr. 
Carswell  regards  as  forming  what  may  be  termed 
the  collateral  circulation  of  medullary  sarcoma, 
are  seldom  so  conspicuous  as  the  former ; though 
cases  now  and  then  occur  in  which  they  constitute 
the  greater  part  of  the  vascular  structure  of  the 
disease.  They  are  described  by  the  same  excel- 
lent pathologist,  as  proceeding  in  a radiating  direc- 
tion from  the  pedunculated  attachment  of  a tumour, 
or  as  arising  along  its  circumference  in  the  cellular 
tissue,  separating  it  from  the  neighbouring  parts. 
It  is,  he  observes,  by  means  of  these  vessels,  that 
the  materials  required  for  the  nutrition  and  growth 
of  such  tumours  are  supplied  ; and  causes,  inter- 
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rupting  this  collateral  circulation,  will  occasion  the 
partial  or  compel te  destruction  of  these  and 
other  tumours.  (See  Carswell’s  Illustrations  oj  the 
Elem.  Forms  of  Disease , fasc.  iii.) 

According  to  the  same  high  authority,  nerves 
have  never  been  detected  in  this,  or  any  other 
variety  of  cancer,  as  a new  formation,  though  they 
are  sometimes  included  within  agglomerated  tu- 
mours, or  even  a single  tumour,  that  has  happened  to 
form  in  a situation  though  which  they  pass.  In  some 
cases,  the  nerves  have  participated  in  the  change 
of  structure  ; but,  according  to  Dr.  Copland,  they 
have  not  been  found  changed  beyond  the  limits  of 
the  tumour.  In  the  eye,  the  structure  of  the  optic 
nerve  is  constantly  altered  ; and,  in  a case,  referred 
to  by  Mr.  Wardrop,  the  anterior  crural  nerve 
passed  into  the  centre  of  the  diseased  mass,  and 
was  so  completely  lost  in  it,  that  it  was  impossible 
to  distinguish  one  structure  from  the  other.  Ob- 
servations of  this  kind  led  M.  Maunoir  to  suppose, 
that  the  medullary  matter  was  actually  a collection 
of  nervous  pulp  ; an  idea  very  inconsistent  with 
the  well  known  insensibility  of  such  medullary  mat- 
ter. M.  Lobstein,  in  combating  the  doctrine  of 
M.  Maunoir,  declares,  that  he  has  seen  cases,  in  the 
early  stage  of  which  the  nerves  passed  through  the 
tumour  without  undergoing  any  change. 

A very  common  character  of  medullary  tumours 
is  to  be  lobular,  the  lobules  being  closely  com- 
pacted together,  and  enclosed  in  remarkably  fine 
cysts,  the  presence  of  which  may  be  demonstrated 
by  macerating  the  soft  substance,  and  washing  it 
away,  or  dissolving  the  medullary  matter  with  the 
aid  of  alkalies.  This  lobulated  and  encysted  struc- 
ture, is  generally  noticed  in  cases  where  the 
tumour  is  near  the  surface  of  the  body.  These 
cysts,  in  which  the  medullary  matter  is  often  con- 
tained, are  externally  fibrous  and  cellular,  but 
internally  they  present,  as  Dupuytren  remarks,  a 
completely  serous  organization,  and  here  a serosity 
exhales  from  them.  Sometimes  the  medullary 
matter  originates  from,  and  is  adherent  to,  a single 
point  of  the  cyst ; while,  in  other  instances,  it  ad- 
heres almost  to  every  part  of  the  interior  of  the 
cyst,  which  is  itself  closely  connected  to  the  sur- 
rounding textures.  Under  these  circumstances, 
the  cyst  is  fibro-cellular,  or  entirely  fibrous. 
(See  Dupuytren,  in  Clin.  Chir.  t.  iv.  p.  57.) 

Dr.  Hodgkin  has  advanced  the  doctrine,  that 
the  presence  of  a serous  membrane,  having  a 
cystiform  arrangement,  is  necessary  for  the  pro- 
duction of  cancerous  and  some  other  kinds  of  tu- 
mours. The  existence  of  the  cyst,  he  believes, 
precedes  the  formation  of  the  morbid  substance, 
and  constitutes  the  seat  and  origin  of  the  disease. 
(See  Med.  Chir.  Trans . vol.  xv.)  Although  Dr. 
Carswell  admits,  that  this  mode  of  origin  is  some- 
times exemplified,  he  mentions  facts,  which  leave 
no  doubt,  that  it  is  only  accidental,  and  not  essen- 
tial. Cysts,  he  observes,  partake  of  the  structure  and 
functions  of  serous  membrane,  and  consequently 
are  subject  to  similar  diseases.  “ If  therefore  such 
cysts  should  exist  in  an  individual  having  the  can- 
cerous diathesis,  they  may,  in  the  same  manner  as 
a natural  serous  membrane,  become  the  seat  of  any 
variety  of  carcinoma.  But,  although  carcinoma- 
tous tumours,  such  as  those  described  by  Dr. 
Hodgkin,  are  found  contained  in  cysts,  attached, 
single,  or  in  groups,  and  covered  by  a reflected 
serous  membrane,  these  tumours  may,  and  fre- 
quently do,  not  originate  in  the  cysts.  They  may 
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form  in  the  cellular  tissue  external  to  the  cysts,  and, 
during  their  development,  project  inwards,  carry- 
ing before  them,  as  their  common  envelop,  the 
internal  and  serous  lining  of  the  latter.  Such,  in 
fact,  is  seen  to  be  the  origin  of  these  tumours  in 
most  of  the  cysts,  represented  by  Dr.  Hodgkin  in 
the  work  referred  to.  They  are  situated  external 
to  the  cyst,  are  supplied  with  vessels  which  do  not 
belong  to  it,  and  are  placed  in  the  same  circum- 
stances as  tumours  formed  in  the  cellular  tissue, 
when  no  cyst  is  present. 

“As  an  objection  to  the  general  application  of 
the  cystic  origin  of  tumours,  it  may  be  observed, 
that  the  presence  of  cysts  in  the  liver,  walls  of  the 
stomach,  lungs,  kidneys,  brain,  lymphatic  glands, 
spleen,  and  blood,  is  not  to  be  detected  at  any 
period  of  the  development  of  carcinoma  ; and,  there- 
fore, when  they  do  occur  in  other  organs,  as  the 
ovaries,  testes,  mammae,  &c.,they  must  be  regarded 
as  a mere  coincidence,  or  as  a consequence  of  the 
disease,  and  not  as  a cause,  or  necessary  condition 
of  it.”  (See  Carswell’s  Illustrations  of  the  Elem. 
Forms  of  Disease,  fasc.  ii.) 

A very  interesting  fact,  in  relation  to  fungus 
haematodes,  or  medullary  sarcoma,  is  that  of  the 
occasional  presence  of  the  cerebriform  substance  in 
the  veins  and  absorbents.  A similar  fact  is  noticed 
with  regard  to  scirrhous  cancer.  Dr.  Carswell 
believes,  that  the  carcinomatous  and  medullary 
matter  is  formed  in  the  blood,  whether  met  with  in 
this  fluid  alone,  or  in  other  parts  at  the  same  time; 
and  he  supports  his  view  upon  the  facts, — 1st,  That 
the  morbid  substance  is  found  in  the  vessels,  which 
ramify  in  these  malignant  tumours,  or  their  vicinity. 
2dly,  That  it  is  found  in  those  vessels  which  com- 
municate with  the  diseased  parts  of  an  organ. 
3dly,  That  it  is  sometimes  met  with  in  vessels, 
having  no  direct  communication  with  another  part, 
that  is  the  seat  of  the  same  disease.  After 
noticing  that  the  venous  and  capillary  divisions  of 
the  vascular  system  are  those,  in  which  the  car- 
cinomatous substance  has  been  observed.  Dr.  Cars- 
well describes  the  forms  under  which  it  appears- 
in  the  blood,  and  which  are  exceedingly  various  ; 
“ sometimes  perfectly  similar  to  those  which  mark 
its  presence  in  the  substance  or  on  the  surface  of 
organs.  In  large  veins,  such  as  the  vena  portae 
and  its  branches,  the  emulgent  vein,  &c.,  it  may 
present  the  lardaceous,  mammary,  medullary,  or 
haematoid  characters,  all  in  the  same  venous  trunk. 
These  varieties  of  the  carcinomatous  formation  may 
be  found  mixed  together  in  minute  quantities,  or 
isolated  into  masses  so  conspicuous,  that  we  can 
readily  distinguish  them  from  one  another.  Some- 
times, they  lie  merely  in  contact  with  the  internal 
parietes  of  the  vein ; at  other  times,  they  are  united 
to  the  latter  by  means  of  a thin  layer  of  colourless 
fibrine  ; or  minute  blood  vessels  pass  from  the  one 
into  the  other,  and  are  often  very  numerous,  and 
remarkably  conspicuous  in  the  cerebriform  matter.” 
It  seems  to  Dr.  Carswell,  that  the  presence  of  an 
organized  product  in  the  blood  can  have  no  other 
origin,  than  the  blood  itself,  and  that  such  a pro- 
duct cannot  be  introduced  into  this  fluid  by  absorp- 
tion. (See  Illustrations  of  the  Elem.  Forms  of 
Disease,  fasc.  ii.) 

By  some  pathologists,  a different  view  is  taken 
of  this  part  of  the  subject,  and  they  maintain,  that, 
when  the  carcinomatous  or  medullary  matter  is 
found  in  the  blood,  it  has  been  absorbed.  On  this 
principle,  the  extension  of  the  disease  is  even 
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attempted  to  be  in  part  accounted  for.  But,  the 
frequently  organized  state  of  the  product  in  the 
blood,  and  its  occasional  existence  there  without 
any  traces  of  a similar  formation  in  any  other  part 
of  the  system,  are  arguments  strongly  confirming 
the  accuracy  of  Ur.  Carswell’s  statements.  This 
gentleman’s  doctrine  is  not,  however,  universally 
adopted.  Thus,  Ur.  Copland  observes  that  the 
formation  of  the  cerebriform  matter  in  the  blood, 
and  its  subsequent  deposit  in  the  parts,  which  are 
its  seats,  “ cannot  be  supported  by  the  history  and 
progress  of  the  local  and  constitutional  affections. 
If  it  were  previously  formed  in  the  blood,  where- 
fore is  it  often  deposited  only  in  one  situation? 
Wherefore  is  it  not  excreted  by  the  emunctories  1 
Wherefore  does  it  not  always  affect  a number  of 
parts  simultaneously  ? Wherefore  is  it  never 
found  in  the  arteries,  and  so  frequently  in  the 
absorbents  and  veins  proceeding  from  the  seat  of  the 
disease  ?”  These  and  other  questions,  Ur.  Copland 
maintains,  cannot  be  answered  consistently  with 
Ur.  Cai’swell’s  doctrine.  (See  Diet,  of  Pract. 
Med.  art.  Fungoid  Disease.)  With  respect  to  the 
medullary  substance  never  being  met  with  in  the 
arteries,  Mr.  Hey  states,  that  in  a case  of  fungus 
haematodes  of  the  thigh,  “the  femoral  artery  was 
filled  with  matter,  resembling  stiff  coagulated 
blood,  which  prevented  the  blood  from  flowing 
through  the  divided  vessel.” 

According  to  theresearchesofLobstein,  the  firmer 
the  tumour,  and  the  earlier  the  stage  of  it,  the  greater 
the  proportion  of  gelatine  to  the  albumen  in  it.  On 
the  other  hand,  when  the  morbid  substance  is  of  the 
consistence  of  soft  brain,  the  albumen  in  it  is  in 
much  greater  quantity  than  the  gelatine.  I have 
already  explained,  however,  that  the  firm  and  soft 
conditions  of  the  disease  are,  by  no  means,  any  cer- 
tain proof  of  its  early  and  advanced  stages,  since  the 
morbid  substance  is  frequently  from  the  first  of 
the  same  consistence,  which  it  exhibits  in  the  end. 

Fungus  haematodes,  or  medullary  cancer,  is  much 
more  frequently  met  with  in  young,  than  old  per- 
sons ; children  of  the  most  tender  years  being  often 
its  victims.  I am  not  aware  of  any  records,  by 
which  a judgment  might  be  formed  of  the  compa* 
rative  frequency  of  the  disease  in  the  two  sexes. 
In  my  practice,  more  instances  of  it,  in  external 
situations,  have  presented  themselves  in  males, 
than  females.  The  testis,  as  is  universally  acknow 
ledged,  is  oftener  the  seat  of  it,  than  the  mamma. 
Speaking  of  it,  however,  more  generally,  I can  offer 
no  opinion  of  its  comparative  frequency  in  the  two 
sexes.  Ur.  Kerr  leans  to  the  supposition,  that 
females  are  more  frequently  the  subjects  of  it  than 
males.  (See  Cyclop,  of  Pract.  Med.  art.  Fungus 
Hcematodes.) 

It  is  a common  remark,  that  the  persons,  whom 
it  attacks,  are  generally  of  a sallow  complexion, 
lax  fibre,  and  weak  circulation.  Yet,  when  the 
disease  is  in  the  early  stage,  and  limited  to  some 
external  situation,  as,  for  instance,  to  one  of  the 
limbs,  there  may  be  no  other  apparent  fault  in  the 
health ; and  the  patient  may  be  neither  sallow, 
nor  debilitated.  A fine,  stout,  healthy  looking  lad 
was  brought  a few  months  ago  to  University  Col- 
lege Hospital,  who  had  a medullary  tumour,  as 
large  as  an  orange,  upon  the  lower  border  of  the  latis- 
simus  dorsi.  The  same  case  exemplified  also  one 
character  of  medullary  tumours,  meriting  particular 
notice,  viz.  the  extraordinary  rapidity  with  which 
they  sometimes  increase,  even  though  the  skin  may 


not  have  ulcerated.  In  this  boy,  the  tumour,  which 
I have  mentioned,  enlarged  so  much  in  the  course 
of  a week,  that  it  not  only  extended  completely 
across  the  axilla,  but  far  up  into  its  cavity.  But 
the  progress  of  the  disease  is  not  always  quick  ; 
and  at  one  time  it  may  be  very  slow,  and  at  other 
periods  surprisingly  rapid.  Generally,  when  it  is 
liberated  from  a part  of  its  coverings  by  ulceration, 
or  when  it  returns  in  a part,  in  which  an  attempt 
has  been  made  to  extirpate  it  by  operation,  the 
growth  of  the  protruding  medullary  mass  is  very 
quick. 

Fungus  haematodes  has  frequently  attacked  the 
eyeball,  the  upper  and  lower  extremities,  the  tes- 
ticle, and  the  mamma.  But  the  uterus,  ovary,  liver, 
spleen,  brain, lungs,  thyroid  gland, hip  and  shoulder 
joints,  and  various  other  parts  and  organs,  may  be 
seats  of  the  disease. 

It  is  in  this  medullary  form  of  disease,  that  a 
vascular  organization  is  most  conspicuous  ; and  as 
the  coats  of  the  vessels,  with  which  it  is  supplied, 
are  remarkably  delicate,  the  circulation  of  the 
blood  though  them  is  readily  interrupted  ■ haemor- 
rhage from  congestive  rupture  takes  place  ; and 
the  effused  blood  is  mixed  in  less  or  greater  quan- 
tity with  the  brain-like  matter.  (See  R.  Carswell’s 
Illustrations  of  the  Elem.  Forms  of  Disease,  fasc.  ii.) 
The  appearances  thus  produced,  are  termed  haema- 
toid.  By  M.  Roux,  Ur.Carswell,  and  all  writers  who 
employ  the  expression  sof 't  cancer,  fungus  haematodes, 
or  medullary  sarcoma,  is  regarded,  either  as  closely 
allied  to  cancer,  or  as  actually  a variety  of  it.  Under 
the  generic  term  of  carcinoma,  indeed,  Ur.  Cars- 
well comprehends  scirrhus ; the  common  vascular 
or  organized  sarcoma  of  Abernethy ; also  his  pan- 
creatic, mammary,  and  medullary  sarcoma-  and 
fungus  haematodes,  or  the  latter  disease  in  an  ad- 
vanced stage,  with  a portion  of  the  mass  of  the  dis- 
ease protruding.  Ur.  Carswell’s  reasons  for  this 
classification  are : — 1st,  That  all  these  diseases  “often 
present  in  the  early  periods  of  their  formation, 
certain  characters  common  to  all  of  them.  2dly, 
They  all  terminate  in  the  gradual  destruction,  or 
transformation,  of  the  tissues  which  they  affect. 
3dly,  They  have  all  a tendency  to  affect  several 
organs  in  the  same  individual.  4thly,  They  all 
possess,  although  in  various  degrees,  the  same 
reproductive  character.”  When  medullary  cancer 
is  not  of  immoderate  size,  and  situated  directly 
under  the  integuments,  its  surface  is  generally  at 
first  smooth,  but  after  a time  uneven,  or  lobulated  ; 
the  colour  of  the  skin  not  altered ; the  part  has  a 
soft  elastic  feel ; and  it  seems  as  if  an  indistinct 
fluctuation  were  perceived  in  it. 

Fungus  Haematodes  of  tiie  Limbs. 

In  the  extremities,  the  disease  begins  with  a 
small  colourless  tumour,  which  is  soft  and  elastic, 
if  there  be  no  thick  covering  over  it,  such  as  a 
fascia  : but,  otherwise,  it  is  tense.  At  first,  it  is 
free  from  uneasiness  ; but,  by  degrees,  a severe 
acute  pain  darts  occasionally  through  it,  more  and 
more  frequently,  and,  at  length,  becomes  inces- 
sant. For  a considerable  time,  the  tumour  is 
smooth  and  even  ; but,  afterwards,  it  projects  ir- 
regularly at  one  or  more  points  ; and  the  skin  at 
these  places  becomes  of  a livid  red  colour,  and 
feels  thinner.  In  this  situation,  it  easily  yields  to 
pressure,  but  instantly  bounds  up  again.  Small 
openings  now  form  in  these  projections,  through 
which  is  discharged  a thin  bloody  matter.  Al- 
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most  immediately  after  these  tumours  burst,  a small 
fungus  protrudes,  like  a papilla,  and  this  rapidly 
increases,  both  in  breadth  and  height,  and  has  ex- 
actly the  appearance  of  a carcinomatous  fungus, 
and  frequently  bleeds  profusely.  The  matter  is 
thin,  and  exceedingly  fetid,  and  the  pain  becomes 
of  the  smarting  kind.  The  integuments,  for  a little 
way  round  these  ulcers,  are  red,  and  tender.  After 
ulceration  takes  place,  the  neighbouring  glands 
swell,  and  assume  exactly  the  spongy  qualities  of 
the  primary  tumour.  If  the  patient  still  survive  the 
disease  in  its  present  advanced  progress,  similar 
tumours  form  in  other  parts  of  the  body,  and  the 
patient  dies  hectic. 

After  death,  or  amputation,  the  tumour  is  found 
to  consist  of  a soft  substance,  somewhat  like  the 
brain,  of  a greyish  colour,  and  greasy  appearance, 
with  thin  membrane-like  divisions  running  through 
it,  and  cells,  or  abscesses,  in  different  places,  con- 
taining a thin  bloody  matter,  occasionally  in  very 
considerable  quantity.  There  does  not  seem  uni- 
formly to  be  any  entire  cyst,  surrounding  the  | 
tumour  ; for,  it  very  frequently  dives  down  betwixt 
the  muscles,  or  down  to  the  bone,  to  which  it  of- 
ten appears  to  adhere.  The  neighbouring  muscles 
are  of  a pale  colour,  and  lose  their  fibrous  appear- 
ance, becoming  more  like  liver  than  muscle.  The 
bones  are  mostly  carious  in  the  vicinity  of  the 
disease. 

The  growth  of  medullary  tumours  near  the  sur- 
face of  the  body,  is  sometimes  preceded  by  a blow 
on  the  part;  but,  in  general,  the  exciting  cause  is 
perfectly  obscure,  the  disease  appearing  to  begin 
spontaneously,  though  in  connection  with  some  un- 
known peculiarity,  or  modification  of  the  consti- 
tution, without  which,  no  circumstances  would 
be  capable  of  inducing  it : when  we  see  a patient 
sallow  and  enfeebled  in  this  disease,  such  change 
of  the  complexion,  and  the  debility  manifested,  are 
not  to  be  regarded  as  causes,  but  only  as  effects  of 
the  disease  on  the  general  health.  ( J . Burns  on 
Inflammation,  vol.  ii.) 

Mr.  Hey  recorded  several  cases  of  fungus 
hrematodes.  If  I notice  the  principal  circum- 
stances relative  to  one  of  these,  they  will  suffice 
to  inform  the  reader  of  the  form  in  which  this 
terrible  affliction  presented  itself  in  this  gentle- 
man’s practice, 

A young  man,  aged  twenty- one,  two  years 
before,  applying  to  Mr.  Hey,  perceived  a small 
swelling  on  the  inside  of  the  right  knee,  not  far 
from  the  patella.  This  tumour  was  moveable,  and 
did  not  impede  the  motion  of  the  joint  : it  was 
not  discoloured,  but  was  painful  when  moved 
or  pressed  upon.  It  continued  in  this  state  half 
a year ; and  then,  the  man  having  hurt  his  knee 
against  a stone,  it  gradually  increased  in  bulk, 
but  did  not  exceed  the  size  of  an  egg.  The  skin 
was  now  discoloured  with  blue  specks,  which  were 
taken  to  be  veins.  He  could  still  walk  with  ease, 
and  follow  his  business. 

Two  months  before  his  admission  into  the  Leeds 
Infirmary,  he  met  with  a fall,  and  violently  bent 
his  knee,  but  did  not  strike  it  against  any  thing. 
The  tumour  began  immediately  to  enlarge  ; and, 
within  a few  hours  it  extended  half  way  up  the 
inside  of  the  thigh.  About  a fortnight  after  this 
accident,  the  skin  burst  at  the  lowest  part  of  the 
tumour,  and  discharged  some  blood.  A dark-co- 
loured fungus,  about  the  size  of  a pigeon’s  egg,  here 
made  its  appearance ; and,  a few  weeks  afterwards, 


the  skin  burst  at  another  part  of  the  large  tumour, 
and  some  blood  was  again  discharged.  From  the 
fissure  arose  another  fungus,  which  had  increased, 
in  the  course  of  the  last  week,  to  the  size  of  a small 
melon,  and  now  measured  eight  inches  from  one 
side  of  its  base  to  the  other.  The  base  of  the 
fungus  frequently  bled,  especially  when  the  man 
allowed  his  limb  to  hang  down. 

' The  whole  tumour  was  now  of  an  enormous  size, 
being  nineteen  inches  across,  when  the  measure 
was  carried  over  the  last-mentioned  fungus.  Irom 
its  highest  part  in  the  thigh  to  the  lowest  part,  just 
below  the  knee,  it  measured  seventeen  inches,  with- 
out including  the  fungus.  Thebaseof  the  tumour 
at  the  knee,  exclusive  of  that  part  which  ran  up 
the  thigh,  measured  twenty-four  inches  in  circum- 
ference. The  tumour  was  situated  on  the  inner  side 
of  the  limb,  and  was  distinctly  defined,  I he  skin, 
covering  the  disease,  was  in  some  places  livid,  and 
had  several  fissures  and  small  ulcerations  upon  it  } 
but  had  not  burst  asunder,  except  in  the  two  places 
above  described.  The  tumour  was  soft,  and  gave 
a sensation  of  some  contained  fluid,  when  gently 
pressed  with  the  hands  alternately  in  opposite  di- 
rections. The  patient  said  he  had  walked  without 
pain  in  his  knee,  a week  before  his  admission  into 
the  infirmary  ; and  he  had  lost  very  little  blood  in 
his  journey  to  Leeds.  He  complained  of  the  great- 
est uneasiness  in  the  highest  part  of  the  tumour.  It 
had  become  hot  and  painful  in  the  night-time,  for 
some  days  past.  His  pulse  was  114  in  a minute  ; 
bis  tongue  was  clean  ; and  his  appetite  had  been 
good,  till  the  last  few  days.  He  had  never  felt  any 
pulsation  in  the  tumour. 

In  a consultation  it  was  determined,  that  the 
tumour  should  be  laid  open,  by  cutting  off  a por- 
tion of  the  distended  integuments  ; and  that,  after 
removing  the  contents,  if  the  sac  should  be  found 
in  a sound  state,  the  disease  should  be  treated  as 
a simple  wound  ; but  if  in  a morbid  state,  am- 
putation of  the  limb  should  be  immediately  per- 
formed. 

A large  oval  piece  of  the  integuments  being  re- 
moved, the  tumour  was  found  to  contain  a very 
large  quantity  of  a substance  not  much  unlike  co- 
agulated blood,  but  more  nearly  resembling  the 
medullary  part  of  the  brain  in  its  consistence  and 
oily  nature.  It  was  of  a variegated  reddish  colour, 
in  some  parts  approaching  to  white,  and,  as  blood 
issued  from  it,  Mr.  Hey  conceived  it  was  organ- 
ized. This  mass  was  partly  diffused  through  the  cir- 
cumjacent parts  in  innumerable  pouches,  to  which 
it  adhered,  and  was  partly  contained  in  a large  sac 
of  an  aponeurotic  texture,  which  was  connected 
with  the  capsule  of  the  knee-joint.  There  was  a 
great  and  universal  effusion  of  blood  from  the  in- 
ternal surface  of  the  sac,  and  from  the  pouches 
containing  this  morbid  mass. 

Amputation  of  the  limb  was  immediately  per- 
formed, on  finding  such  to  be  the  nature  of  the 
case.  Mr.  Hey,  unfortunately  however,  left  a 
portion  of  the  diseased  surface  behind  on  the 
inner  part  of  the  thigh,  and  hoping  that  a small 
narrow  portion  of  thejipper  part  of  the  sac  would 
soon  become  a clean  sore,  and  not  impede  the 
cure,  he  made  the  circular  incision  two  inches 
below  its  higher  part. 

On  examining  the  amputated  limb,  the  vastus 
internus  was  found  to  be  brown,  and  much  softer 
than  the  other  muscles,  which  were  healthy. 
There  were  many  small  portions  of  blood  extra- 
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vasated  in  the  substance  of  this  muscle.  The  sac 
was  formed  on  the  aponeurotic  covering  of  the 
muscle,  and  ended  below  where  this  aponeurosis 
begins  to  cover  the  capsular  ligament  of  the  knee. 
The  two  fungous  substances,  above  described, 
appeared  to  have  been  only  extensions  of  the 
morbid  mass,  where  this  had  made  its  way 
through  the  sac  and  the  integuments.  The  joint 
of  the  knee,  and  muscles  of  the  leg,  were  perfectly 
sound. 

I ne&d  not  detail  all  the  particulars  after  the 
operation.  Suffice  it  to  say,  the  man  suffered  a 
great  deal  of  constitutional  disorder.  After  a few 
weeks,  the  granulations  upon  the  stump  became 
good,  and  the  cicatrization  was  nearly  completed 
at  the  end  of  the  sixth  week  after  the  amputation. 
At  this  period,  the  small  and  superficial  portion  of 
the  upper  part  of  the  great  sac,  which  Mr.  Hey 
had  unfortunately  left,  was  now  healed  ; but  a 
tumour,  now  about  four  inches  in  length,  and  be- 
tween two  and  thi’ee  in  breadth,  had  gradually 
risen  at  the  lower  and  under  part  of  the  thigh, 
beneath  the  cicatrix.  This  contained  a soft  sub- 
stance, exactly  similar,  as  far  as  the  touch  could 
discover,  to  that  which  had  filled  the  large  sac. 
This  tumour  became  painful,  and  sometimes  dis- 
charged a bloody  serum,  sometimes  dark-coloured 
blood,  through  four  or  five  small  open  g s the 
cicatrix. 

Mr.  Hey  laid  open  the  tumour,  and  removed  its 
contents ; but  no  advantage  was  gained  by  this  pro- 
ceeding. The  interior  surface  was  found  to  be  too 
much  diseased  to  produce  good  granulations. 
Blood  continued  to  ooze  out  of  the  wound  for 
a few  days.  Then  the  inner  surface  became 
covered  with* a blackish  substance,  which  gradu- 
ally extended  itself,  and  formed  a new  fungus. 
A variety  of  escharotics  were  applied  to  destroy 
the  fungous  and  morbid  surface  of  the  wound, 
but  to  no  purpose  ; the  growth  of  the  fungus 
always  exceeded  the  quantity  destroyed.  Un- 
diluted sulphuric  acid,  applied  freely,  had  very 
little  effect.  . 

An  attempt  was  once  more  made  to  cut  away 
the  disease  ; but,  on  examining  the  wound  care- 
fully, after  the  contained  substance  was  removed, 
the  muscular  substance  was  found  degenerated 
into  a hard  mass,  which  felt  somewhat  like  car- 
tilage. The  adipose  membrane  was  also  dis- 
eased, and  formed  into  large  cells,  which  had 
contained  the  fungous  substance.  Hence,  an- 
other amputation  seemed  the  only  resource. 

After  this  operation  the  whole  surface  of  the  stump 
seemed  sound,  except  the  principal  artery,  which 
was  filled  with  a somewhat  stiff  matter,  resembling 
coagulated  blood,  which  prevented  its  bleeding. 
The  inside  of  the  vessel,  on  being  touched  with  the 
scalpel,  felt  hard,  and  communicated  a sensation 
like  that  of  scraping  bone. 

The  man  was  sent  home  as  soon  as  his  state 
would  admit  of  it ; but  he  died  consumptive  about 
six  months  afterwards.  Besides  this  instance, 
in  the  thigh,  Mr.  Hey  relates  cases  of  fungus 
haematodes,  situated  in  the  female  bieast,  in  the 
leg,  in  the  neck  (extending  from  the  jaw  to  the 
clavicle,  and  producing  suffocation),  on  the  back 
part  of  the  neck,  on  the  back  part  of  the  shoulder, 
and  at  the  extremity  of  the  fore-arm,  near  the 
wrist. 

“If  I do  not  mistake  (says  Mr.  Hey),  this 
disease  not  unfrequently  affects  the  globe  of  the 


eye,  causing  an  enlargement  of  it,  with  the  de- 
struction of  its  internal  organization.  If  the 
eye  is  not  extirpated,  the  sclerotis  bursts  at  the 
last,  a bloody  sanious  matter  is  discharged,  and 
the  patient  sinks  under  the  complaint.”  (p.  283.) 

Besides  some  cases,  in  similar  situations,  to 
those  mentioned  by  Air.  Hey,  one  is  related  by 
Mr.  Burns,  in  which  the  hip-joint  was  the  seat  of 
this  terrible  affection.  After  detailing  the  pro- 
gress of  the  case  to  the  poor  man’s  death,  this 
author  states,  that  he  found,  on  dissection,  the 
hip-joint  completely  surrounded  with  a soft  mat- 
ter, resembling  the  brain,  enclosed  in  thin  cells, 
and  here  and  there  cells  full  of  thin  bloody 
water : the  head  of  the  thigh-bone  was  quite  ca- 
rious, as  was  also  the  acetabulum.  The  muscles 
were  very  pale,  and  almost  like  boiled  liver, 
having  completely  lost  their  fibrous  appearance, 
and  muscular  properties.  The  same  sort  of  mor- 
bid mischief  was  also  found  within  the  pelvis, 
most  of  the  inside  of  the  bones  on  the  affected 
side  being  carious.  An  attempt  had  been  made, 
before  the  patient  died,  to  tap  the  bladder ; but, 
the  trocar  had  only  entered  a cell  filled  with 
bloody  water,  and  situated  in  a mass  of  the  soft 
brain-like  substance. 

I have  already  stated  enough  in  explanation  of 
the  dreadful  nature  of  fungus  haematodes.  Little 
can  be  said  of  the  treatment;  for,  we  know  not  of 
one  medicine  that  seems  to  have  the  least  power 
of  putting  a stop  to  the  disease,  which,  when  left 
to  itself,  has  always  proved  fatal,  with  the  ex- 
ception of  the  rare  cures  by  mortification  of  the 
parts,  as  illustrated  in  one  example,  related  by 
Schmidt,  where  a medullary  tumour  of  the  eye 
mortified,  the  sloughs  were  detached,  rthe  eyeball 
collapsed,  and  a small  knob,  consisting  almost 
entirely  of  the  contracted  sclerotica,  was  the  only 
remnant  of  this  dreadful  form  of  disease.  A case 
of  fungus  haematodes  of  the  left  cheek  is  alleged, 
by  Dr.  Schutte,  to  have  terminated  favourably 
by  the  process  of  mortification  and  sloughing. 
(See  GraJ'e’s  Journ.)  Under  Air.  Cline,  there 
was  a woman  whose  breast  healed  up  after  the 
diseased  mass  had  been  thrown  off  by  sloughing. 
(Lancet,  vol.  ii.  p.  401.)  With  a few  exceptions 
of  this  kind,  we  jhave  no  reason  to  believe  that 
there  is  the  smallest  chance  of  any  spontaneous 
amendment,  much  less  of  a cure.  Also,  in  some 
of  the  cases  just  now  cited,  it  is  not  known  whether 
any  relapse  followed. 

We  have  seen  that,  when  the  chief  part  of  a 
fungus  haematodes  is  cut  away,  and  only  a small 
portion  of  its  cyst  left  behind,  the  fungus  is  repro- 
duced from  this  part,  and  soon  becomes  as  for- 
midable, nay,  more  formidable,  than  it  was  before, 
and  this,  notwithstanding  the  application  of  the 
most  powerful  escharotics.  Neither  the  hydrar- 
gyrus  nitratus  ruber,  the  hydrargyrus  muriatus, 
the  antimonium  muriatum,  nor  the  undiluted  sul- 
phuric acid,  has  always  been  able  to  repress  the 
growth  of  such  fungus.  (Hey.) 

No  known  remedy  has  the  power  of  checking 
or  removing  the  complaint.  Friction,  with  ano- 
dyne liniments,  sometimes  gives  relief  in  the  early 
stages;  but  it  does  not  retard  the  progress  of 
the  disease.  Mercury  and  iodine  have  been 
alleged  to  do  so,  but  I have  never  seen  an  in- 
stance of  it. 

In  short,  the  only  chance  of  cure  consists  in 
extirpating  the  whole  of  the  distempered  parts, 
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removing  not  only  the  soft,  brain-like,  fungous 
substance,  but  every  particle  of  the  cysts,  sacs,  or 
pouches,  in  which  it  may  be  contained.  The  re- 
sult of  such  proceedings  is  also  for  the  most  part 
unsuccessful,  the  disease  returning  in  the  same 
situation,  or  manifesting  itself  soon  afterwards  in 
others.  Experience  proclaims  this  discouraging 
truth  so  loudly,  that  many  of  the  best  surgeons 
now  decline  to  undertake  any  operation  in  cases 
of  this  description;  for,  if  the  attempt  fails,  the 
patient  is  put  to  unnecessary  pain,  and  his  life  is 
abridged  by  the  more  rapid  and  deplorable  form 
in  which  the  disease  reappears.  At  all  events, 
an  operation  is  justifiable  only  in  the  early  stages, 
while  the  disease  is  entirely  local,  if  it  ever  be  so, 
— a circumstance  much  to  be  doubted.  After  the 
neighbouring  glands  have  become  affected,  all 
chance  of  recovery  is  destroyed.  Nor  should  the 
knife  be  resorted  to  for  the  removal  of  any  exter- 
nal medullary  tumour,  when  there  is  any  sign  of 
the  existence  of  other  tumours  of  the  same  nature 
in  any  of  the  viscera,  glands,  or  other  deep-seated 
organs.  It  is  sometimes  difficult  to  persuade  pa- 
tients, at  an  early  period,  to  submit  to  amputation, 
or  extirpation,  because  the  pain  and  inconveniences 
are  considerable  ; but  if  circumstances  then  war- 
rant the  performance  of  the  operation,  it  should  be 
urged  with  all  the  force,  which  a conviction  of  its 
absolute  necessity,  and  the  fatal  peril  of  delay, 
ought  to  inspire. 

The  attempts  to  cure  a medullary  tumour  on 
a limb  by  cutting  it  away  have  been  attended 
with  such  ill  success,  that  many  surgeons  deem  it 
advisable  not  to  follow  this  method,  but  to  ampu- 
tate the  limb  at  once.  The  annexed  views  of  the 
matter  appear  to  me  to  be  most  judicious  and 
rational.  First,  that  if  an  attempt  be  made  to  cut 
away  the  tumour,  and  save  the  limb,  the  surgeon 
must  be  careful  to  remove,  at  the  same  time,  a 
considerable  quantity  of  the  soft  parts  in  the  cir- 
cumference of  the  swelling.  Secondly,  that  the 
earlier  this  is  done,  the  more  likely  is  it  to  succeed. 
Thirdly,  that  after  the  tumour  has  been  taken  out, 
an  attentive  examination  of  the  surface  of  the 
wound  should  be  made,  and  every  suspicious  part, 
or  fibre,  be  cut  away.  Fourthly,  that,  should  the 
disease  still  recur,  amputation  ought  to  be  instantly 
performed.  Fifthly,  that  caustics  should  never  be 
applied  to  this  disease.  Sixthly,  that,  even  when 
one  of  these  operations  effectually  extirpates  the 
distemper  in  the  limb  itself,  the  patient’s  entire  re- 
covery is  always  rendered  exceedingly  uncertain, 
by  reason  of  the  viscera,  and  other  deep-seated 
parts,  being  frequently  affected  at  the  time  of  the 
operation,  with  the  same  sort  of  disease,  which 
state  of  them,  though  invisible,  is  often  denoted  by 
a sallow  complexion,  debility,  indigestion,  emaci- 
ation, and  hectic. 

I will  quit  this  part  of  the  subject  with  stating 
some  of  the  principal  differences  between  this  form 
of  malignant  disease  and  scirrhus.  A scirrhous 
tumour  is,  from  its  commencement,  hard,  firm, 
and  incompressible,  and  is  composed  of  two  sub- 
stances ; one  hardened  and  fibrous,  the  other  soft 
and  inorganic.  The  fibrous  matter  is  the  most 
abundant,  consisting  of  septa,  which  are  paler  than 
the  soft  substance  between  them.  A scirrhous 
tumour  situated  in  a gland,  is  not  capable  of  being 
separated  from  the  latter  part,  so  much  are  the 
two  structures  blended.  A scirrhus,  in  another 
situation,  sometimes  condenses  the  surrounding 


cellular  substance,  so  as  to  form  a kind  of  capsule, 
and  assume  a circumscribed  appearance.  When 
a scirrhous  swelling  ulcerates,  a thin  ichor  is  dis- 
charged, and  a good  deal  of  the  hard  fibrous  sub- 
stance is  destroyed  by  the  ulceration  ; other  parts 
become  affected,  and  the  patient  dies  from  the  in- 
creased ravages  of  the  disease,  and  its  irritation  on 
the  constitution.  Sometimes,  though  not  always, 
after  a scirrhus  has  ulcerated,  it  emits  a fungus  of 
a very  hard  texture.  Such  excresence,  however, 
is  itself  at  last  destroyed  by  the  ulceration.  Can- 
cerous sores,  also,  frequently  put  on  for  a short 
time,  in  some  places,  an  appearance  of  cicatriza- 
tion. On  the  other  hand,  fungus  haematodes, 
while  of  moderate  size,  is  a soft  elastic  swelling, 
with  an  equal  surface,  and  a deceitful  feel  of 
fluctuation.  It  is,  in  general,  quite  circumscribed, 
being  included  within  a capsule.  The  substance 
of  the  tumour,  instead  of  being  for  the  most  part 
hard,  consists  of  a soft,  pulpy,  medullary  matter, 
which  readily  mixes  with  water.  When  ulcer- 
ation occurs,  the  tumour  is  not  lessened  by  this 
process,  as  in  scirrhus  ; but  a fungus  is  emitted, 
and  the  whole  swelling  grows  with  increased  ra- 
pidity. Cancerous  diseases  are  mostly  met  with  in 
persons  above  forty  years  of  age,  while  fungus 
haematodes  generally  afflicts  young  subjects. 

( Wardrop .)  Many  dissections  have  now  proved, 
that  the  substance  of  fungus  haematodes  may  con- 
tain cellular  septa,  which  include  the  pulpy,  me- 
dullary matter. 

Fungus  haematodes,  in  its  early  stage,  is  gene- 
rally attended  with  less  acute  pain  than  what  is 
experienced  in  cases  of  scirrhus.  The  tumour 
also  has  a less  definite  boundary  than  a scirrhus, 
and  it  is  more  difficult  to  say,  where  the  diseased 
structure  terminates,  and  where  the  healthy  com- 
mences. When  the  disease  is  in  the  breast,  there 
is  less  tendency,  than  in  scirrhous  cases,  to  dis- 
ease in  the  axillary  glands,  which  may  remain 
sound,  though  the  disorder  in  the  breast  may 
have  advanced  to  suppuration  and  ulceration.  In 
the  breast,  the  disease  is  also  much  quicker  in  its 
progress,  than  scirrhus.  ( Sir  A.  Cooper,  Lancet , 
vol.  ii.  p.  399.) 

In  cases  of  external  cancer,  the  viscera  are 
not  in  general  affected  at  the  same  time  with  can- 
cerous disease  ; but  in  the  majority  of  examples  of 
fungus  haematodes,  this  distemper  is  found  af- 
fecting in  the  same  subject  a variety  of  parts.  In 
addition  to  the  outward  tumour,  we  find  swellings 
of  a similar  nature,  perhaps,  in  the  liver,  the  lungs, 
the  mesenteric  glands,  or  even  in  the  brain. 

Fungus  H/Ematodes  of  the  Eye 

Presents  three  stages.  In  the  first,  the  exterior 
form  of  the  eye  is  unchanged,  and  the  disease  is 
perceived  through  the  cornea  and  pupil.  In  the 
second,  the  form  of  the  eye  is  altered  ; the  organ  is 
enlarged,  and  its  tunics  are  ready  to  give  way. 
In  the  third  (or  fungous  stage),  the  eye  has  burst, 
and  the  tumour  protrudes.  (See  Mackenzie  on  Dis. 
of  the  Eye,  p.  647.  ed.  2.) 

The  first  symptoms  are  observable  in  the  pos- 
terior chamber,  an  appearance  like  that  of  polished 
iron  presenting  itself  at  the  bottom  of  the  eye. 
( Scarpa  on  Diseases  of  the  Eye,  p.  505.  ed.  2.) 
The  pupil  becomes  dilated  and  immoveable,  and, 
instead  of  having  its  natural  deep  black  colour,  it 
is  of  a dark  amber,  and  sometimes  of  a greenish 
hue.  The  change  of  colour  becomes  gradually 
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more  and  more  remarkable,  and  at  length  is  dis- 
covered to  be  occasioned  by  a solid  substance, 
which  proceeds  from  the  bottom  of  the  eye  towards 
the  cornea.  The  surface  of  this  substance  is  gene- 
rally rugged  and  unequal,  and  ramifications  of  the 
central  artery  of  the  retina  may  sometimes  be  seen 
running  across  it.  The  front  surface  of  the  new 
mass  at  length  advances  as  far  forwards  as  the  iris, 
and  the  amber,  or  brown  appearance  of  the  pupil, 
has,  in  this  stage,  been  known  to  mislead  surgeons 
into  the  supposition  of  there  being  a cataract,  and 
cause  them  to  attempt  couching.  The  disease  con- 
tinuing to  increase,  the  eyeball  loses  its  natural 
figure,  and  assumes  an  irregular  knobby  appear- 
ance. The  sclerotica  also  loses  its  white  colour, 
and  becomes  of  a dark  blue,  or  livid  hue.  Some- 
times matter  now  collects  between  the  tumour  and 
the  cornea.  The  latter  membrane  in  time  ulcer- 
ates, and  the  diseased  mass  begins  to  protrude.  In 
a few  instances,  it  makes  its  way  through  the  scle- 
rotica, and  is  then  covered  by  the  conjunctiva. 
The  surface  of  the  excrescence  is  irregular,  often 
covered  with  coagulated  blood,  and  bleeds  pro- 
fusely from  slight  causes.  When  the  fungus  is  very 
large,  the  most  prominent  parts  slough  away,  at- 
tended with  a fetid  sanious  discharge.  In  the 
course  of  the  disease,  the  absorbent  glands,  under 
the  jaw,  and  about  the  parotid  gland,  may  be- 
come contaminated.  On  dissection,  a diseased 
mass  is  found  extending  forwards  from  the  entrance 
of  the  optic  nerve,  the  vitreous,  crystalline,  and 
aqueous  humours  being  absorbed.  The  retina  is 
annihilated,  and  the  choroid  coat  propelled  for- 
wards, or  quite  destroyed.  The  tumour  seems  to 
consist  of  a sort  of  medullary  matter,  resembling 
brain.  The  optic  nerve  is  thicker  and  harder  than 
natural,  of  a brownish  ash-colour,  and  destitute  of 
its  usual  tubular  appearance.  In  other  cases,  the 
nerve  is  split  into  two  or  more  pieces,  the  inter- 
spaces being  filled  up  with  the  morbid  growth. 
( War  dr  op.)  Nay,  as  Mr.  Travers  has  stated,  the 
optic  ganglion,  tractus  opticus,  and  thalamus,  have 
been  repeatedly  found  diseased,  and  the  surround- 
ing adipose  substance  in  the  orbit  affected  to  a con- 
siderable extent  in  places  also  where  there  was  no 
direct  communication  with  the  diseased  contents  of 
the  globe.  (Synopsis  of  the  Diseases  of  the  Eye, 
p.  221.)  Even  the  brain  has  been  observed  to 
share  in  the  disease,  sometimes  dark-red  spots  ap- 
pearing on  the  dura  mater ; sometimes  small  spots, 
containing  a fluid  like  cream,  being  found  between 
the  pia  mater  and  tunica  arachnoides.  Mr.  Travers 
has  a preparation,  exhibiting  a genuine  example  of 
the  disease  affecting  the  anterior  right  lobe  of  the 
cerebrum,  and  protruding  the  eye  from  its  socket, 
while  the  eye  itself  was  perfectly  free  from  disease. 
'(Op.  cit.  p.  223.)  When  the  lymphatic  glands  at 
the  angle  of  the  jaw  are  enlarged,  as  they  fre- 
quently are,  they  are  also  found  converted  into  a 
kind  of  medullary  matter,  similar  to  that  which 
composes  the  diseased  mass  in  the  eyeball.  When 
the  skin  bursts  over  a diseased  absorbent  gland, 
a sloughy  ulcer  is  produced  ; but  no  fungus  is 
emitted,  unless  the  affection  of  the  gland  with 
fungus  haematodes  be  primary.  In  University 
College  Hospital,  a poor  Irishman  was  under  my 
care  in  the  autumn  of  1836,  who  had  a large 
medullary  tumour,  covering  all  the  submaxillary 
region,  and  which,  probably,  at  first,  had  been 
merely  an  absorbent  gland.  In  this  case,  after 
ulceration  of  the  skin,  protrusion  of  the  rneduD 


lary  substance,  and  sloughing  of  it,  a thin  fetid 
discharge,  occasional  haemorrhage,  and  extreme 
emaciation  and  weakness,  preceded  the  patient’s 
death. 

Fungus  haematodes  of  the  eye  was  formerly  not 
discriminated  from  scirrhous  cancer.  We  learn 
from  Bichat,  that  more  than  one  third  of  the  pa- 
tients on  whom  Desault  operated  for  supposed  car- 
cinoma of  the  eye  were  under  twelve  years  of  age. 
Twenty  out  of  twenty-four  cases  of  fungus  haema- 
todes  of  the  eye,  with  which  Mr.  Wardrop  has 
been  acquainted,  happened  to  children  under 
twelve  years  of  age.  Now,  as  cancer  is  rather  a 
disease  of  aged  than  young  persons,  and  we  find, 
from  Mr.  Wardrop,  that  fungus  haematodes  of  the 
eye  mostly  affects  persons  under  twelve  years  of 
age,  it  is  tolerably  certain,  that  most  of  Desault’s 
cases,  reported  to  be  cancers  of  the  eye,  were  in 
fact  the  equally  terrible  disease  now  engaging  our 
consideration.  It  is  observed  by  Dr.  Mackenzie, 
that  the  greatest  number  of  cases  has  been  observed 
in  childreq  from  two  to  four  years  of  age.  Some- 
times the  disease  occurs  a few  months  after  birth. 
In  one  instance,  he  saw  it  in  an  infant  only  nine 
weeks  old,  and  the  mother  had  noticed  it  six  weeks 
earlier,  so  that  the  disease  was  probably  congenital. 
On  the  other  hand,  it  has  been  known  to  attack 
adults,  or  even  persons  of  advanced  age.  (See 
Mackenzie  on  Dis.  of  the  Eye,  p.  652.  ed.  2.)  An- 
other experienced  gentleman  in  this  department  of 
surgery,  states,  however,  that  he  has  never  yet  seen 
a perfect  example  of  fungus  haematodes  of  the  eye 
in  an  individual  more  than  five  years  old.  (R.  Mid- 
dleware on  Dis.  of  the  Eye,  vol.  ii.  p.  388.)  Ac- 
cording to  Mr.  Travers,  the  only  parts  of  the  eye 
and  its  appendages,  subject  to  be  primarily  at- 
tacked by  cancer,  are  the  lachrymal  gland,  con- 
junctiva,  and  eyelids  ; while  the  evidence  of  many 
cases  has  assured  him  that  fungus  hasmatodes  may 
originate  in  any  texture  of  the  eye,  with  the  excep- 
tion of  the  lens  and  cornea.  (Synopsis,  §c.  p.  216. 
222.  and  421.)  This  account,  however,  differs 
from  that  delivered  by  Mr.  Wardrop,  and  Pro- 
fessor Scarpa,  who  describe  the  disease  as  first  com- 
mencing in  the  retina,  and  particularly  at  the  point 
where  the  optic  nerve  enters  the  eye.  “ For  (says 
the  latter  author),  on  the  first  appearance  of  the 
yellowish,  or  greenish  spot,  the  retina  on  examin- 
ation is  found  to  be  entirely  deficient,  or,  in  other 
words,  to  have  degenerated  into  the  malignant 
fungus.  It  is  also  found,  that  the  choroid  mem- 
brane, while  the  fungus  haematodes  is  in  its  inci- 
pient state,  does  not  appear  to  have  suffered  any 
remarkable  alteration  in  its  texture,  and  that  it  is 
only  at  a more  advanced  period  of  the  disease,  that 
this  membrane  becomes  thickened,  and  separated 
from  its  connection  with  the  sclerotica.  The 
choroid  membrane,  even  in  the  most  advanced 
stage  of  the  disorder,  preserves,  more  than  all 
others,  its  natural  texture.”  (On  the  Principal 
Diseases  of  the  Eye,  p.  507.  ed.  2.)  Dr.  Mac- 
kenzie has  observed,  that  the  sclerotica  appears  to 
suffer  less  than  any  other  part  of  the  eye,  and 
that  in  every  case  where  the  disease  affected 
the  eyeball,  “ we  were  ignorant  of  its  ex- 
istence before  either  the  optic  nerve,  or  retina 
was  changed.”  Mr.  Middlemore  also  declares 
his  belief,  that  the  disease  begins  either  in  the 
retina  or  optic  nerve.  (On  Diseases  of  the  Eue 
vol.ii.p.  402.) 

The  lachrymal  gland  is  sometimes  absorbed; 
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*n  other  instances,  projected  from  the  orbit ; but, 
according  to  Mr.  Middlemore’s  experience,  it  does 
become  affected  with  fungus  haematodes.  (Vol. 
cit.  p.  407.) 

In  cases  of  fungus  haematodes,  the  sight  of 
young  subjects  is  generally  destroyed  before  the  at- 
tention of  parents  is  excited  to  the  distemper.  Fre- 
quently, however,  a blow,  followed  by  ophthalmy, 
precedes  the  growth  of  the  diseased  mass.  When 
no  external  violence  has  occurred,  the  first  symp- 
tom is  a trivial  fulness  of  the  vessels  of  the  con- 
junctiva, the  iris  becoming,  at  the  same  time,  ex- 
tremely vascular,  and  altered  in  colour,  and  the 
pupil  dilated  and  immoveable.  There  is  seldom 
much  complaint  made  of  pain ; but  the  child  is 
sometimes  observed  to  be  languid  and  feverish. 
In  adults,  fungus  haematodes  of  the  eye  generally 
comes  on  without  any  apparent  cause,  though 
sometimes  in  consequence  of  a blow.  At  first  the 
tunica  conjunctiva  is  slightly  reddened,  and  vision 
indistinct.  The  redness  and  obscurity  of  sight  in- 
creases slowly,  and  an  agonizing  nocturnal  head- 
ach  is  experienced  ; the  eye  bursts,  and  the  hu- 
mours are  discharged. 

The  time  of  the  greatest  pain  is  at  the  period 
when  the  eyeball  is  greatly  distended  by  the 
diseased  mass,  and  previously  to  the  rupture  of  the 
cornea.  This  is  the  time  when  convulsions  are 
disposed  to  occur.  (See  R.  Middlemore  on  Diseases 
of  the  Eye,  vol.  ii.  p.  395.) 

With  regard  to  the  cure  of  fungus  haema- 
todes of  the  eye,  the  only  chance  of  effecting  this 
desirable  object  depends  upon  the  early  extirp- 
ation of  the  diseased  organ.  It  must  be  acknow- 
ledged, however,  that  most  of  the  operations,  in 
which  the  morbid  eye  has  been  removed,  have 
hitherto  proved  unsuccessful,  owing  to  a recur- 
rence of  the  disease.  The  reason  of  such  ill 
success  may  be  imputed  to  the  optic  nerve  and 
other  parts  being  almost  always  in  a morbid  state 
before  an  attempt  is  made  to  remove  the  eye. 
One  case,  however,  described  by  Mr.  Travers,  as 
having  its  seat  in  the  cellular  texture  connecting 
the  conjunctiva  to  the  cornea,  was  operated  upon, 
and  no  recurrence  of  the  disease  had  occurred 
a twelvemonth  afterwards.  No  other  texture  was 
affected  more  than  the  contiguity  and  extent  of  the 
disease  explained.  (Synopsis,  fyc.  p.  413.)  The 
most  successful  extirpation  of  an  eye  in  an  ad- 
vanced stage  of  this  disease,  and,  perhaps,  almost 
the  only  satisfactory  one  at  present  on  record,  is 
that  which  was  performed  by  Mr.  Wishart,  the 
cure  remaining  complete  eighteen  months  after 
the  operation.  (See  Edin.  Med.  Journ.  vol.  xix. 
p.  51.) 

Donega  operated  in  another  case,  as  is  al- 
leged, with  success.  The  disease  had  existed  six 
weeks ; and  the  patient  was  an  infant,  twenty  months 
old.  (See  Panizza,  sul  Fungo  Midollare  dell ’ 
Occhio.  Pavia,  1826.)  Some  observations  have 
been  made  by  Mr.  Lawrence  on  these  cases,  tend- 
ing to  raise  a doubt  of  their  having  been  examples 
of  fungus  haematodes.  (On  Diseases  of  the  Eye, 
p.  623.)  The  operation  has  nearly  always  been 
found  to  fail,  when  the  disease  is  advanced  so  far, 
that  the  posterior  chamber  is  filled  by  the  fungous 
mass.  With  the  very  few  exceptions  which  there 
are  to  this  statement,  it  may  be  correctly  said,  that, 
as  no  internal  medicines,  nor  external  applications, 
afford  the  least  hope  of  checking  any  form  of  the 
fungus  haematodes,  it  is  manifest  that,  when  the 
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distemper  of  the  eye  exceeds  certain  bounds,  the 
miserable  patient  is  placed  beyond  the  reach  of  any 
effectual  aid  from  surgery.  In  a case,  which  I saw 
in  April,  1821,  in  the  London  Eye  Infirmary,  the 
disease  formed  a diseased  mass,  as  large  as  an 
orange,  accompanied  with  enlarged  lymphatic 
glands  over  the  parotid.  The  patient  was  an  infant. 
In  this  instance,  Mr.  Lawrence  used,  as  a local  ap- 
plication, the  liquor  opii  sedativus,  prepared  by 
Battley,  which  was  found  to  lessen  considerably 
the  child’s  sufferings. 

See  Wardrop' s Obs.  on  Fungus  Hsematodes.  Scarpa, 
on  the  Principal  Diseases  of  the  Eye,  chap.  21  .Saunders, 
on  Diseases  of  the  Eye  ; and  B.  Travers's  Synopsis  of 
the  Diseases  of  the  Eye,  8yo.  Lond.  1820.  G.  Frick,  on 
Diseases  of  the  Eye  ; 8vo.  Lond.  1826.  W.  Lawrence, 
on  Diseases  of  the  Eye,  8vo.  Lond.  1833.  B.  Middlemore, 
on  Diseases  of  the  Eye,  vol.  ii.  8vo.  Lond.  1835.  W. 
Mackenzie,  on  Diseases  of  the  Eye,  8vo.  Lond.  1835. 
Panizza,  sul  Fungo  Midollare  dell’  Occhio.  Pavia,  1826. 
Wishart,  in  Edin.  Med.  and  Surgical  Journ.  vol.  xix. 

Under  the  terms  Bronchocele,  Mamma,  Tes- 
ticle, and  Tumour,  will  be  found  descriptions 
of  fungus  haematodes,  or  medullary  sarcoma,  in 
organs  not  particularly  noticed  in  the  preceding 
article. 

See  Dissertations  on  Inflammation,  by  J.  Burns,  vol. 
ii.  Hep’s  Practical  Obs.  in  Surgery,  ed.  3.  John 
Abernethy,  Surgical  Obs.  8vo.  Lond.  1804.  G.  Freer,  on 
Aneurism.  1807.  Obs.  on  Fungus  Ilajmatodes,  or  Soft 
Cancer,  by  James  Wardrop,  8vo.  Edin.  1809.  This  last 
publication  is  highly  deserving  of  attention  ; the  disease 
in  different  organs  being  well  described,  and  its  charac- 
ter discriminated  from  that  of  scirrhous  cancer. 

A case  of  this  disease  is  related  in  vol.  v.  of  the  Lond. 
Med.  Journ.  It  was  the  consequence  of  an  attempt 
to  cure  a ganglion  by  means  of  a seton,  and  it  proved 
fatal.  Abernethy' s Surgical  Obs.  8vo.  Lond.  1804. 
See  also  a Case  of  diseased  Testicle,  accompanied  with 
Disease  of  the  Lungs  and  Brain,  by  H.  Earle,  in  Medico- 
Chirurg.  Trans,  vol.  iii.  p.  59,  &c.,  in  which  vol.  four 
other  cases  are  recorded  by  Mr.  Lawrence,  p.  71.  et  seq. 
and  one  by  Mr.  Langstaff]  p.  277.  ; which  last  I remember 
to  have  visited  in  company  with  this  gentleman  and  Mr. 
Lawrence,  a short  time  before  the  patient  died.  Also 
Langstajf' s Cases  and  Obs.  in  the  8th  and  9th  vols.  of 
the  same  work.  Ph.  J.  Roux,  Voyage  fait  a Londres 
en  1814  ; ou  Parallele  de  la  Chirurgie  Angloise  avec  la 
Chirurgie  Franqoise,  p.  211,  &c.  Dupuytren,  Clin. 
Chir.  t.  iv.  p.  53.  Wm.  Kerr , M.D.,  in  Cyclopaedia  of 
Practical  Medicine.  Laennec,  Diet,  des  Sciences  Med., 
art.  Encephaloides.  C.  Bell,  Surgical  Obs.  part.  iv.  Hodg- 
kin, in  Med.  Chir.  Trans,  vol.  xv.  Robert  Carswell,  in 
Illustrations  of  the  Elementary  Forms  of  Disease, 
fasciculi  2&3.4to.  Lond.  1833.  Andral,  Anat.  Pathol, 
t.  xi.  p.  219.  J.  J.  Lobstein,  Anat.  Pathol,  t.  xi.  p.  419. 
Cruveilhier,  Anat.  Pathol,  liv.  iv. — viii.  ; and  Essai 
sur  1’  Anat.  Pathol,  t.  i.  James  Copland,  M.F).,  Diet, 
of  Practical  Med.  art.  Fungoid  Disease,  8vo.  1837. 

FURUNCULUS.  (from  furo,  to  rage.)  A 
boll,  so  named  from  the  violence  of  the  heat  and 
inflammation  attending  it.  A peculiar  inflam- 
mation, beginning,  as  Dupuytren  believed,  in  one 
or  more  of  the  prolongations  of  the  interareolar 
cellular  tissue  of  the  cutis. 

A boil  is  a circumscribed,  very  prominent,  hard, 
deep  red,  inflammatory  swelling,  which  is  exceed- 
ingly  painful,  and  commonly  terminates  in  slow 
and  imperfect  suppuration.  The  figure  of  the 
tumour  is  that  of  a cone,  the  base  of  which  is  con- 
siderably below  the  surface  of  the  skin.  Upon 
the  most  elevated  point  of  the  boil,  a small  whitish 
speck  presents  itself,  between  the  fourth  and  the 
eighth  day.  After  the  apex  of  the  tumour  has 
turned  white,  it  softens,  and  then  a very  small 
aperture  is  formed  in  it,  from  which  a little  pus, 
mixed  with  blood,  is  discharged,  and  within  which, 
a portion  of  dead  cellular  tissue,  the  core,  may  be 
perceived.  By  Dupuytren,  and  other  French  pa- 
thologists, the  manner  in  which  this  is  produced,  is 
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explained  as  follows : a boil  Is  only  an  ijiflam-* 
mation  of  the  prolongations  of  cellular  tissue, 
which  penetrate  between  the  areolae  of  the  cutis, 
accompanied  by  the  vessels  and  nerves,  distributed 
to  the  surface  of  the  skin.  With  this  inflammation 
is  combined  that  of  the  cutis  itself,  and  conse- 
quently, these  cellulo-vaseular  and  nervous  pro- 
longations suffer  constriction,  partly  from  their 
own  enlargement,  and  partly  from  the  increased 
narrowness  of  the  openings  through  which  they 
pass.  Hence,  their  nutrition  is  interrupted,  and 
they  are  converted  into  a slough,  called  the  core, 
(S ee  M.  Solon,  in  Diet,  de  Med.  et  de  Chir.  Pra- 
tiques, art.  Furoncle;  also  Dupuytren , in  Clin , 
Chir.  t.  iv.  p.  210.) 

The  complaint  is  not  attended  with  fever,  except 
when  the  tumour  is  larger  than  usual,  situated  on  a 
sensible  part,  or  when  several  boils  occur  at  the 
same  time  in  different  places.  In  the  last  cir- 
cumstance, they  often  produce  in  children,  and 
even  in  irritable  adults,  restlessness,  loss  of  appe- 
tite, spasms,  &c.  When  boils  are  situated  in  the 
perineum,  between  the  anus  and  the  scrotum, 
there  may  be  difficulty  in  making  water.  Some- 
times, when  placed  on  the  nape  of  the  neck, 
shoulder,  or  thigh,  they  excite  inflammation  of  the 
lymphatic  vessels  and  glands  of  the  neck,  armpit, 
or  groin.  (See  Payer,  Mai.  de  la  Peau,  t.  ii.  p. 
548.)  They  rarely  exceed  a pigeon’s  egg  in  size, 
and  may  originate  on  any  part  of  the  body,  though 
it  is  most  common  for  them  to  take  place  on  the 
nates,  the  thighs,  the  armpit,  the  nape  of  the  neck, 
the  back,  and  in  other  regions  where  the  skin  is 
thickest,  and  the  prolongations  of  the  cellular 
tissue  most  developed. 

Young  persons,  and  especially  those  of  plethoric 
habits,  are  most  subject  to  boils.  The  disease 
occurs  with  most  frequency  in  the  spring.  ( Lassus , 
Pathologie  Chir.  t.  i.  p.  16.)  It  is  sometimes 
accompanied  by  a disordered  state  of  the  gastric 
organs.  ( Nosographie  Chir.  t.  i.  p.  124.  edit.  2.) 
Frequently  boils  arise  without  any  evident  cause, 
and  apparently  in  healthy  constitutions.  At  other 
times,  they  follow  eruptive  diseases  and  typhus. 
( W.  Gibson,  Institutes,  fyc.  of  Surgery,  p.  48. 
vol.  i.)  In  many  cases,  several  boils  present  them- 
selves, either  at  once,  or  in  succession,  on  various 
parts  of  the  body. 

The  suppuration  attending  a boil  is  never  per- 
fect, and  the  matter  which  forms,  is  frequently 
tinged  with  blood.  The  central  portion  of  dead 
cellular  tissue,  or  the  care,  is  mostly  detached 
about  the  tenth  or  twelfth  day,  leaving  an  open 
cylindrical  cavity,  extending  from  the  apex  to  the 
base  of  the  tumour.  The  pain  now  ceases  ; the 
skin  contracts ; the  cavity  becomes  obliterated ; 
and  the  cure  is  completed  in  about  a fortnight. 
(See  Payer,  Mai.  de  la  Peau,  t.  ii.  p.  547.) 

The  experiments  of  Dumeril  and  Bretonneau 
prove,  that  a boil  may  sometimes  be  stopped  by  an 
early  application  of  caustic ; a plan,  however, 
rarely  tried. 

In  a very  few  cases,  perhaps,  it  may  be  proper 
to  try  to  resolve  boils,  by  means  of  bleeding, 
gentle  evacuations,  low  diet,  and  cold  applica- 
tions. In  the  generality  of  instances,  suppurativa 
must  be  promoted,  by  the  use  of  emollient  poul- 
tices. The  tumour,  when  allowed  to  burst,  gene- 
rally does  so  at  its  apex.  However,  as  the  opening 
is  long  in  forming,  and  too  small  to  allow  the 
sloughy  cellular  substance  to  be  discharged,  it  is 
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best,  soon  as  matter  is  known  to  exist  in  the 
tumour,  to  make  a free  opening  with  a lancet,  and 
immediately  afterwards  to  press  out  the  matter 
and  dead  cellular  tissue.  This  having  been  ac- 
complished, healthy  pus  will  be  secreted,  and  the 
part  will  granulate  and  heal. 

For  the  purpose  of  stimulating  the  cavity,  and 
causing  it  to  fill  up,  Professor  Gibson,  of  Phila- 
delphia, has  sometimes  employed  a lotion  of  nitrate 
of  silver. 

Where  there  is  reason  to  suppose  the  gastric 
organs  to  be  in  a disordered  state,  an  emetic  should 
be  given  in  the  early  part  of  the  treatment,  and 
afterwards  small  repeated  doses  of  any  of  the  mild 
purging  salts. 

When  an  indolent  hardness  continues,  after  the 
inflammatory  and  suppurative  state  of  boils  has 
been  removed,  the  part  should  be  rubbed  with 
camphorated  mercurial  ointment. 

Besides  the  above  acute  boil,  authors  describe  a 
chronic  one,  which  frequently  occurs  in  subjects 
who  have  suffered,  severely  from  the  small-pox, 
measles,  lues  venerea,  scrofula,  and  in  consti- 
tutions injured  by  the  use  of  mercury.  The  chronic 
boil  is  commonly  situated  upon  the  extremities,  is 
of  the  same  size  as  the  acute  one,  has  a hard  base, 
is  not  attended  with  much  pain,  nor  any  consider- 
able discolouration  of  the  skin,  until  suppuration 
is  far  advanced,  and  the  matter  is  seldom  quite 
formed  before  the  end  of  three  or  four  weeks. 
Sometimes  several  boils  of  the  chronic  kind  occur 
together,  or  follow  one  another  in  the  same  patient. 
The  discharge  is  always  thinner  than  good  pus,  and 
when  the  boil  is  large,  and  has  been  long  in  sup- 
purating, a great  deal  of  sloughy  cellular  tissue 
must  be  cast  off,  before  the  sore  will  heal. 

The  principal  thing,  requisite  in  the  local  treat- 
ment of  all  furunculous  and  carbuncular  tumours, 
is  to  make  an  early  free  opening  into  them,  and  to 
press  out  the  matter  and  sloughs,  employing  emol- 
lient poultices,  till  all  the  mortified  parts  are  de- 
tached and  removed,  and  afterwards  simple,  or 
more  or  less  stimulating  dressings. 

See  Pearson' s Principles  of  Surgery.  Richter,  An- 
fangsgninde  der  Wundarzn.  b.  1.  Lassus,  Pathologie 
Chir.  t.  i.  p.  15.  W.  Gibson's  Institutes  of  Surgery,  vol.  i. 
Philadelphia,  1824.  C.J.  M.  Langenbeck , Nosol ogie,&c. 
b.i.  p.  357.  Gott.  1822.  M.  J.  Chelius,  Handb.  der  Chir.  b.  i. 
p.  74.  Heidelb.  1826.  Dupuytren.  Clin.  Chir.  t.  ivp.  110. 
Rayer,  Maladies  de  la  Peau,  t.  ii.  p.  546.  8vo.  Paris,  1826. 

GANGLION,  (ray-yxiov.)  In  surgery,  an 
encysted  tumour,  formed  in  the  course  of  a tendon, 
or  its  fibrous  sheath.  It  is,  as  I have  said,  an 
encysted,  circumscribed  swelling,  commonly  free 
from  pain,  causing  no  alteration  in  the  colour  of 
the  skin,  and  formed  upon  tendons  in  different 
parts  of  the  body,  but  most  frequently  upon  the 
hand  or  wrist.  A French  gentleman  consulted 
me,  who  had  one  upon  the  upper  part  of  his  foot, 
which  created  a considerable  weakness  in  the  mo- 
tion of  the  ankle.  A ganglion  has  been  met  with 
over  the  tendon  of  the  trochlearis,  and  also  that  of 
the  external  head  of  the  gastromenius.  ( Aston 
Key,  in  Guy's  Hospital  Reports,  vol.  i.  p.  416, 
417.)  An  example  is  recorded,  in  which  a gan- 
glion, situated  exactly  over  the  arteria  radialis  and 
aHeria  superficialis  volae,  was  at  first  supposed 
to  be  an  aneurism.  (See  Edin.  Med.  and  Surg. 
Journ.for  April,  1821.) 

Ganglions  often  possess  considerable  elasticity. 
They  may  occur  unpreceded  by  any  accident ; 
but,  frequently  are  the  consequence  of  bruises  and 
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violent  sprains.  When  opened,  they  are  some- 
times found  to  be  filled  with  a viscid  transparent 
fluid,  resembling  white  of  egg,  or  rather  jelly.  As 
Mr.  Aston  Key  has  observed,  the  contents  of  a 
ganglionic  tumour  differ  from  those  of  a common 
bursa  mucosa.  The  latter  secretes  a fluid  like 
ordinary  synovia  ; the  ganglion  most  usually  con- 
tains a substance  like  the  outer  layers  of  the  crys- 
talline lens,  soft,  viscid,  and  nearly  solid.  (See 
Guy's  Hospital  Reports,  vol.  i.  p.  415.) 

Different  pathological  views  are  entertained 
respecting  the  formation  of  ganglions.  In  France, 
these  tumours  are  regarded  as  dropsies  or  hydro- 
celes of  the  sheaths  of  tendons.  Most  of  them,  it 
is  observed,  form  over  small  compact  joints,  like 
those  of  the  carpus  and  tarsus,  possessing  little  mo- 
tion, and  covered  by  dense  fibrous  layers  ; or  else, 
in  the  course  of  the  sheaths  of  the  tendons  of  the 
hand,  or  foot.  In  these  small  arthrodial  joints, 
and  in  the  sheaths  of  tendons,  the  synovial  mem- 
brane being  covered  by  strong  fibrous  textures, 
cannot  undergo  any  uniform  distension  by  an 
accumulation  of  their  secretion,  which  causes  a 
protrusion  of  the  synovial  membrane  at  some  inter- 
space of  the  fibrous  investment,  which,  however, 
extends  over  other  parts  of  the  internal  cyst.  It 
is  also  alleged,  that  the  ganglion  has  a communi- 
cation with  the  interior  of  the  fibrous  sheath.  (See 
Begin,  in  Diet,  de  Med.  et  de  Chir.  Pratiques,  art. 
Ganglion.)  Mr.  Aston  Key  joins  in  representing 
ganglions  as  consisting  of  a double  bag:  the  outer 
one  tendinous  and  firm  ; the  inner,  like  a synovial 
one,  thin  and  secreting ; but  that,  in  most  in- 
stances, the  outer  one  cannot  be  separated  from 
the  inner.  However,  he  differs  from  M.  Begin  in 
regarding  a ganglion  as  a new  structure.  ( Guy’s 
Hospital  Reports,  vol.  i.  p.  415.) 

Stimulant  applications  sometime^  succeed  in 
curing  ganglions,  and,  at  one  time,  frictions  with 
oleum  origani,  or  with  liniment  of  camphor, 
strengthened  with  tinct.  canthar.,  were  a common 
method.  Of  late  years,  friction  with  iodine  lini- 
ments and  the  ointment  of  hydriodate  of  potash, 
has  also  had  extensive  trials.  I have  often  seen 
the  tumours  lessened  by  these  means,  but  seldom 
cured  ; for,  no  sooner  has  the  friction  been  discon- 
tinued, than  the  fluid  in  the  cyst  has  accumulated 
again. 

Compression  is  often  employed.  Persons  with 
ganglions  have  been  recommended  to  press  upon 
them  strongly  with  their  thumb,  several  times 
a day.  After  this  has  been  repeated  very  often, 
the  tumour  has  sometimes  disappeared.  Another 
method  is  to  make  pressure  on  ganglions  by  means 
of  a piece  of  sheet-lead,  bound  upon  the  part  with 
a bandage.  In  conjunction  with  this  treatment, 
frictions  with  stimulating  liniments,  or  camphorated 
mercurial  ointment  are  usually  tried. 

Setons  have  been  introduced  through  ganglions, 
with  the  view  of  curing  them.  This  method,  how- 
ever, in  a few  examples,  has  excited  the  growth  of 
a malignant  fungus.  (Med.  Journ.  vol.  v.) 

For  the  ganglion  of  the  tendinous  investment  of 
the  patella,  a seton  is  occasionally  employed  by 
Mr.  Key.  “ Blisters,  stimulating  plasters,  and 
pressure  with  a bandage  (he  observes),  are  often 
resorted  to,  with  advantage.  The  more  effectual 
plan  of  dispersing  them  altogether,  is  to  puncture 
them  with  a lancet,  to  Jet  out  the  contained  fluid, 
and  lo  employ  firm  pressure  with  a bandage  and 
plaster.  If  this  does  not  prove  permanently  suc- 


cessful, the  seton  becomes  the  most  ready,  the 
most  mild,  and  the  most  effective  remedy (Op. 
cit.  vol.  i.  p.  417.) 

Ganglions  may  be  cured  by  pressure  sufficient 
to  rupture  the  cyst ; and  some  authors  have  recom- 
mended putting  the  hand  affected  upon  a table, 
and  then  striking  the  ganglion  several  times  with 
the  fist,  the  back  of  a book,  or  a mallet.  The  cyst 
of  a recent  ganglion  may  also  be  burst,  by  com- 
pressing it  strongly  with  the  thumbs,  with  or  with- 
out the  intervention  of  a piece  of  money ; the  fluid 
is  effused  into  the  adjacent  cellular  membrane; 
and,  pressure  being  now  employed,  the  opposite 
sides  of  the  cavity  become  united  by  the  adhesive 
inflammation,  and  the  recurrence  of  the  disease  is 
prevented.  On  this  principle,  Sir  Astley  Cooper 
has  often  cured  the  disease. 

For  many  years,  I have  adopted  the  plan  of 
curing  ordinary  ganglions  by  making  a small 
puncture  in  them,  discharging  their  contents,  and 
then  applying  pressure,  I have  never  seen  any 
unpleasant  effects  follow  this  practice,  and  it  is 
almost  always  successful.  In  1825,  Mr.  Wm. 
Cumin,  of  Glasgow,  published  some  cases  and 
observations  in  favour  of  this  method.  He 
made  the  puncture  with  a cataract  needle.  (See 
Edin.  Med.  Journ.  No.  lxxxiv.  p.  95.)  I have 
usually  drawn  the  skin  a little  towards  one  side, 
and  then  made  a small  opening  in  the  ganglion 
with  a lancet.  In  the  treatment  of  ganglions  situated 
on  the  back  of  the  wrist,  Mr.  Aston  Key  also  prefers 
a small  puncture.  For  those  which  occupy  the  base 
of  the  palmar  side  of  the  fingers,  he  considers  the 
puncture  the  only  remedy  ; for  the  cyst  cannot  be 
ruptured,  and  blister’s  rarely  answer.  (See  Guy’s 
Hospital  Reports,  vol.  i.  p.  416.) 

When  ganglions  resist  all  attempts  to  disperse, 
or  palliate  them  ; when  they  become  extremely 
inconvenient,  either  by  obstructing  the  functions 
of  a joint,  or  causing  pain ; they  should  be  care- 
fully dissected  out,  by  first  making  a longitudinal 
incision  in  the  skin  covering  them,  then  separating 
the  cyst  on  every  side  from  the  contiguous  parts, 
and,  lastly,  cutting  every  particle  of  it  off  the  sub- 
jacent tendon  or  fascia. 

The  operation  being  accomplished,  the  skin  is 
to  be  brought  together  with  sticking  plaster,  and 
a compress  placed  over  the  situation  of  the  tumour, 
with  the  view  of  healing  the  wound  and  the  cavity 
by  adhesion. 

When  the  ganglion  has  burst,  or  is  ulcerated, 
it  is  best  to  remove  the  diseased  skin,  together  with 
the  cyst ; and  of  course  the  incision  must  be  oval  , 
or  circular,  as  may  seem  most  convenient.  The 
grand  object  is  not  to  allow  any  particle  of  the 
cyst  to  remain  behind,  as  it  would  be  very  likely 
to  throw  out  a fungus,  and  prevent  a cure.  In 
Warner's  Cases  of  Surgery  is  an  account  of  two 
considerable  ganglions,  which  this  gentleman,  in 
imitation  of  Celsus  and  Paulus  FEgineta,  thought 
it  right  to  extirpate.  These  had  become  adherent 
to  the  tendons  of  the  fingers.  In  the  operation,  he 
was  obliged  to  cut  the  transverse  ligament  of  the 
wrist;  and  the  patients,  who  before  could  not  shut 
their  hands,  nor  close  their  fingers,  perfectly  re- 
gained the  use  of  these  parts.  Mr.  Gooch  relates 
a case  of  the  same  kind,  which  had  been  occa- 
sioned by  a violent  bruise,  three  or  four  years  be- 
fore. The  tumour  reached  from  the  wrist  to  the 
middle  of  the  hand,  and  created  a great  deal  of 
pain.  Mr.  Gooch  extirpated  it,  and  then  restored 
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tlie  position  of  the  hand,  and  free  motion  of  the 
joint,  by  the  use  of  emollient  applications,  and 
suitable  pressure,  made  with  a machine  constructed 
for  the  purpose. 

Other  cases,  confirming  the  safety  of  catting  out  gan- 
glions, are  recorded  in  the  London  Medical  Journal  for 
1787.  p.  154  ; by  EUer , in  Mem.  de  l’Acad.  des  Sciences 
de  Berlin,  t.  ii.  ann.  1746  ; Schmucker,  in  Chir.  Wahrn- 
ehmungen,  b.  i.  p.  332;  Girard,  Lupiologie.  See  Warner’s 
Cases  in  Surgery.  Chirurgical  Works  of  B.  Gooch,  vol.  ii. 
p.  376.  Richter,  Anfangsgr.  der  Wundarzn.  b.  i.  Lassus, 
Pathologie  Chir.  t.  i.  p.  399.  Diet,  des  Sciences,  Med. 
t.  xvii.  p.  311.  Cumin,  in  Edin.  Med.  and  Surgical  Journ. 
No.  84.  C.  Aston  Key,  in  Guy’s  Hospital  Reports,  vol. 
i.  8vo.  Lond.  1836. 

GANGRENE  (from  ypahoo,  to  feed  upon). 
So  named  for  its  eating  away  the  flesh.  Authors 
have  generally  distinguished  mortification  into  two 
stages ; the  first,  or  incipient  one,  they  name  gangrene , 
which  is  attended  with  a sudden  diminution  of  pain ; 
a livid  discoloration  of  the  part,  which  after  being 
yellowish,  becomes  of  a greenish  hue ; a detach- 
ment of  the  cuticle,  under  which  a turbid  fluid 
is  effused ; and  lastly  on  touching  the  part,  a 
crepitus  is  perceptible,  owing  to  the  generation  of 
air  in  the  gangrenous  parts. 

When  the  part  has  become  quite  cold,  black, 
fibrous,  incapable  of  moving,  and  destitute  of  all 
feeling,  circulation,  and  life;  this  is  the  second 
stage  of  mortification,  termed  sphacelus.  Gangrene, 
however,  is  frequently  used  synonymously  with  the 
word  mortification.  (See  Mortification .) 

GASTR.OCELE  (from  yacr rf,  the  stomach, 
and  afiXn,  a tumour).  A hernia  of  the  stomach. 

GASTRORAPHIA,  or  gastroraphe.  (from 
yeta-rrip,  the  belly,  and  pa<pr>,  a suture.)  A suture  of 
the  belly,  or  some  of  its  contents. 

Although  the  term  gastroraphe,  in  strictness  of 
etymology,  signifies  the  sewing  up  of  any  wound 
of  the  belly,  yet  Mr.  S.  Sharp  informs  us,  that,  in 
his  time,  the  word  implied,  that  the  wound  of  the 
abdomen  was  complicated  with  another  of  the 
bowels. 

The  operation  of  sewing  up  a wound  in  the 
the  bowels,  can  only  take  place  when  they  fall  out 
of  the  abdomen,  and  the  wound  in  them  is  visible. 
And,  indeed,  even  in  these  circumstances,  the  em- 
ployment of  sutures  is  a practice,  the  propriety  of 
which  is  questionable,  as  will  be  further  considered 
in  the  article  Wounds. 

Gastroraphe,  or  merely  sewing  up  a wound  of 
the  parietes  of  the  abdomen,  is  usually  done  with 
the  common  interrupted  suture  (see  Suture ),  but 
formerly  sometimes  with  the  quilled  one. 

In  two  or  three  days,  the  sutures  may  generally 
be  removed,  and  sticking  plaster  alone  employed. 
(See  Wounds  of  the  Abdomen.') 

M.  Pibrac,  in  the  third  volume  of  the  Mem.  de 
VAcad.  Rotate  de  Chir.,  records  several  interesting 
cases,  which  fully  prove  that  wounds  of  the  belly 
readily  unite  by  means  of  a suitable  posture  and  a 
proper  bandage,  without  the  practice  of  gastro- 
raphe. These  cases,  however,  are  less  decisive 
and  convincing  (if  possible  to  be  so)  than  the 
relations  of  the  Caesarean  operation,  the  extensive 
wound  of  which  has  often  been  healed  by  simple 
means,  after  the  failure  of  sutures. 

Under  certain  circumstances,  however,  it  may 
be  essentially  necessary  to  practise  gastroraphe.  For 
instance,  were  a large  wound  to  be  made  across 
the  parietes  of  the  abdomen,  a suture  might  become 
indispensably  requisite  to  prevent  the  protrusion  of 
the  bowels.  Yet  even  in  this  case,  the  sutures 
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should  be  as  few  in  number  as  possible.  (See 
Sutures .) 

I shall  conclude  this  article  with  a fact,  perhaps 
more  curious  than  instructive,  related  by  M. 
Bordier,  of  Pondicherry,  in  the  Journal  de  Mode- 
cine,  vol.  xxvi.  p.  538.  An  Indian  soldier,  angry 
with  his  wife,  killed  her,  and  attempted  to  destroy 
himself  by  giving  himself  a wound  with  a broad 
kind  of  dagger  in  the  abdomen,  so  as  to  cause  a 
protrusion  of  the  bowels.  A doctor  of  the  country, 
being  sent  for,  dissected  between  the  muscles  and 
skin,  and  introduced  a thin  piece  of  lead,  which 
kept  up  the  bowels.  The  wound  soon  healed  up, 
the  lead  having  produced  no  inconvenience.  The 
man  was  afterwards  hanged,  and  M.  Bordier, 
when  the  body  was  opened,  assured  himself  more 
particularly  of  the  fact. 

GLAUCOMA,  (from  y\avnoi;,  bluish  green,) 
is  generally  defined  to  be  a greenish  opacity  of  the 
vitreous  humour,  attended  with  the  loss  or  a consider- 
able impairment  of  sight.  (Weller  on  Bis.  of  the 
Eye,  transl.  by  Monieith,  vol.  ii.  p.  27.)  Mr. 
Lawrence  describes  the  colour  as  sea-green,  clear 
green,  muddy  green,  or  yellowish  green.  (On 
Dis.  of  the  Eye,  p.  389.)  As  will  be  presently 
explained,  however,  the  vitreous  humour  is  not 
invariably  implicated  in  some  of  the  cases,  perhaps 
incorrectly  classed  with  glaucoma.  Mr.  Guthrie 
represents  the  disease  as  essentially  consisting  in  an 
alteration  of  the  component  parts  of  the  vitreous 
humour,  accompanied  with  derangement  of  the 
structure  of  the  hyaloid  membrane,  retina,  and  tunica 
choroidea,  the  vessels  of  which  are  always  more 
or  less  varicose.  (Operative  Surgery  of  the  Eye, 
p.  214.)  Professor  Beer  considers  the  subjects  of 
glaucoma,  and  the  cataracta  viridis,  or  glaucoma- 
tosa,  together.  He  observes,  that  these  diseases 
occur  rather  frequently,  not  only  as  true  effects  of 
inflammation  of  the  eye,  but  sometimes  quite  un- 
preceded by  this  affection.  Although  glaucoma 
may  continue  for  a long  time  as  the  only  disorder, 
without  the  crystalline  lens  being  changed  in  the 
slightest  degree  ; yet  Beer  has  never  seen  the  case 
reversed,  and  the  lens  become  altered  as  it  does  in 
glaucoma  first,  and  the  vitreous  humour  afterwards. 
In  what  this  author  describes  as  gouty  ophthalmy, 
glaucoma  is  said  to  come  on  with  the  following 
symptoms : the  iris  is  not  observed  to  expand, 
but  rather  to  become  contracted  ; the  pupil  is  not 
equally  dilated,  but  extends  more  towards  the 
canthi,  the  iris  at  length  becoming  scarcely  percepti- 
ble towards  each  angle  of  the  eye,  especially  the 
outer  one,  and  the  pupil  of  course  assuming  some- 
thing of  the  appearance  which  is  seen  in  the  eye  of 
a ruminating  animal.  In  a case,  however,  which 
I once  saw  in  the  London  Eye  Infirmary,  under 
Mr.  Lawrence,  it  was  particularly  remarked,  that 
the  diameter  of  the  pupil  was  not  greatest  in  the 
transverse  direction  ; a circumstance,  which  Beer’s 
account  would  lead  us  to  expect  as  constant. 
And  it  merits  notice,  that  as  the  iris  shrinks 
towards  the  margin  of  the  cornea,  its  pupil- 
lary edge  is  inverted  towards  the  lens,  so  that  its 
smaller  circle  completely  disappears.  In  this  very 
dilated  state  of  the  pupil,  a grey  greenish  opacity  is 
perceived,  seeming  to  be  very  deep,  and  arising 
from  a real  loss  of  transparency  in  the  vitreous 
humour.  At  this  period,  the  lens  evidently  becomes 
opaque,  acquiring  a sea  green  hue,  and  the  cataracta 
viridis,  or  glaucomatosa,  now  swells  and  appears  to 
project  forwards  into  the  anterior  chamber.  The 
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pain  then  becomes  more  incessant  and  violent; 
the  varicose  affection  of  the  eyeball  seriously  in- 
creases ; and  the  eyesight,  which  began  hourly  to 
diminish  from  the  moment  when  the  pupil  was 
first  observed  to  be  in  any  degree  expanded  and 
opaque,  and  the  iris  motionless,  is  now  so  entirely 
destroyed,  that  not  the  slightest  perception  of  exter- 
nal light  remains,  though  the  patient  may  vainly 
congratulate  himself  on  discerning  luminous  ap- 
pearances produced  within  the  eye  itself,  in  the 
form  of  a fiery,  shining  circle,  especially  when  the 
organ  is  gently  pressed  upon.  An  eye  in  this  con- 
dition (says  Beer)  has  really  a look  as  if  it  were 
dead,  the  cornea  being  as  flaccid  and  void  of  lustre 
as  in  a corpse.  Finally,  when  these  symptoms  have 
attained  their  utmost  pitch,  an  atrophy  of  the  eye- 
ball follows,  and  the  painful  sensations  about  the 
organ  cease.  In  corpulent  individuals,  however, 
they  still  continue  with  greater  violence.  Sooner 
or  later,  the  other  eye  is  also  attacked  with  arthritic 
iritis,  or  ophthalmy,  or  becomes  affected  with  glau- 
coma, which  is  ushered  in  by  violent  and  incessant 
headach.  ( Beer , Lehre  von  den  Augenkrankheiten , 
b.  i.  p.  581,  &c.  8vo.  Wien,  1813.)  According 
to  this  author,  glaucoma  and  the  green  cataract 
are  never  the  consequences  of  any  description  of 
ophthalmy,  but  what  he  terms  arthritic,  (b.  ii. 
p.  255.  Wien,  1817.)  Mr.  Lawrence  inclines  to 
Beer’s  opinion  ; for,  he  observes,  that  glaucoma 
appears  to  him  to  be  a chronic  form  of  arthritic 
inflammation  of  the  internal  tunics ; and,  he  adds, 
that  it  certainly  occurs  more  frequently  in  gouty 
persons  than  others.  (On  Dis.  of  the  Eye,  p.  390.) 
By  another  experienced  practitioner,  glaucoma  is 
also  stated  to  be  frequently  combined  with  arthritic 
inflammation.  (See  Mackenzie  on  Dis.  of  the  Eye, 
p.  825.  ed.  ii.)  On  the  other  hand,  Mr.  Guthrie 
regards  the  inflammation  as  really  an  unhealthy 
disorganising  inflammation,  not  necessarily  de- 
pendent upon,  nor  connected  with  gout.  (Opera- 
tive Surgery  of  the  Eye,  p.  216.)  I have  stated 
that  glaucoma  is  usually  regarded  as  an  opacity  of 
the  vitreous  humour.  The  following,  however,  were 
the  particulars  observed  by  Dr.  Mackenzie  in  the 
dissection  of  several  glaucomatous  eyes.  1.  The 
lens  of  a yellow,  amber,  or  reddish  brown  colour, 
especially  towards  its  centre ; its  consistence  firm, 
and  its  transparency  perfect,  or  nearly  so.  In 
some  eases,  however,  the  reddish  brown  colour  of 
the  central  pai't  of  the  posterior  lamellae  was  so 
deep  as  considerably  to  impair  its  transparency. 
2.  The  vitreous  humour  in  a fluid  state  ; perfectly 
pellucid,  colourless,  or  slightly  yellow : no  trace 
of  hyaloid  membrane.  3.  The  choroid  coat,  and 
especially  the  portion  of  it  in  contact  with  the  re- 
tina, of  a light  brown  colour,  with  little  or  no 
appearance  ®f  pigmentum  nigrum.  4.  In  the 
retina,  no  trace  of  limbus  luteus,  or  foramen  cen- 
trale.  (See  Mackenzie  on  Dis.  of  the  Eye,  p.  827. 
ed.  ii.) 

In  some  other  cases  which  Mr.  Middlemore 
had  an  opportunity  of  dissecting,  the  vitreous 
humour  was  of  a yellow  tinge,  as  remarked  by 
Scarpa  in  his  examinations  ; and  the  lens  had  un- 
dergone no  other  alteration,  than  such  as  generally 
takes  place  in  advanced  life,  being  of  a green,  deep 
yellow,  or  amber.  The  vitreous  humour  was  not 
much  increased  in  quantity.  The  choroid  pigment 
was  in  a great  measure  absent ; and  the  septa  of  the 
hyaloid  membrane  were  absorbed.  (See  Middle- 
more  on  Dis.  of  the  Eye , vol.  ii.  p.  7.) 


This  gentleman  describes  two  varieties  of  glau- 
coma : first,  that  which  occurs  in  old  age,  and  is 
productive  of  mere  impairment  of  vision,  without 
any  material  degree  of  pain,  and,  as  he  believes, 
without  any  inflammation  ; but  in  which  the  trans- 
parency of  the  vitreous  humour  is  always  dimi- 
nished, and  its  colour  altered,  either  to  a yellowish 
or  greenish  tinge.  Secondly,  that  variety  which 
takes  place  from  inflammation  of  the  septa  of  the 
vitreous  humour,  which  is  marked  by  symptoms  of 
a more  or  less  severe  character ; is  often  attended 
with  chronic  inflammation  of  other  deeply  seated 
textures,  and  usually  leads  to  the  total  destruction 
of  vision.  Hence,  says  Mr.  Middlemore,  the  ap- 
pearances of  the  membranes  and  humours  will  not 
always  be  the  same. 

In  Mr.  Lawrence’s  valuable  treatise  are  collected 
the  particulars  of  other  dissections  of  glaucomatous 
eyes  by  Walther,  Eble,  and  Rosas.  In  the  eyes  of  a 
man  examined  by  Walther,  the  lens  and  vitreous 
humour  were  in  the  normal  state,  and  perfectly 
transparent.  In  the  retinae  were  numerous  black 
and  partly  reddish  spots,  roundish,  and  of  various 
size.  In  a glaucomatous  eye  dissected  by  Eble, 
the  covering  of  the  uvea  was  reddish  brown, 
instead  of  the  usual  dark  pigment.  The  vessels  of 
the  choroid  were  varicose  in  several  places ; and 
the  pigment,  which  was  much  lighter  than  natural, 
had  disappeared  in  several  places.  The  retina 
was  extraordinarily  soft.  The  capsule  was  par- 
tially opaque ; and  the  lens  small,  firm,  and  of 
amber  colour.  The  whole  vitreous  humour  had 
a yellowish  tint ; and  there  were  scattered  through 
it  twenty  or  thirty  points  of  a grey,  brownish 
green,  or  sea  green  colour.  In  another  case,  that 
of  a man  of  70,  who  had  frequently  experienced 
arthritic  inflammation  of  the  eyes,  the  vitreous 
humour  was  partially  thickened,  and  firmer.  The 
retina  exhibited  some  varicose  enlargements,  and  it 
was  of  a dark  grey  colour. 

On  this  part  of  the  subject,  Mr.  Lawrence  offers 
the  following  judicious  reflections:  “From  the 
preceding  pathological  facts,  we  may  conclude, 
that  the  vitreous  humour  is  not  originally  and 
essentially  the  seat  of  glaucoma ; we  may  per- 
haps draw  the  further  inference,  that  affections,  in 
some  respects  different,  are  included  under  that 
term.  When  we  consider  the  numerous  grada- 
tions between  the  acute  internal  arthritic  ophthal- 
mia which  destroys  sight  at  once,  and  the  imper- 
fection of  vision  which  comes  on  in  glaucoma, 
properly  so  called  ; also,  that  difference  of  morbid 
changes  may  be  expected,  according  to  the  stage  of 
the  complaint ; we  shall  not  be  surprised  at  finding, 
that  the  results  of  examination  are  not  always 
alike.”  (See  Lawrence  on  Dis.  of  the  Eye,  p.  392.) 

In  glaucoma,  the  pupil  is  green,  or  yellowish 
green ; and,  if  the  eye  be  looked  at  laterally, 
no  discolouration  is  seen.  In  cataract,  the  pupil  is 
grey,  or  greyish  white,  and  it  has  the  same  appear- 
ance in  whatever  direction  it  is  viewed.  In  glau- 
coma, the  loss  of  vision  is  not  in  direct  proportion 
to  the  change  of  colour  in  the  pupil.  With  an 
inconsiderable  change,  vision  may  be  entirely  de- 
stroyed, or  seriously  impaired ; but  in  cataract, 
there  is  a direct  proportion  between  the  degree  of 
opacity  and  the  injury  to  sight.  In  cataract,  vision 
is  best  in  a weak  light ; in  glaucoma,  it  is  stronger 
in  a powerful  light,  because  as  the  retina  is  less 
sensible,  more  light  is  required  to  make  an  impres- 
sion on  it.  (Lawrence,  Op.  cit.  p.  393.) 
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Glaucoma,  after  it  is  conjoined  with  a varicose 
disease  of  the  eyeball,  is  set  down  by  Beer  as  in- 
curable. According  to  Weller,  when  the  vitreous 
humour  first  begins  to  be  muddy,  the  disease  may 
sometimes  be  checked.  (On  Dis.  of  the  Eye,  vol.  ii. 
p.  29.) 

Beer  states,  that  no  treatment  will  avail  in 
checking  glaucoma,  and  preventing  complete  amau- 
rosis. The  prognosis  is  unquestionably  most  un- 
promising. I have  seen  many  cases  of  glaucoma 
treated,  but  never  with  success.  Mr.  Lawrence 
holds  out  more  encouragement  than  Beer,  and 
recommends  antiphlogistic  treatment ; as  cupping ; 
active  purgatives ; mercury,  long  continued,  but 
not  used  so  as  to  cause  salivation ; a regulated  diet, 
and  repose  of  the  organ.  (On  Dis.  of  the  Eye, 
p.  394.)  Counter-irritation  has  also  been  found 
useful,  and  especially  frictions  with  antimonial 
ointment  between  the  shoulders.  Arthritic  inflam- 
mation of  the  eye  is  often  greatly  benefited  by 
tonics,  as  precipitated  carbonate  of  iron  and  sul- 
phate of  quinine.  After  depletion,  one  very  ex- 
perienced practitioner  sanctions  the  trial  of  them  in 
glaucoma.  (See  Mackenzie  on  Dis.  of  the  Eye, 
p.  S30,  ed.  ii.)  On  the  principle  of  there  being  a 
superabundance  of  dissolved  vitreous  humour,  the 
same  gentleman  conceives  that  occasionally  punc- 
turing the  sclerotica  and  choroid,  with  a broad 
iris  knife,  might  prove  serviceable.  He  also  states, 
that  he  has  known  glaucoma  operated  upon  for 
cataract,  and  the  removal  of  the  amber  coloured 
lens  followed  by  a considerable  accession  of  vision. 
But  as  he  had  also  known  violent  inflammation 
ensue,  he  does  not  venture  to  recommend  this  pro- 
ceeding for  general  adoption.  A grooved  cataract 
needle,  as  recommended  by  Mr.  Middlemore, 
seems  to  me  the  best  instrument  for  puncturing 
the  vitreous  humour.  Mr.  Middlemore  finds  that 
no  remedies  will  interrupt  the  progress  of  senile 
glaucoma,  and  he  deems  no  treatment  requisite, 
unless  circumstances  denote  that  the  affection  is 
rendered  worse  by  the  existence  of  chronic  inflam- 
mation of  the  septa  of  the  vitreous  humour  or 
neighbouring  textures.  If  this  be  the  case,  he 
would  employ  mild  purgatives,  and,  perhaps,  a 
little  mercury,  with  permanent  counterirritation 
and  the  avoidance  of  all  exertion  of  the  eye,' par- 
ticularly in  artificial  light,  or  on  minute  objects. 

In  the  acute  or  inflammatory  glaucoma,  Mr. 
Middlemore  is  an  advocate  for  antiphlogistic  treat- 
ment, followed  up  by  a seton,  or  blister  to  the 
temple,  or  above  the  eye-brow.  Sometimes  he 
excites  slight  irritation  on  the  skin  of  the  temple, 
with  nitrate  of  silver.  Occasionally  he  has  punc- 
tured the  vitreous  humour  with  a very  fine  grooved 
needle.  He  advises  this  to  be  done,  whenever 
there  is  much  local  pain,  evidently  depending  on 
the  tension  of  the  globe,  “ and  particularly  when 
vision  is  nearly  destroyed,  and  the  opposite  organ 
is  becoming  similarly  affected.”  In  one  or  two 
cases,  where  the  muddiness  of  the  vitreous  humour 
was  evidently  consequent  on  inflammation,  Mr. 
Middlemore,  after  the  subsidence  of  the  latter 
affection,  discharged  the  greater  part  of  the  turbid 
fluid  with  the  needle,  in  the  hope  that  the  new 
secretion  would  be  more  transparent ; and,  he 
states,  that  he  has  practised  this  operation  with  the 
greatest  advantage  to  the  patient’s  vision.  (See 
R.  Middlemore,  op.  cit.  vol.  ii.  p.  19 — 20.)  The 
dilatation  of  the  pupil  with  belladonna  sometimes 
improves  vision,  when  this  partly  remains ; but, 


the  benefit  is  merely  temporary  ; and  sometimes  it 
causes  an  increased  confusion  of  sight. 

See  also,  Tr.  G.  Benedict , de  Morbis  Humoris  Vitrei, 
4to.  Lips.  1829.  G.  J.  Guthrie , on  Operative  Surgery  of 
the  Eye,  8vo.  ed.  2.  Lond.  1827.  C.  H.  Weller , on  Dis. 
of  the  Eye,  tr.  by  G.  C.  Monteath,  2 vols.  8vo.  1821  ; or 
rather  the  last  German  ed.  8vo.  1826.  Also,  Jones,  Oph- 
thalmologic, Fasc.  ].  W.  Lawrence,  on  Dis.  of  the 
Eye,  8vo.  Lond.  1833.  W.  Mackenzie,  in  Glasgow  Med. 
Journ.  vol,  iii.  p.  259;  and  a Treatise  on  Dis.  of  the 
Eye,  ed.  2.  8vo.  Lond.  1835.  Ph.  Tr.  Walther,  Abhand 
Augen,  &c.;  Landsh.  1810.  Eble,  in  Ammon’s  Zeits- 
chrift,  vol.  i.  R.  Middlemore , on  Bis.  of  the  Eye,  vol.  ii. 
8vo.  Lond.  1835. 

GLEET.  By  the  term  gleet  is  commonly  un- 
derstood a continued  running,  or  discharge,  after 
the  inflammatory  symptoms  of  a clap  have  for 
some  time  ceased,  unattended  with  pain,  scalding 
in  making  water,  &c.  Mr.  Hunter  remarks,  that 
it  differs  from  a gonorrhoea  in  being  uninfectious, 
and  in  the  discharge  consisting  of  globular  bodies, 
contained  in  a slimy  mucus,  instead  of  serum.  He 
says,  that  a gleet  seems  to  take  its  rise  from  a 
habit  of  action  which  the  parts  have  contracted. 
The  disease,  however,  sometimes  stops  of  itself, even 
after  every  method  has  been  ineffectually  tried. 
This  probably  depends  upon  accidental  changes 
in  the  constitution,  and  not  at  all  upon  the  nature 
of  the  disease  itself.  Mr.  Hunter  had  a suspicion, 
that  some  gleets  were  connected  with  scrofula. 
Certain  it  is,  the  sea-bath  cures  more  gleets  than 
the  common  cold  bath,  or  any  other  mode  of  bath- 
ing ; and  a cure  may  sometimes,  but  not  always,  be 
accomplished  by  an  injection  of  diluted  sea-water. 

Gleets  are  often  attended  with  a relaxed  con- 
stitution. They  also  sometimes  arise  from  other 
affections  of  the  urethra,  besides  gonorrhoea.  A 
stricture  is  almost  always  accompanied  with  a 
gleet ; and  so  sometimes  is  disease  of  the  prostate 
gland. 

It  is  remarked  by  Mr.  Hunter,  that  if  a gleet 
does  not  arise  from  any  evident  cause,  and  cannot 
be  supposed  to  be  a return  of  a former  gleet,  in 
consequence  of  a gonorrhoea,  either  a stricture  or 
diseased  prostate  gland  is  to  be  suspeeted  ; an  in- 
quiry should  be  made  whether  the  stream  of  urine 
is  smaller  than  common,  whether  there  is  any  dif- 
ficulty in  voiding  it,  and  whether  the  calls  to  make 
it  are  frequent.  If  there  should  be  such  symptoms, 
a bougie,  rather  under  the  common  size,  should  be 
introduced  ; and,  if  it  passes  into  the  bladder  with 
tolerable  ease,  and  the  patient  is  nearly  fifty,  or 
upwards,  the  disease  is  probably  in  the  prostate 
gland,  which  should  next  be  examined.  .(See 
Urethra,  Strictures  of ; and  Prostate  Gland.) 

Balsams,  turpentines,  and  the  tinctura  canth. 
given  internally,  are  of  service,  especially  in  slight 
cases  ; and  when  they  are  useful,  they  prove  so 
almost  immediately.  Hence,  if  they  had  neither 
lessened  nor  removed  the  gleet  in  five  or  six  days, 
Mr.  Hunter  never  continued  them  longer.  The 
same  observation  applies  to  cubebs,  so  celebrated 
as  a remedy  for  gonorrhoea  and  gleet,  and  the 
common  dose  of  which  is  3ij  in  any  convenient 
fluid  three  times  a day.  As  the  discharge,  when  re- 
moved, is  apt  to  recur,  such  medicines  should  be 
continued  for  some  time  after  the  symptoms  have 
disappeared. 

When  the  whole  constitution  is  weak,  the  cold 
bath,  sea-bath,  bark  and  steel  medicines  may  be 
given. 

With  regard  to  local  applications,  the  astrin- 
gents commonly  used  are,  lotions  of  sulphate  of 
zinc,  alum,  or  acetate  of  lead. 
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Irritating  applications  consist  either  of  injections, 
or  bougies.  Violent  exercise  may  be  considered 
as  having  the  same  effect.  Such  applications 
should  never  be  used  till  the  other  methods  have 
boen  fully  tried,  and  found  unsuccessful.  I hey  at 
first  increase  the  discharge,  and,  on  this  account, 
are  sometimes  abandoned  too  early.  Two  grains 
of  the  oxymuriate  of  mercury,  dissolved  in  eight' 
ounces  of  distilled  water,  make  a very  good 
irritating  injection.  In  irritable  habits,  such  an 
application  may  do  great  harm,  and  therefore, 
if  possible,  the  capability  of  the  parts  to  bear 
its  employment,  should  first  be  made  out. 

Bougies  sometimes  act  violently,  but  Mr. 
Hunter  thought  them  more  efficacious  than  in- 
jections. A simple  unmedicated  one  is  generally 
sufficient,  and  must  be  used  a month  or  six  weeks, 
before  the  cure  can  be  depended  upon.  Bougies, 
medicated  with  camphor  or  turpentine,  were  for- 
merly employed  for  the  cure  of  gleet ; they  did 
not  require  so  long  a trial  as  common  bougies  : at 
present,  I believe,  they  are  not  used  by  any  sur- 
geon of  eminence.  Whatever  bougies  are  employed 
should  be  under  the  common  size. 

Mr.  Hunter  knew  a gleet  disappear  on  the 
breaking  out  of  two  chancres  on  the  glans.  Gleets 
have  also  been  cured  by  a blister  on  the  under 
side  of  the  urethra,  and  by  electricity. 

In  every  plan  of  treatment,  rest,  or  quietness, 
is  generally  of  great  consequence  ; but,  after  the 
failure  of  the  usual  modes,  riding  on  horseback  will 
sometimes  immediately  effect  a cure. 

Regularity  and  moderation  in  diet  are  to  be 
observed. 

Intercourse  with  women  often  causes  a return 
or  increase  of  gleet;  and,  in  such  cases,  it  gives 
suspicion  of  a fresh  infection  ; but,  the  difference 
between  this  and  a fresh  infection  is,  that  here 
the  return  is  almost  immediately  after  the  con- 
nexion. 

Gleets  in  women  are  cured  nearly  in  the  same 
manner  as  those  of  men.  Turpentines,  however, 
have  no  specific  effect  on  the  vagina  ; and  the  as- 
tringent injections  used  should  be  stronger  than 
those  intended  for  male  patients. 

GLOSSOCATOCHUS  (from  y\£<r<ra,  the 
tongue,  and  nars^oo,  to  depress).  The  ancient 
glossocatochus  was  a sort  of  foreeps,  one  of  the 
blades  of  which  served  to  depress  the  tongue, 
while  the  other  was  applied  under  the  chin. 

GOITRE.  See  Bronchocele. 

GONORRHCEA.  (from  yovn,  the  semen,  and 
psa,  to  flow).  Etymologically,  an  involuntary 
discharge  of  the  semen  ; but  always,  according  to 
modern  surgery,  a discharge  of  purulent  infectious 
matter,  from  the  urethra  in  the  male,  and  from  the 
vagina  and  surfaces  of  the  labia,  nympha;,  cli- 
toris, and,  as  is  alleged  to  have  been  made 
out  by  the  late  M.  Cullerier,  sometimes  even  from 
the  lining  of  the  uterus  in  the  female  sub- 
ject. (See  Diet,  de  Med.  et  de  Chir.  Pratiques, 
t.  iv.  p.  149.) 

Dr.  Swediaur,  after  censuring  the  etymological 
import,  as  conveying  an  erroneous  idea,  says,  if 
a Gi-eek  name  is  to  be  retained,  he  would  call  it 
blennorrhagia,  from  (3xsvva,  mucus,  and  to 
flow.  However,  as  most  of  the  moderns  consider 
the  discharge  as  pus,  not  mucus,  the  etymological 
import  of  blenorrhoea  is  as  objectionable  as  that  of 
gonorrhoea.  Mr.  Howship  has  repeatedly  examined 
the  discharge  with  a microscope,  but  without  per- 
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ceiving  any  essential  difference  between  such  dig* 
charge  and  the  pus  effused  from  an  ulcer.  (On 
Complaints  affecting  the  Secretion  and  Excretion  of 
the  Urine,  p.  260.)  In  English,  the  disease  is 
commonly  called  a clap,  from  an  old  French  word 
clapises,  which  were  public  shops,  kept  and  inhab- 
ted  by  single  prostitutes,  and  generally  confined  to 
a particular  quarter  of  the  town,  as  is  even 
now  the  case  in  several  of  the  great  towns  in 
Italy.  In  German,  the  disorder  is  named  ein 
tripper,  from  dripping  j and  in  French,  une 
chaudepisse,  from  the  heat  and  scalding  in  making 
water. 

Mr.  Wallace,  of  Dublin,  objects  to  the  terms 
gonorrhoea  and  blennorrhagia,  and  proposes  to  name 
the  disease  catarrhal  primary  syphilis.  (On  Vene- 
real Disease  and  its  Varieties,  p.  233.  London 
8vo.  1833.) 

When  an  irritating  matter  of  any  kind  is  ap- 
plied to  a secreting  surface,  it  increases  that  se- 
cretion, and  changes  it  from  its  natural  state  to 
some  other.  In  the  present  instance,  it  is  changed 
from  mucus  to  pus. 

Till  about  the  year  1753,  it  was  generally  sup- 
posed, that  the  matter  from  the  urethra,  in  cases 
of  gonorrhoea,  arose  from  ulcers  in  the  passage  y 
but,  about  that  time  it  was  ascertained,  that 
pus  might  be  secreted  without  a breach  of  sub- 
stance. It  was  first  accidentally  proved,  by  dis- 
section, that  pus  might  be  formed  in  the  sac  of 
the  pleura,  without  ulceration  i and  Mr.  Hunter 
afterwards  examined  the  urethra  of  malefactors 
and  others,  who  had  been  executed,  or  died, 
while  known  to  be  affected  with  gonorrhoea,  and 
demonstrated,  that  the  canal  was  entirely  free  from 
every  appearance  of  ulcer. 

The  time  when  a gonorrhoea  first  appears,  after 
infection,  is  extremely  various.  It  generally  comes 
on  sooner  than  a chancre.  Mr.  Hunter  had 
reason  to  believe  that,  in  some  instances,  the 
disease  began  in  a few  hours  ; while,  in  others, 
six  weeks  previously  elapsed ; but  he  had  known 
it  begin  at  all  the  intermediate  periods.  How- 
ever, it  was  his  opinion,  that  about  six,  eight, 
ten,  or  twelve  days  after  infection,  is  the  most 
common  period.  In  an  immense  majority  of 
cases,  M.  M.  Ratier  and  Cullerier  have  found 
the  period  between  the  third  and  seventh  day  after 
coition,  as  that  in  which  a gonorrhoea  most  fre- 
quently commences.  (See  Diet,  de  Med.  et  de 
Chir.  Pratiques,  art.  Blennorrhagje.) 

The  surface  of  the  urethra  is  subject  to  inflam- 
mation and  suppuration,  from  various  other  causes 
besides  the  venereal  poison  ; and  sometimes  dis- 
charges happen  spontaneously,  when  no  imme- 
diate cause  can  be  assigned.  Such  may  be  called 
simple  gonorrhoea,  having  nothing  of  the  venereal 
infection  in  them. 

M.  M.  Cullerier,  and  Ratier  assert,  that  an  in- 
tense gonorrhoea  may  occur  from  venereal  excess, 
between  two  individuals,  whose  genitals  are  per- 
fectly sound,  and  that  either  one  or  both  parties 
may  experience  the  disorder.  They  declare  that 
they  have  had  many  opportunities  of  verifying 
this  fact.  Amongst  other  patients,  they  visited 
one  woman,  who  apparently  enjoyed  perfect  health, 
and  yet  communicated  gonorrhoea  to  all  who  had 
connexion  with  her.  They  mention  also  a girl  who 
gave  a most  severe  clap  to  a young  man,  though 
she  never  had  had  any  venereal  complaint  herself, 
and  was  found  on  examination  to  be  quite  free 
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from  disease.  (S esDict.  de  Mdd.  et  de  Chir.  Pra- 
tiques, art.  Blennorrhagie.)  These  statements 
agree  with  those  made  many  years  ago  by  several 
surgeons  of  the  British  army,  (See  Venereal  Dis- 
ease.)  I may  here  observe,  however,  that  the 
secretions  from  the  pudenda  may  not  be  healthy, 
and  yet  no  appearances  of  disease  may  admit  of 
detection  even  by  ocular  examination  of  the 
parts. 

Mr.  Hunter  knew  of  cases,  in  which  the  urethra 
sympathised  with  the  cutting  of  a tooth,  and  all 
the  symptoms  of  a gonorrhoea  were  produced. 
This  happened  several  times  to  the  same  patient. 
The  urethra  has  been  suspected  to  be  sometimes  the 
seat  of  the  gout  ; and  Mr.  Hunter  was  acquainted 
with  instances  of  its  being  the  seat  of  rheumatism. 
These  occurrences  M.  M.  Cullerier  and  Ratier 
have  never  noticed,  and  when  they  do  happen,  are 
deemed  by  them  to  be  merely  accidental  coinci- 
dences. (See  Dict.de  Med.  et  de  Chir.  Pratique, 
art.  Blennorrhagie.) 

Mechanical  and  chemical  irritations  of  the 
urethra,  or  of  those  surfaces  of  the  female  pudenda 
which  are  the  seat  of  gonorrhoea,  may  excite  it. 
Contusion  and  forcible  distention  of  the  female  pu- 
denda will  bring  it  on.  In  cases  of  violation  of 
female  children,  a discharge  usually  follows ; and 
hence  the  person  accused  of  the  crime,  is  com- 
monly alleged  to  have  been  guilty  also  of  infect- 
ing the  injured  party.  But,  it  is  of  importance,  as 
a subject  of  medical  jurisprudence  to  be  aware, 
that  the  discharge  frequently  arises  in  the  party 
violated  from  the  causes  above  specified,  without 
the  prisoner  hawing  had  any  venereal  complaint 
himself.  Were  this  fact  not  remembered,  a guilty 
person  might  be  acquitted,  on  the  ground  that  he 
could  not  have  infected  the  child,  as  it  was  ascer- 
tained that  he  had  no  disease  about  him. 

Men  who  cohabit  with  leueorrhceal  women,  or 
at  the  period  of  the  menses,  or  lochia,  often 
experience  a discharge  from  the  urethra,  in  con- 
sequence of  such  connexion.  M.  M.  Swediaur, 
Cullerier,  and  Ratier  have  all  ascertained  by 
experiments,  that  acute  inflammation  of  the  ure- 
thra, and  a purulent  discharge  may  be  excited 
by  injecting  into  the  passage  diluted  liquid  am- 
monia. (See  Diet,  de  Med.  et  de  Chir.  'Pra- 
tiques, art.  Blennorrhagie.)  What  experienced 
surgeon  is  unaware  of  a discharge  from  the  ure- 
thra being  often  excited  by  the  mechanical  irrita- 
tion of  bougies  1 These  facts  make  it  perfectly 
obvious,  that  a discharge  from  the  urethra  is  not 
necessarily  a venereal  complaint,  or  in  any  way 
connected  with  the  syphilitic  poison. 

Although  catarrhal  syphilis,  (as  Mr.  Wallace 
terms  gonorrhoea),  occurs  mostly  on  the  mucous 
or  muco-cutaneous  surface  of  the  genital  organs, 
he  remarks,  that  it  may  take  place  on  any  sur- 
faces of  these  descriptions  to  which  the  venereal 
poison  has  been  applied,  as  those  of  the  eye, 
rectum,  & c.  (See  Wallace  on  Ven.  Dis . p.  236.) 
This  gentleman  seems  thus  to  advocate  the 
identity  of  the  poisons  of  syphilis,  and  one  species 
of  gonorrhoea  ; but,  he  observes,  that  as  “ we  are 
not  at  present  acquainted  with  any  symptoms, 
upon  which  we  can  always  rely  with  confidence, 
to  distinguish  discharges,  produced  by  other  causes 
of  irritation,  we  must  not  think  of  attributing  to 
this  poison  all,  or  even  a majority  of  the  dis- 
charges of  this  kind,  which  we  meet  with  in 
practice.”  ( ib .) 
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When  a secreting  surface  has  once  received  the 
inflammatory  action,  its  secretions  are  increased 
and  visibly  altered.  Also,  when  irritation  has 
produced  inflammation,  and  an  ulcer  in  the  solid 
parts,  a secretion  of  matter  takes  place,  the  inten- 
tion of  which,  in  both,  seems  to  be  to  wash  away 
the  irritating  matter.  But,  in  inflammations, 
arising  from  specific  or  morbid  poisons,  the  irri- 
tation cannot  be  thus  got  rid  of ; for,  although  the 
first  irritating  matter  be  washed  away,  yet,  the 
new  matter  has  the  same  quality  as  the  original 
had  ; and,  therefore,  upon  the  same  principle,  it 
would  produce  a perpetual  source  of  irritations, 
even  if  the  venereal  inflammation,  like  many  other 
specific  diseases,  were  not,  what  it  really  is,  kept 
up  by  the  specific  quality  of  the  inflammation 
itself.  This  inflammation  seems,  however,  to  be 
only  capable  of  lasting  a limited  time,  the  symp- 
toms peculiar  to  it  vanishing  of  themselves,  by  the 
parts  becoming  less  and  less  susceptible  of  irrit- 
ation ; and  the  subsequent  matter  can  have  no 
power  of  continuing  the  original  irritation,  for 
otherwise  there  would  be  no  end  to  the  disease. 
The  time,  which  the  susceptibility  of  the  irritation 
lasts,  must  depend  upon  difference  in  the  con- 
stitution, and  not  upon  any  difference  in  the  poison 
itself. 

Mr.  Hunter  believed,  that  the  venereal  disease 
only  ceased  spontaneously,  when  it  attacked  a 
secreting  surface,  and  produced  a mere  secretion 
of  pus,  without  ulceration.  Such  were  some  of 
the  sentiments  of  this  great  man,  who  was  a firm 
believer  in  the  identity  of  the  poisons  of  syphilis 
and  gonorrhoea  ; but  this  idea,  and  the  hypothe- 
sis about  the  impossibility  of  any  spontaneous 
cure  of  venereal  sores,  are  now  mostly  relin- 
quished. 

The  first  symptom  of  gonorrhoea  is  generally 
an  itching  at  the  orifice  of  the  urethra,  sometimes 
extending  over  the  whole  glans.  A little  fulness 
of  the  lips  of  the  urethra,  the  effect  of  inflamma- 
tion, is  next  observable,  and  soon  afterwards  a 
running  appears.  The  itching  changes  into  pain, 
more  particularly  at  the  time  of  voiding  the  urine. 
There  is  often  no  pain  till  some  time  after  the  ap- 
pearance of  the  discharge,  and  other  symptoms  ; 
and  in  many  gonorrhoeas,  there  is  hardly  any 
pain  at  all,  even  when  the  discharge  is  consider- 
able. A.t  other  times,  a great  degree  of  soreness 
occurs  long  before  any  discharge  appears.  There 
is  generally  a particular  fulness  in  the  penis,  and 
more  especially  in  the  glans.  The  glans  has  also 
a kind  of  transparency,  especially  near  the  begin- 
ning of  the  urethra,  where  the  skin  being  dis- 
tended, smooth,  and  red,  resembles  a ripe  eherrv. 
The  mouth  of  the  urethra  is,  in  many  instances, 
evidently  excoriated.  The  surface  of  the  glans 
itself  is  often  in  a half-excoriated  state,  conse- 
quently very  tender;  and  it  secretes  a sort  of 
discharge.  The  canal  of  the  urethra  becomes 
narrower,  which  is  known  by  the  stream  of  urine 
being  smaller  than  common.  This  proceeds  from 
the  fulness  of  the  penis  in  general,  and  either 
from  the  lining  of  the  urethra  being  swollen,  or 
in  a spasmodic  state.  The  fear  of  the  patient, 
while  voiding  his  urine,  also  disposes  the  urethra 
to  contract ; and  the  stream  of  urine  is  generally 
much  scattered  and  broken,  as  soon  as  it  leaves 
the  passage.  There  is  frequently  some  degree 
of  hoemorrhage  from  the  urethra,  perhaps,  from 
the  distention  of  the  vessels,  more  especially  when 
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there  ig  a chordee,  or  a tendency  to  it.  Small 
swellings  often  occur,  along  the  lower  surface  of 
the  penis,  in  the  course  of  the  urethra.  These 
Mr.  Hunter  suspected  to  be  enlarged  glands  of 
the  passage.  They  occasionally  suppurate,  and 
burst  outwardly,  but  now  and  then  in  the  urethra 
itself.  Mr.  Hunter  has  also  suspected  such  tu- 
mours to  be  ducts,  or  lacunae  of  the  glands  of  the 
urethra  distended  with  mucus,  in  consequence  of 
the  mouth  of  the  duct  being  closed,  in  a manner 
similar  to  what  happens  to  the  duct  leading  from 
the  lachrymal  sac  to  the  nose,  and  so  as  to  induce 
inflammation,  suppuration  and  ulceration.  Hard- 
ness and  swelling  may  also  occur  in  the  situation 
of  Cowper’s  glands,  and  end  in  considerable  ab- 
scesses in  the  perinaeum.  The  latter  tumours  break 
either  internally  or  externally,  and  sometimes  in 
both  ways,  so  as  to  produce  fistulas  in  perinaeo. 

A soreness  is  often  felt  all  along  the  under  side 
of  the  penis,  frequently  extending  as  far  as  the 
anus.  The  pain  is  particularly  great  in  erections  ; 
but  the  case  differs  from  chordee  by  the  penis 
remaining  straight.  In  most  cases  of  gonorrhoea, 
erections  are  frequent,  and  even  sometimes  threaten 
to  bring  on  mortification. 

The  natural  slimy  discharge  from  the  glands 
of  the  urethra  is  first  changed,  from  a fine  trans- 
parent ropy  secretion,  to  a watery  whitish  fluid  ; 
and  the  lubricating  fluid,  which  the  passage 
naturally  exhales,  becomes  less  transparent : both 
these  secretions,  becoming  gradually  thicker, 
assume  more  and  more  the  qualities  of  common 
pus. 

The  matter  of  gonorrhoea  often  changes  its 
colour  and  consistence,  sometimes  from  a white  to 
a yellow,  and  often  when  the  inflammation  is 
severe,  to  a greenish  colour.  When  the  inflam- 
mation is  very  high,  shreds  of  lymph  are  some- 
times discharged  with  the  urine.  ( Wallace.) 

These  changes  depend  on  the  increase  and  de- 
crease of  the  inflammation,  and  not  on  the  poison- 
ous quality  of  the  matter  itself  ; for  an  irritation  of 
these  parts,  equal  to  that  produced  in  a gonorrhoea, 
will  produce  the  same  appearances.  Mr.  Wallace 
finds,  that  the  less  the  inflammatory  action,  the 
less  alkaline  the  discharge.  (On  Venereal  Disease , 
p.  244.) 

The  discharge  is  produced  from  the  membrane 
of  the  urethra,  and  from  the  lacunae,  but,  in 
general,  only  for  about  two  or  three  inches  from 
the  external  orifice.  Mr.  Hunter  says,  seldom 
further  than  an  inch  and  a half,  or  two  inches  at 
most.  This  he  terms  the  specific  extent  of  the 
inflammation.  Whenever  he  had  an  opportunity 
of  examining  the  urethra  affected  with  gonorrhoea, 
he  always  found  the  lacunae  loaded  with  matter, 
and  more  visible  than  in  the  natural  state.  Be- 
fore the  time  of  this  celebrated  man,  it  was  com- 
monly supposed,  that  the  discharge  arose  from  the 
whole  surface  of  the  urethra,  and  even  from 
Cowper’s  glands,  the  prostate,  and  vesiculae  se- 
minales.  But,  if  the  matter  were  secreted  from 
all  these  parts,  the  pus  would  collect  in  the  bulb, 
as  the  semen  does,  and  thence  be  emitted  in  jerks  ; 
for,  nothing  can  be  in  the  bulbous  part  of  the 
urethra,  without  stimulating  it  to  action,  espe- 
cially when  in  a state  of  irritation  and  inflam- 
mation. 

When  the  inflammation  is  violent,  some  of  the 
vessels  of  the  urethra  often  burst,  and  a discharge 
of  blood  ensues.  Sometimes  such  blood  is  only 


just  enough  to  give  the  matter  a tinge.  In  other 
instances,  erections  cause  an  extravasation,  by 
stretching  the  part. 

When  the  inflammation  goes  more  deeply 
than  the  membranous  lining,  and  affects  the 
reticular,  or  spongy  structure  of  the  urethra,  it 
produces  in  it  an  extravasation  of  coagulable 
lymph,  the  consequence  of  which  is  a chordee. 
(See  Chordee.) 

Mr  Hunter  suspected  that  the  disease  is  com- 
municated or  creeps  along  from  the  glans  to  the 
urethra,  or,  at  least,  from  the  lips  of  the  urethra 
to  its  inner  surface,  as  it  is  impossible  that  the 
infectious  matter  can,  during  coition,  get  as  far  as 
the  disease  extends.  He  mentions  an  instance, 
in  which  a gentleman,  who  had  not  cohabited  with 
any  woman  for  many  weeks,  to  all  appearance 
caught  a gonorrhoea  from  a piece  of  plaster,  which 
had  adhered  to  his  glans  penis,  while  he  was 
at  a privy  abroad  : the  infection  is  accounted  for 
by  supposing,  that  some  person,  with  a clap,  had 
previously  been  to  the  place,  and  had  left  behind 
some  of  the  discharge,  and  that  the  above  gentle- 
man had  allowed  his  penis  to  remain  in  contact 
with  the  matter,  till  it  had  dried. 

Many  symptoms,  depending  on  the  sympathy 
of  other  parts  with  the  urethra,  sometimes  ac- 
company a gonorrhoea.  An  uneasiness,  partaking 
of  soreness  and  pain,  and  a kind  of  weariness,  are 
felt  about  every  part  of  the  pelvis.  The  scrotum, 
testicles,  perinaeum,  anus,  and  hips,  become  dis- 
agreeably sensible,  and  the  testicles  often  require 
to  be  suspended.  So  irritable,  indeed,  are  they 
in  such  cases,  that  the  least  accident,  or  even 
exercise,  which  would  have  no  effect  of  this  kind 
at  another  time,  will  make  them  swell.  The  glands 
of  the  groin  are  often  affected  sympathetically, 
and  even  swell,  but  they  do  not  suppurate,  as 
they  generally  do  when  they  inflame  from  the 
absorption  of  matter.  Mr.  Hunter  has  seen  the 
irritation  of  a gonorrhoea  so  extensive,  as  to  render 
the  thighs,  buttocks,  and  abdominal  muscles  pain- 
ful. He  knew  one  gentleman,  who  never  had 
a gonorrhoea  without  being  immediately  seized 
with  universal  rheumatic  pains.  Gonorrhoeal  rheu- 
matism is  now  recognised  as  a frequent  and  a 
severe  complaint. 

When  the  disorder,  exclusive  of  the  affections 
from  sympathy,  is  not  more  violent  than  has  been 
described,  Mr.  Hunter  termed  it  a common , or 
simple  venereal  gonorrhoea  ; but,  if  the  patient  is 
very  susceptible  of  such  irritation,  or  of  any  other 
mode  of  action,  which  may  accompany  the  vene- 
real, then  the  symptoms  are  in  proportion  more 
violent.  In  such  circumstances,  the  irritation  and 
inflammation  sometimes  exceed  the  specific  dis- 
tance, and  extend  through  the  whole  urethra. 
There  is  often  a considerable  degree  of  pain  in  the 
perinaeum  ; and  a frequent,  though  not  a constant, 
symptom,  is  a spasmodic  contraction  of  the  accel- 
eratores  urinae,  and  erectores  muscles.  In  these 
cases,  the  inflammation  is  sometimes  considerable, 
and  goes  deeply  into  the  cellular  tissue,  but  with- 
out producing  any  effect,  except  swelling.  In 
other  instances,  it  goes  on  to  suppuration,  often 
becoming  one  of  the  causes  of  fistulae  in  pe- 
rinaeo. Thus,  Cowper’s  glands  may  suppurate, 
and  the  irritation  often  extends  even  to  the  bladder 
itself. 

When  the  bladder  is  affected,  it  becomes  more 
susceptible  of  every  kind  of  irritation.  It  will 
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not  bear  the  usual  distention,  and,  therefore, 
the  patient  cannot  retain  his  water  the  ordinary 
time  ; and,  the  moment  the  desire  of  making  water 
takes  place,  he  is  obliged  instantly  to  make  it, 
with  violent  pain  in  the  bladder,  and  still  more 
in  the  glans  penis,  exactly  similar  to  what  hap- 
pens in  a fit  of  the  stone.  If  the  bladder  be  not 
allowed  to  discharge  its  contents  immediately, 
the  pain  becomes  almost  intolerable ; and  even 
when  the  water  is  evacuated,  there  remains,  for 
some  time,  a considerable  pain,  both  in  the  blad- 
der and  glans. 

Sometimes,  though  rarely,  when  the  bladder 
is  much  affected,  the  ureters,  and  even  the  kid- 
neys sympathise ; and  Mr.  Hunter  had  reason 
to  suspect,  that  the  irritation  might  be  commu- 
nicated to  the  peritonaeum,  by  means  of  the  vas 
deferens. 

Mr.  Hunter  mentions  a case,  in  which,  while 
the  inflammatory  symptoms  of  a gonorrhoea  were 
abating,  an  incontinence  of  urine  came  on  ; but, 
in  time,  spontaneously  subsided. 

A very  common  symptom  attending  a gonor- 
rhoea, is  a swelling  of  the  testicle.  (See  Hernia 
Humor  a lis,  and  Testicle.) 

Another  occasional  consequence  is  a sympa- 
thetic swelling  of  the  inguinal  glands.  (See  Bubo.) 

A hard  chord  is  sometimes  observed,  leading 
from  the  prepuce  along  the  back  of  the  penis, 
and  often  directing  its  course  to  one  of  the  groins, 
and  affecting  the  glands.  At  the  part  of  the  pre- 
puce where  the  chord  takes  its  rise,  there  is  most 
commonly  a swelling.  This  sometimes  happens 
when  an  excoriation  and  a discharge  from  the 
prepuce,  or  glans  penis,  exist.  In  one  case,  Mr. 
Howrship  suspected  the  large  vein  on  the  dorsum 
of  the  penis  to  be  inflamed  and  thickened.  ( On 
Complaints  affecting  the  Secretion  and  Excretion  of 
the  Urine , fyc.  p.  266.) 

Thus,  the  symptoms  of  gonorrhoea,  in  different 
cases,  seem  to  be  subject  to  infinite  variety.  The 
discharge  often  appears  without  any  pain ; and  the 
coming  on  of  the  pain  is  not  at  any  stated  time 
after  the  appearance  of  the  discharge.  There  is 
often  no  pain  at  all,  although  the  discharge  is  in 
considerable  quantity,  and  of  a bad  appearance. 
The  pain  often  goes  off,  while  the  discharge  con- 
tinues, and  will  return  again.  In  some  cases,  an 
itching  is  felt  for  a considerable  time,  which  is 
sometimes  succeeded  by  pain  ; though,  in  many 
cases,  it  continues  till  the  end  of  the  disease.  On 
the  other  hand,  the  pain  is  often  troublesome,  and 
considerable,  even  when  there  is  little  or  no  dis- 
charge. The  neighbouring  parts  sympathize,  as 
the  glands  of  the  groin,  the  testicle,  the  loins  and 
pubes,  the  upper  parts  of  the  thighs,  and  the 
abdominal  muscles.  Sometimes  the  disease  ap- 
pears a few  hours  after  the  application  of  the 
poison ; sometimes  not  till  six  weeks  have  elapsed.. 
Lastly,  it  is  often  impossible  to  determine,  whether 
the  case  is  a venereal  discharge,  or  rather  one 
produced  by  the  application  of  infectious  matter, 
or  only  an  accidental  discharge,  arising  from  some 
unknown  cause. 

Gonorrhoea  in  Women. 

Gonorrhoea  in  women  is  a much  less  painful 
complaint  than  in  men,  and  less  subject  to  com- 
plications, as  bubo,  retention  of  urine,  &c.  The 
complaint  may  not  generally  prevent  the  patient 
from  following  her  usual  occupations,  and  the 
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| menses  are  as  little  affected  by  it,  as  it  is  by 
them. 

The  disorder  is  not  so  easily  ascertained  in 
them  as  in  men,  because  they  are  subject  to  a dis- 
order called  fluor  albus,  or  leucorrh&a,  which  re- 
sembles gonorrhoea.  A mere  discharge  in  women, 
is  less  a proof  of  the  existence  of  a gonorrhoea,  than 
even  a discharge  without  pain  in  men.  The  kind 
of  matter  does  not  enable  us  to  distinguish  a go- 
norrhoea from  a fluor  albus ; for,  in  the  latter 
affection,  the  discharge  often  puts  on  all  the  ap- 
pearance of  pus.  Pain  is  not  necessarily  present, 
and  therefore  forms  no  line  of  distinction.  The 
appearance  of  the  parts  often  gives  us  but  little 
information  ; “ for,”  says  Mr.  Hunter,  “ I have 
frequently  examined  the  parts  of  those  who  con- 
fessed all  the  symptoms,  such  as  increase  of  dis- 
charge, pain  in  making  water,  soreness  in  walking, 
or  when  the  parts  were  touched,  yet  I could  see 
no  difference  between  these  and  sound  parts.  I 
know  of  no  other  way  of  judging,  in  cases  where 
there  are  no  symptoms  sensible  to  the  person  her- 
self, or  where  the  patient  has  a mind  to  deny  any 
uncommon  symptoms,  but  from  the  circumstances 
preceding  the  discharge  ; such  as  her  having  been 
connected  with  men  supposed  to  be  unsound,  or 
her  being  able  to  give  the  disorder  to  others ; 
which  last  circumstance,  being  derived  from  the 
testimony  of  another  person,  is  not  always  to  be 
trusted  to,  for  obvious  reasons.”  But,  though 
there  may  sometimes  be  great  difficulty  in  forming 
a judgment  of  some  of  these  cases,  the  surgeon 
may  frequently  come  to  a right  conclusion  by 
recollecting,  as  Mr.  Dunn  has  reminded  me,  that, 
besides  the  difference  depending  on  the  suddenly 
severe  symptoms  of  gonorrhoea,  fluor  albus  may 
be  known  by  the  great  debility ; the  sinking  of 
the  stomach  ; the  weariness  of  the  limbs ; the  pain 
of  the  back,  always  increased  by  the  erect  pos- 
ture ; the  severe  headachs ; the  painful  men- 
struation, together  with  the  very  gradual  increase 
of  the  disease. 

From  the  manner  in  which  the  disease  is  con- 
tracted, it  must  principally  attack  the  vagina,  a 
part  not  endowed  with  much  sensation.  In  many 
cases,  however,  it  produces  a considerable  soreness 
on  the  inside  of  the  labiae,  nymphse,  clitoris,  ca- 
runculae  myrtiformes,  and  meatus  urinarius.  In 
certain  cases,  these  parts  are  so  sore,  that  they  will 
not  bear  to  be  touched;  the  person  can  hardly 
walk ; the  urine  gives  pain  in  its  passage  through 
the  urethra,  and  when  it  comes  into  contact  with 
the  above-mentioned  parts. 

The  bladder,  and  even  the  kidneys,  occasionally 
sympathize.  The  mucous  glands  on  the  inside  of 
the  labia  often  swell,  and  sometimes  suppurate, 
forming  small  abscesses,  wdiich  open  near  the 
orifice  of  the  vagina. 

According  to  Mr.  Hunter,  the  venereal  matter 
from  the  vagina  sometimes  runs  down  the  peri- 
naeum  to  the  anus,  and  produces  a purulent  dis- 
charge, or  even  ulceration,  in  that  situation.  The 
disease  in  women  may  wear  itself  out,  as  in  men  ; 
but  it  may  exist  in  the  vagina  for  years,  if  the 
testimony  of  patients  can  be  relied  on. 

Treatment  of  Gonorrhoea, 

As  Mr.  Hunter  supposed,  that  every  form  of 
the  venereal  disease  arose  from  the  same  cause, 
and  we  have  a specific  for  some  forms,  that  it 

■ might  be  conceived  or  expected,  this  would  be  a 
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certain  cure  for  every  one  ; and,  therefore,  that  it 
must  be  no  difficult  task  to  cure  the  disease,  when 
in  the  form  of  inflammation  and  suppuration  in  the 
urethra.  Experience  teaches  us,  however,  that 
gonorrhoea  is  the  most  variable  in  its  symptoms, 
while  under  a cure  ; and  the  most  uncertain,  with 
respect  to  its  cure,  of  any  forms  of  the  venereal 
disease  (if  it  ever  be  a form  of  this  disease  at  all), 
many  cases  terminating  in  a week,  while  others 
continue  for  months  under  the  same  treatment. 

Whatever  differences  of  opinion  may  be  enter- 
tained respecting  the  cause  of  gonorrhoea,  and 
particularly  with  regard  to  its  being  excited  by  the 
influence  of  the  venereal  poison,  its  inflammatory 
nature  cannot  be  overlooked  ; and  it  is  this  cha- 
racter of  the  disorder,  which  determines,  in  a great 
measure,  the  plan  of  treatment.  The  great  indi- 
cation, however,  insisted  upon  by  Mr.  Hunter,  was 
that  of  destroying  the  disposition  and  specific  mode  of 
action  in  the  solids  of  the  parts,  and  as  they  become 
changed,  the  poisonous  quality  of  the  matter  pro- 
duced will  also  be  destroyed.  This  effects  the 
cure  of  the  disease,  but  does  not  always  remove 
the  consequence. 

Gonorrhoea  is  incapable  of  being  continued 
beyond  a certain  time  in  any  constitution  ; and, 
when  it  is  violent,  or  of  long  duration,  it  is  owing 
to  the  part  being  very  susceptible  of  such  irrita- 
tion, and  readily  retaining  it.  As  no  specific  re- 
medy for  gonorrhoea  is  known,  it  is  fortunate  that 
time  alone  will  effect  a cure.  Mr.  Hunter  was 
inclined  to  think  medicine  not  of  the  least  use,  in 
nine  cases  out  of  ten.  But  even  this  would  be  of 
some  consequence,  if  the  cases,  capable  of  being 
benefited,  could  be  distinguished.  Surgeons  of 
the  present  day,  however,  have  less  despondency 
on  this  subject,  than  the  distinguished  man,  whose 
opinion  I have  just  now  cited. 

The  means  of  cure,  generally  adopted,  are  of 
two  kinds,  internal  remedies,  and  local  applica- 
tions ; but,  whatever  plan  is  pursued,  Mr.  Hunter 
inculcates  the  doctrine,  that  we  are  always  to 
attend  more  to  the  nature  of  the  constitution,  or 
to  any  accompanying  disease  in  the  parts  them- 
selves, or  parts  connected  with  them,  than  to  the 
gonorrhoea  itself. 

When  the  symptoms  are  of  the  common  inflam- 
matory kind,  known  by  the  extent  of  the  inflam- 
mation not  exceeding  the  specific  distance,  Mr. 
Hunter  found  irritating  applications  less  danger- 
ous, than  when  irritable  inflammation  is  present : 
they  seemed  to  him  capable  of  altering  the  specific 
action ; but,  to  produce  this  effect,  their  irritation 
must  be  greater  than  that  of  the  original  injury ; 
and,  as  M.M.  Cullerier  and  Ratier  observe,  they 
must  be  tried  at  the  very  beginning  of  the  case. 
The  parts  will  afterwards  recover  of  themselves, 
as  from  any  other  common  inflammation. 

Mr.  Hunter  believes,  however,  that  in  the  be- 
ginning the  soothing  plan  i3  generally  the  best.  If 
the  inflammation  be  great,  and  of  the  irritable 
kind,  no  violence  is  to  be  used,  for  it  would  only 
increase  the  symptoms ; and  he  states,  that 
nothing  should  be  done  that  can  tend  to  stop 
the  discharge,  as  it  would  not  put  a stop  to  the 
inflammation. 

But,  if  the  disease  has  begun  mildly,  an  irri- 
tating injection  may  be  used,  in  order  quickly  to 
get  rid  of  the  specific  mode  of  action.  This  ap- 
plication will  increase  the  symptoms  for  a time ; 
but,  when  it  is  left  off,  they  will  often  abate,  or 


wholly  disappear ; and,  after  such  abatement, 
astringents  may  be  used,  the  discharge  being  the 
only  thing  to  be  removed. 

When  itching,  pain,  and  other  uncommon  sen* 
sations  are  felt  for  some  time  before  the  discharge 
appears,  Mr.  Hunter  diffidently  expresses  his  in- 
clination to  recommend  the  soothing  plan,  instead 
of  the  irritating  one,  in  order  to  bring  on  the 
discharge,  which  is  a step  towards  the  resolution 
of  the  irritation  ; and  he  adds,  that  to  use  astrin- 
gents would  be  bad  practice,  as,  by  retarding  the 
discharge,  they  would  only  protract  the  cure. 
When  there  are  strictures  or  swelled  testicles, 
astringents  should  not  be  used ; for,  while  there 
is  a discharge,  such  complaints  are  relieved. 

Mr.  Hunter  thus  expresses  himself  in  regard 
to  the  effect  of  mercury  in  gonorrhoea  : “ I doubt 
very  much  of  mercury  having  any  specific  virtue 
in  this  species  of  the  disease  ; for  I find  that  it  is 
as  soon  cured  without  mercury  as  with  it,  &c. 
So  little  effect,  indeed,  has  this  medicine  upon  a 
gonorrhoea,  that  I have  known  a gonorrhoea  take 
place  (while  the  patient  was)  under  a course  of 
mercury,  sufficient  for  the  cure  of  a chancre. 
Men  have  also  been  known  to  contract  a go- 
norrhoea when  loaded  with  mercury  for  the  cure 
of  a lues  venerea  ; the  gonorrhoea,  nevertheless, 
has  been  as  difficult  of  cure  as  in  ordinary 
cases.” 

Mr.  Hunter  does  not  say  much  in  favour  of 
evacuants,  diuretics,  and  astringents,  given  inter- 
nally. He  allows,  however,  that  astringents, 
which  act  specifically  on  the  parts,  as  the  balsams, 
conjoined  with  any  other  medicine,  which  may  be 
thought  right,  may  help  to  lessen  the  discharge, 
in  proportion  as  the  inflammation  abates. 

Local  applications  may  be  either  internal  to  the 
urethra,  external  to  the  penis,  or  both.  Those 
which  are  applied  to  the  urethra  seem  to  promise 
most  efficacy,  because  they  come  into  immediate 
contact  with  the  diseased  parts.  They  may  be 
either  in  a solid  or  fluid  form.  A fluid  is  only  a 
very  temporary  application.  The  solid  ones,  or 
bougies,  may  remain  a long  while,  but  in  general 
irritate  immediately,  from  their  solidity  alone  ; 
and  Mr.  Hunter  says,  the  less  bougies  are  used 
when  the  parts  are  in  an  inflamed  state,  the  bet- 
ter. At  present,  bougies  are  rarely  used  in  go- 
norrhoea, in  consequence  of  their  tendency  to 
bring  on  a swelling  of  the  testes. 

The  fluid  applications,  or  injections,  in  use,  are 
innumerable,  and  gonorrhoea  frequently  gets  well 
with  many  of  various  kinds.  They  often  have  an 
immediate  effect  on  the  symptoms,  and  hence 
must  have  power ; though  the  injection  which 
possesses  the  greatest  power  is  unknown.  As 
injections  are  only  temporary  applications,  they 
must  be  used  often,  especially  when  found  useful, 
and  not  of  an  irritating  kind. 

Mr,  Hunter  divides  injections  into  four  kinds, 
the  irritating,  sedative,  emollient,  and  astringent . 
According  to  his  doctrines,  irritating  injections  of 
every  kind,  act  in  this  disease  upon  the  same 
principle ; that  is,  by  producing  an  irritation  of 
another  kind,  which  ought  to  be  greater  than  the 
venereal;  by  which  means  the  venereal  is  de- 
stroyed and  lost,  and  the  disease  cured,  although 
the  pain  and  discharge  may  still  be  kept  up  by 
the  injection ; effects,  however,  which  will  soon 
go  off,  when  the  injection  is  laid  aside.  In  this 
way  bougies  also  perform  a cure.  Most  of 
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the  irritating  injections  have  an  astringent 
effect. 

Irritating  injections  should  never  be  used  when 
there  is  considerable  inflammation  present ; espe- 
cially in  constitutions  which  are  known  to  be  inca- 
pable of  bearing  much  irritation  ; nor  should  they 
be  used  when  the  inflammation  has  spread  beyond 
the  specific  distance ; nor  when  the  testicles  are 
tender;  nor  when,  upon  the  discharge  ceasing 
quickly,  these  parts  have  become  sore  ; nor  when 
the  perinaeum  is  very  susceptible  of  inflammation, 
and  especially  if  it  formerly  should  have  suppu- 
rated ; nor  when  there  is  a tendency  in  the 
bladder  to  irritation,  known  by  the  frequency  of 
making  water. 

In  mild  cases,  and  in  constitutions  which  are 
not  irritable,  such  injections  often  succeed,  and 
remove  the  disease  almost  immediately.  The 
practice,  however,  ought  to  be  attempted  with 
caution,  and  not,  perhaps,  till  milder  methods 
have  failed.  Two  grains  of  the  hyrlrargyrus 
muriatus,  dissolved  in  eight  ounces  of  distilled 
water,  form  a very  good  irritating  injection*;  but 
an  injection  of  only  half  this  strength  may  be 
used,  when  it  is  not  intended  to  attempt  a cure  so 
quickly.  If,  however,  the  injection,  even  in  that 
proportion,  gives  considerable  pain  in  its  appli- 
cation, or  occasions  a great  increase  of  pain  in 
making  water,  it  should  be  further  diluted. 

Sedative  injections  will  always  be  of  service, 
when  the  inflammation  is  considerable,  and  they 
are  very  useful  in  relieving  the  pain.  Perhaps, 
the  best  sedative  is  opium,  as  well  when  given 
by  the  mouth,  or  anus,  as  when  applied  to  the 
part  affected,  in  the  form  of  an  injection.  But, 
even  opium  will  not  act  as  a sedative  in  all  con- 
stitutions and  parts ; but,  on  the  contrary,  often 
has  opposite  effects,  producing  great  irritability. 
Lead  may  be  reckoned  a sedative,  so  far  as  it 
abates  inflammation,  while,  at  the  same  time,  it 
acts  as  a gentle  astringent.  Fourteen  grains  of 
acetate  of  lead,  in  3 viij  of  distilled  water,  make 
a good  sedative  astringent  injection. 

Drinking  freely  of  diluting  liquors  may  have  a 
sedative  effect,  as  it  in  part  removes  some  of  the 
causes  of  irritation,  by  rendering  the  urine  less 
stimulating  to  the  bladder,  when  the  irritation  is 
there,  and  to  the  urethra  in  its  passage  through 
it.  The  vegetable  mucilages  of  certain  seeds  and 
plants,  and  the  emollient  gums,  are  recommended. 
Mr.  Hunter  does  not  entertain  much  opinion  of 
their  efficacy,  though  some  of  his  patients  told 
him,  that  they  experienced  less  uneasiness  in 
making  water,  when  their  drink  was  impregnated 
with  mucilaginous  substances. 

Emollient  injections  are  the  most  proper,  when 
the  inflammation  is  very  severe  ; and  they  proba- 
bly act  by  first  simply  washing  away  the  matter, 
and  then  leaving  a soft  application  to  the  part,  so 
as  to  be  singularly  serviceable,  by  lessening  the 
irritating  effects  of  the  urine.  Indeed,  practice 
proves  this  ; for  a solution  of  gum  arabic,  milk 
and  water,  or  sweet  oil,  will  often  lessen  the  pain, 
and  other  symptoms. 

The  irritation  at  the  orifice  of  the  urethra  is 
frequently  so  great,  that  the  point  of  the  syringe 
cannot  be  suffered  to  enter.  In  this  case,  no 
injection  should  be  used  till  the  inflammation  has 
abated ; but,  in  the  meanwhile,  fomentations  may 
be  employed. 

Astringent  injections  act  by  lessening  the  dis- 
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charge.  They  should  only  be  used  towards  the 
latter  end  of  the  disease,  and  when  it  has  become 
mild.  But  if  the  disease  should  begin  mildly, 
they  may  be  used  at  the  very  beginning  ; for,  by 
gradually  lessening  the  discharge,  without  increas- 
ing the  inflammation,  we  complete  the  cure,  and 
prevent  a continuance  of  the  discharge  called  gleet. 

The  apprehension,  that  injections  give  a ten- 
dency to  hernia  humoralis,  and  strictures,  has 
lessened  very  much  the  frequency  of  their  use  at 
the  present  day,  though  it  is  to  be  suspected,  with 
regard  to  strictures,  that  the  long  continuance  of 
the  discharge  will  be  more  likely  than  the  injec- 
tion, to  produce  them.  This  opinion  has  been 
entertained  by  many  good  and  experienced  prac- 
titioners, and  I observe  that  it  is  professed  by 
Mr.  Wallace.  (On  Ven.  Dis.  p.  251.)  While 
much  sensibility  exists,  this  gentle'man  prefers  an 
injection,  composed  of  15  grs.  of  nitrate  of  silver 
to  an  ounce  of  water.  When  the  sensibility  has 
been  lessened,  he  uses  an  injection  of  half  a 
grain  of  muriate  of  mercury  to  an  ounceof  water  ; 
or  a grain  and  a half  of  the  sulphate  of  copper, 
or  acetate  of  zinc. 

On  the  principle  of  gonorrhoea  being  mani- 
festly an  inflammatory  disorder,  it  is  at  first  mostly 
treated,  at  the  present  day,  by  antiphlogistic 
means.  In  this  country,  however,  we  rarely  take 
blood  from  the  arm,  unless  the  complications  of 
the  case  require  it,  as  may  happen  when  the  in- 
flammation exceeds  the  specific  distance,  retention 
of  urine  comes  on,  or  inflammation  of  the  testicle 
occurs.  In  severe  cases,  leeches  may  be  applied 
to  the  perinaeum  ; and  the  patient  use  the  warm 
bath,  hip  bath,  or  bidet,  under  the  influence  of 
which  he  will  be  able  to  discharge  his  urine  with- 
out pain,  or  difficulty.  If  there  exists  a state  of 
active  inflammation,  Mr.  Wallace  applies  leeches 
to  the  perinaeum,  or  to  the  body  of  the  penis,  or 
to  the  internal  surface  of  the  prepuce,  or  to  the 
glans  in  the  neighbourhood  of  the  fraenum. 
“ The  leech-bites  may  be  covered  with  a cata- 
plasm, and  allowed  to  bleed  as  long  as  convenient. 
When  we  wish  to  stop  the  bleeding,  this  may  be 
done  by  touching  the  wounds  made  by  the  leeches 
with  a pointed  piece  of  nitrate  of  silver.  Any 
ecchymosis,  produced  in  the  penis  or  scrotum, 
by  the  application  of  leeches,  quickly  disappears.” 
If  the  patient  prefers  it,  Mr.  Wallace  sanctions 
puncturing  one  or  more  of  the  veins  on  the  dorsum 
penis.  (See  Wallace  on  Ven.  Dis.  p.247.)  If 
any  distress  continue,  after  the  antiphlogistic  treat- 
ment has  been  persisted  in  for  a day  or  [two,  he 
observes,  that  the  greatest  advantage  will  be  de- 
rived from  full  doses  of  opium  and  henbane,  com- 
bined with  calomel.  In  the  intervals  between 
the  periods  of  using  the  warm  bath,  the  penis, 
scrotum,  and  perinaeum,  should  be  fomented  with 
a decoction  of  poppy  heads.  The  bowels  are  to 
be  kept  open  ; a stimulating  diet  avoided  ; and  mu- 
cilaginous diluent  beverages  taken  freely,  with 
the  view  of  rendering  the  secretion  of  the  urine 
more  abundant,  and  its  quality  less  irritating  to 
the  urethra. 

Many  modern  surgeons  have  relinquished  the 
use  of  all  injections  in  the  treatment  of  gonorrhoea, 
and  manage  the  disease  on  common  antiphlogistic 
principles.  Mr.  Howship  states,  that  when  injec- 
tions are  used,  they  are  not  unfrequently  followed 
by  a most  distressing  and  permanent  irritability 
of  the  bladder.  (On  Complaints  affecting  the  Se- 
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cretion  and  Excretion  of  the  Urine,  p.  268.)  But, 
the  common  objection  to  them  is  founded  upon 
the  suspicion,  that  they  increase  the  frequency  of 
hernia  humoralis,  and  strictures. 

Since  Mr*  Hunter’s  time,  many  surgeons  have 
been  in  the  habit  of  keeping  the  penis  in  the 
incipient  inflammatory  stage  of  gonorrhoea,  covered 
with  linen,  continually  wet  with  the  liquor  plumbi 
acetatis  dilutus  ; a practice  which  is  certainly  both 
rational  and  beneficial.  Mr.  Abernethy,  in  his 
Lectures  on  Surgery,  speaks  in  favour  of  this 
method.  And  some  surgeons,  amongst  whom  is 
my  intelligent  correspondent,  Mr.  Dunn,  of  Scar- 
borough, have  seen  great  relief  derived  from  the 
use  of  a suspensor  scroti,  or  double  handkerchief, 
which,  combined  with  rest  and  the  elevation  of 
the  penis,  the  last-mentioned  practitioner  has  fre- 
quently found,  indeed,  of  more  service  than  any 
thing  else.  A suspensory  bandage  is  believed  to 
lessen  the  chance  of  the  testicles  being'  attacked  bv 
inflammation. 

For  the  relief  of  the  ardor  urinae,  and  irritable 
state  of  the  bladder  in  gonorrhoea,  opium,  cam- 
phor, conium,  and  hyosciamus,  have  been  ex- 
tensively employed.  Sir  Benjamin  Brodie  informs 
me,  that  when  the  disease  is  attended  with  chordee, 
the  vinum  colchici  frequently  has  beneficial  effects. 
In  consequence  of  this  information,  I have  some- 
times prescribed  the  vinum  colchici,  and  found  it 
useful  in  relieving  the  strangury,  ardor  urinse,  and 
irritable  state  of  the  bladder. 

In  the  treatment  of  gonorrhoea,  the  liquor  po- 
tassse  is  a favourite  internal  medicine  with  many 
practitioners,  who  begin  with  prescribing  it,  and 
continue  its  use  until  the  inflammatory  stage  has 
subsided.  However,  according  to  Mr.  Howship, 
its  effects  are  uncertain,  and  sometimes  it  excites 
uneasiness  and  irritation  about  the  neck  of  the 
bladder,  and  difficulty  of  voiding  the  urine.  Hence, 
whenever  he  directs  this  medicine,  it  is  in  com- 
bination with  some  aperient,  so  that  it  may  not 
remain  long  in  the  bowels.  (On  Complaints 
affecting  the  Secretion  and  Excretion  of  the  Urine, 
p.  269.) 

When  the  glands  of  the  urethra  are  enlarged, 
mercurial  ointment,  or  that  of  the  hydriodate  of 
potash,  may  be  rubbed  on  them,  after  the  inflam- 
mation has  subsided. 

Treatment  of  Gonorrhea  in  Women. 

This  is  nearly  the  same  as  that  of  the  disease 
in  men,  but  is  more  simple.  When  the  disorder 
is  in  the  vagina,  injections  are  best ; and  after 
their  use,  the  external  parts  should  be  well 
washed.  It  is  almost  impossible  for  the  patient 
to  throw  an  injection  into  the  urethra,  when  it  is 
affected.  The  same  injections  are  proper  as  for 
men ; but  they  may  be  made  doubly  strong. 
When  the  glands  of  the  vagina  suppurate,  and 
form  abscesses,  these  should  be  opened  and 
dressed  ; but  the  practice  of  smearing  the  parts 
with  mercurial  ointment,  as  advised  by  Mr.  Hun  - 
ter,  is  now  entirely  abandoned. 

Constitutional  Treatment  of  Gonorrhoea. 

In  many  strong  plethoric  constitutions,  the 
symptoms  are  violent,  and  there  is  a great' tend- 
ency to  inflammatory  fever.  In  such  instances, 
opiate  clysters,  though  at  first  productive  of  re- 
lief, sometimes  increase  the  fever,  and  consequently 
aggravate  all  the  symptoms.  In  these  cases,  the 


balsam  of  capivi,  also,  sometimes  increases  the 
inflammatory  symptoms.  In  a constitution  of  this 
kind,  the  treatment  consists  chiefly  in  evacuations, 
the  best  of  which  are  bleeding,  and  gentle  purging. 
I he  patient  must  live  sparingly,  and  above  all, 
use  little  exercise. 

In  a weak  and  irritable  constitution,  the  symp- 
toms are  frequently  violent,  the  inflammation  ex- 
tending beyond  the  specific  distance,  running 
along  the  urethra,  and  even  affecting  the  bladder. 
Here  the  indication  is  to  strengthen  ; and,  accord- 
ing to  Air.  Hunter,  bark  alone  has  been  known  to 
effect  a cure.  All  evacuations  are  hurtful. 

A fever  has  been  known  to  stop  the  discharge, 
relieve  the  pain  in  making  water,  and  finally  cure 
the  disease.  On  other  occasions,  Mr.  Hunter  has 
seen  all  the  symptoms  of  gonorrhoea  cease  on 
the  accession  of  a fever,  and  return  when  the 
fever  was  subdued.  In  other  examples,  a go- 
norrhoea, mild  at  first,  has  been  rendered  severe 
by  the  coming  on  of  a fever,  and,  upon  its  sub- 
sidence, the  gonorrhoea  has  ceased.  Although  a 
fever  does  not  always  cure  a gonorrhoea,  yet,  as 
it  may  do  so,  nothing  should  be  done  while  it 
lasts.  If  the  local  complaint  should  continue 
after  the  fever  is  gone,  it  is  to  be  treated  accord- 
ing to  symptoms. 

A gonorrhoea  may  be  considerably  affected 
by  the  patient’s  manner  of  living,  and  by  other 
diseases  attacking  the  constitution.  Most  things 
which  hurry  or  increase  the  circulation,  aggra- 
vate the  symptoms ; such  as  violent  exercise, 
drinking  strong  liquors,  eating  high-seasoned,  in- 
digestible food,  some  kinds  of  which  act  speci- 
fically on  the  urethra,  so  as  to  increase  the  symp- 
toms more  than  simply  heating  the  body  would  do  ; 
such  as  pepper,  spices  in  general,  and  spirits. 

In  cases  which  have  begun  mildly,  and  in  which 
the  inflammation  is  only  slight,  or  in  others,  in 
which  the  violent  symptoms  have  subsided,  such 
medicines  as  have  a tendency  to  lessen  the  dis- 
charge, may  be  given,  together  with  the  local 
remedies  before  mentioned.  Turpentines  are  the 
most  efficacious,  particularly  the  balsam  of  ca- 
pivi, and  cubebs.  (See  Edin.  Med.  and  Sur- 
gical Journ.for  January,  1818,  and  for  the  same 
month , 1819;  also,  IT.  Jeffery’s  Pract.  Obs.  on 
Cubebs,  8vo.  Loncl.  1821.)  Of  the  latter  me- 
dicine 3 ij  may  be  given  thrice  in  the  24  hours  ; 
but  with  respect  to  these  and  all  other  medicines, 
which  act  upon  the  disease  through  the  medium 
of  the  urine,  if  they  succeed  at  all,  it  is  always 
within  a week  or  ten  days  from  the  beginning 
of  their  use;  and,  therefore,  if  no  amendment 
take  place  in  this  time,  they  should  not  be  con- 
tinued. Cantharides,  the  salts  of  lead  and  cop- 
per, and  alum,  have  also  been  recommended. 

The  opinions  entertained  by  Mr.  Hunter,  res- 
pecting the  identity  of  the  infection  of  gonor- 
rhoea, and  that  of  the  venereal  disease,  led  him  to 
prescribe  small  doses  of  mercury,  in  consequence 
of  the  possibility  of  absorption,  and  with  the  view 
of  preventing  lues  venerea. 

Treatment  of  some  occasional  Effects  of 
Gonorrhoea. 

Bleeding  from  the  Urethra  is  sometimes  re- 
lieved by  the  balsam  capivi.  Air.  Hunter  did  not 
find  astringent  injections  of  use.  Ice-cold  water, 
applied  to  the  penis,  scrotum,  and  perinamm,  is 
one  of  the  best  expedients. 
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Painful  Erections  are  greatly  prevented  by 
taking  twenty  drops  of  tinctura  opii,  or  half  a 
drachm  of  vinum  colchici,  at  bedtime.  Hemlock 
has  also  some  power  in  this  way  ; and  many  sur- 
geons, among  whom  is  Mr.  Dunn,  of  Scarborough, 
have  a favourable  opinion  of  camphorated  poul- 
tices, and  of  the  internal  exhibition  of  camphor. 

Chordee.  See  this  word. 

Bladder  affected.  Opiate  clysters,  the  warm 
bath,  and  bleeding,  if  the  patient  is  of  full  habit, 
are  proper.  The  excellent  effects  of  the  vinum 
colchici,  as  stated  to  me  by  Sir  Benjamin  Brodie, 
I have  already  noticed.  Leeches  may  be  applied 
to  the  perinaeum.  When  this  affection  lasts  a 
considerable  time,  and  is  not  mitigated  by  common 
methods,  Mr.  Hunter  advises  trying  an  opiate 
plaster  on  the  pubes,  or  the  loins,  where  the  nerves 
of  the  bladder  originate  ; or  a small  blister  on 
the  perinaeum.  A belladonna  plaster  would  pro- 
bably act  more  powerfully  than  one  of  opium.  In 
another  place,  he  mentions  bark,  hemlock,  sea- 
air,  and  sea-bathing,  among  the  proper  means. 

Swelled  Testicle.  See  Hernia  Humoralis. 

Retention  of  Urine.  See  Urine,  Retention 

OF. 

On  the  Question,  whether  Gonorrhcea  is 

REALLY  A FORM  OF  THE  VENEREAL  DISEASE. 

Mr.  Hunter  believed,  that  the  poison  of  gonor- 
rhoea and  the  venereal  virus  were  the  same.  He 
had  seen  all  the  symptoms  of  lues  venerea  origi- 
nate from  gonorrhoea  only ; he  assures  us,  that  he 
had  even  produced  venereal  chancres  by  inocu- 
lating with  the  matter  of  gonorrhoea ; and  that 
he  had  repeated  the  experiment  in  a manner 
in  which  he  could  not  be  deceived,  (p.  293,  et 
seqf 

Mr.  Hunter’s  experiments,  it  is  true,  have  been 
repeated  with  a different  result;  but,  as  one  of 
his  advocates  has  remarked,  can  we  wonder  at 
this,  when  we  consider  from  how  many  causes  go- 
norrhoea may  arise,  and  how  impossible  it  is  to 
distinguish  the  venereal  from  any  other?  (Obs. 
on  Morbid  Poisons,  by  J.  Adams,  M.  D.  p.  91. 
ed.  2.) 

Another  argument,  adduced  by  Hunter,  in  fa- 
vour of  the  poisons  of  gonorrhoea  and  chancre,  being 
the  same,  is  the  probability  that  the  Otaheiteans, 
had  the  venereal  disease  propagated  to  them  by 
European  sailors,  who  were  affected  with  gonor- 
rhoea ; for  these  can  hardly  be  supposed  to  have 
had  a chancre,  during  a voyage  of  five  months 
without  the  penis  being  destroyed.  It  is  impos- 
sible, however,  to  say  what  time  may  elapse  be- 
tween the  application  of  the  venereal  poison  to  the 
penis,  and  the  commencenent  of  the  ulceration. 
Therefore,  Bougainville’s  sailors  alluded  to  by  Mr. 
Hunter,  might  have  contracted  the  infection  at 
Rio  de  la  Plata ; but  some  of  the  primary  ulcers 
might  still  have  remained  unhealed  when  the  ship 
arrived  at  Otaheite.  But  this  argument  adduced 
by  Mr.  Hunter  is  founded  not  upon  any  certain 
information  respecting  the  origin  of  the  disease  in 
Otaheite,  and  it  implies  what  is  now  very  com- 
monly disbelieved,  viz.  that  syphilis  had  only 
a single  commencement  in  Italy,  America,  or 
some  other  part  of  the  world,  from  which  it  has 
been  extended  to  all  other  countries.  Instead  of 
this  doctrine,  there  is  great  reason  to  think,  that 
the  disease  has  had  an  infinite  number  of  original 
sources,  or  beginnings. 


In  attempting  to  explain  why  a gonorrhoea,  and 
a chancre  do  not  equally  produce  lues  venerea, 
and  why  the  medicine  which  almost  universally 
cures  chancre,  has  less  effect  on  gonorrhoea,  one 
believer  in  Mr.  Hunter’s  doctrine  says,  that  we 
must  take  into  consideration,  that  the  seat  of  the 
two  diseases  is  different ; that  the  same  cause  may 
produce  different  effects  upon  different  parts ; 
that  the  same  poison,  when  mixed  with  different 
fluids,  may  be  more  or  less  violent  in  its  oper- 
ation ; and  that  there  may  be  greater  or  less  at- 
traction of  certain  fluids  to  a part,  according  to  its 
nature  and  composition.  ( Inquiry  into  some  Ef- 
fects of  the  Venereal  Poison,  by  S.  Sawrey,  1802. 
p.  4.)  Mr.  Sawrey  truly  remarks,  p.  6.  that,  if  the 
gonorrhoeal  matter  has  clearly  and  decidedly  pro- 
duced chancre,  or  contaminated  the  system  in  any 
one  instance,  the  question  is  determined.  It  could 
in  no  instance  produce  these  effects  unless  it  had 
the  power  of  doing  so.  This  writer  brings  forward 
some  cases  to  prove,  that  the  poison  of  gonorrhoea 
may  produce  gonorrhoea  or  chancre ; but  the 
limits  of  this  work,  only  afford  room  to  observe, 
that  these  instances  are  by  no  means  decisive  of  the 
point,  because  some  objections  may  be  urged 
against  them,  as,  indeed,  Mr.  Sawrey  himself 
allows. 

Why  does  not  gonorrhoea  commonly  produce 
ulceration  in  the  urethra  ? Mr.  Sawrey  tries  to 
solve  this  question,  by  saying,  that  the  product 
of  the  venereal  inflammation,  the  diseased  con- 
tents of  the  small  arteries  of  the  urethra,  are 
thrown  out  of  these  open-mouthed  vessels  into 
this  canal,  without  any  breach  of  their  texture, 
which  otherwise  would  be  a necessary  conse- 
quence. 

Why  does  not  gonorrhoea  equally  contaminate 
the  system  as  chancre  ? In  gonorrhoea,  says 
Mr.  Sawrey,  the  discharge  is  very  plentiful ; it  is 
not,  in  general,  attended  with  ulceration  ; the 
poison  is  much  more  diluted,  and  mixed  with  a 
mucous  and  puriform  fluid.  It  is  deposited  in  the 
urethra,  and  its  lacunae,  where  little  or  no  pres- 
sure is  applied,  and  it  finds  easy  egress  out  of  the 
canal.  In  chancre,  there  is  breach  of  substance, 
the  poison  is  not  much  diluted,  &c. 

Why  does  not  chancre  generally  in  the  same 
person  produce  gonorrhoea,  and  gonorrhoea,  chan- 
cre ? Mr.  Sawrey,  in  answer,  expresses  his  be- 
lief, that  these  incidents  are  not  very  unfrequent. 
He  says,  he  has  known  persons  having  a chancre, 
which  continued  for  months,  become  affected, 
after  that  time,  with  a clap,  without  any  further 
exposure.  Elis  opinion  is,  that  the  matter  of  the 
chancre  had  insinuated  itself  into  the  urethra,  and 
produced  the  disease  ; though  he  confesses,  many 
would  explain  the  circumstance,  by  supposing  that 
the  chancre  and  gonorrhoea  were  both  communi- 
cated at  the  same  time  by  two  different  poisons. 

Mr.  Hunter  conceives,  that  the  presence  of  one 
disease  renders  the  adjacent  parts  less  susceptible 
of  the  influence  of  the  other. 

Another  defender  of  this  side  of  the  question 
is  Dr.  Swediaur,  who  endeavours  to  prove  the 
fallacy  of  the  following  positions:  1.  That  the 
poison  which  produces  the  clap  does  never,  like  that 
of  chancres,  produce  any  venereal  symptoms  in  the 
mass  or  lues  itself . 2.  That  the  poison  of  the  clap 

never  produces  chancres,  and  that  the  poison  of 
chancres  never  produces  a clap.  3.  That  mercury 
never  contributes  to,  nor  accelerates,  the  cure  oft) 
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clap ; but  that,  on  the  contrary,  every  blennor- 
rhagia  may  be  certainly  cured  without  mercury, 
and  without  any  danger  of  leaving  a lues  behind. 

His  arguments  run  thus  : — the  reason  why  claps 
do  not,  like  chancres,  constantly  produce  lues,  is, 
that  most  of  them  excite  only  a superficial  inflam- 
mation in  the  membrane  of  the  urethra,  without 
any  ulceration.  Hence,  absorption  cannot  easily 
take  place,  the  poison  being  out  of  the  course  of  the 
circulation.  But  he  has  seen  claps,  with  an  ulcer 
in  the  urethra,  followed  by  the  most  unequivocal 
symptoms  of  lues  itself.  He  mentions  the  urethra 
being  defended  with  a large  quantity  of  mucus,  as 
the  thing  impeding  the  common  formation  of  ulcers, 
which  do  occasionally  occur  when  the  mucus  is  not 
secreted  as  usual,  or  is  washed  away.  He  asserts, 
that  in  many  cases,  where  he  had  occasion  to  ex- 
amine both  parties,  he  was  convinced  that  the 
chancres  were  communicated  by  a person  affected 
with  a simple  gonorrhoea  ; and  vice  versa,  that  a 
virulent  clap  had  been  the  consequence  of  an  in- 
fection from  a person  having  merely  chancres.  He 
says,  that  if  a patient,  with  a venereal  running, 
does  not  take  care  to  keep  the  prepuce  and  glans 
perfectly  clean,  chancres  will  very  often  be  pro- 
duced. He  owns,  that  a great  many  claps  are  cured 
without  mercury  ; yet,  repeated  experience  has 
shown  him,  a cure  cannot  always  be  thus  accom- 
plished. Mild  cases,  without  ulcer  or  excoriation 
in  the  urethra,  may  certainly  be  radically  cured 
without  a grain  of  mercury  ; and  though  mercury 
should  be  given,  it  would  not  have  the  least  ef- 
fect ; not  because  the  disease  does  not  proceed 
from  the  venereal  poison,  but  because  it  is  out  of 
the  course  of  the  circulation.  He  contends,  that 
the  topical  use  of  mercury  in  injections  acts  use- 
fully even  in  these  cases.  But,  when  a clap  is 
joined  with  ulceration  in  the  urethra,  it  is  always 
cured  more  safely  and  expeditiously  with  mercury, 
and  is  frequently  incurable  without  it.  A lues 
also  follows  cases  attended  with  ulcers  in  the 
urethra.  He  allows,  that  all  claps  are  not  vene- 
real. (See  Pract.  Obs.on  Venereal  Complaints,  by 
J.  Swediaur .) 

One  argument  urged  against  the  identity  of 
gonorrhoeal  and  chancrous  virus,  is,  that  gonor- 
rhoea was  not  described  as  a symptom,  till  nearly 
half  a century  after  the  other  symptoms  of  the 
venereal  disease  were  known.  Fallopius  is  among 
the  first  who  observed  gonorrhoea,  as  a symptom 
of  the  venereal  disease.  “ If,  however,”  says 
Dr.  Adams,  “ venereal  gonorrhoea  was  unno- 
ticed till  about  fifty  years  after  the  other  forms 
of  the  disease  were  described,  what  does  this 
prove,  but  that  contagious  gonorrhoea  was  so 
common,  as  to  be  disregarded  as  a symptom  of  the 
new  complaint  1 Can  there  be  a doubt,  from  the 
caution  given  by  Moses,  that  gonorrhoea  was  con- 
sidered as  contagious  in  his  days  ? During  the 
classical  age,  we  find  inconveniences  of  the  urin- 
ary passages  were  imputed  to  incontinence  ; and 
the  police  of  several  states,  before  the  siege  of 
Naples,  made  laws  for  preserving  the  health 
of  such  as  would  content  themselves  with  public 
stews,  instead  of  disturbing  the  peace  of  families. 

“ JL  his  is  enough  to  lessen  our  surprise,  that 
gonorrhoea  should  be  unnoticed  for  some  time 
alter  the  appearance  of  the  venereal  disease.  But, 
so  far  is  it  from  proving,  that  the  two  contagions 
are  different,  that  the  fairest  inference  we  can  draw 
is  in  favour  of  their  identity.  For,  if  by  this  time 


the  venereal  disease  began  to  be  so  far  understood, 
that  secondary  symptoms  were  found  the  conse- 
quence of  primary  ones  in  the  genitals,  it  is  most 
probable,  that  the  first  suspicion  of  venereal  go- 
norrhoea arose  from  the  occurrence  of  such 
secondary  appearances,  where  no  other  primary 
symptoms  could  be  traced.”  ( Adams  on  Morbid 
Poisons,  p.  95.  ed.2.) 

The  sentiments  of  Mr.  B.  Bell  are  quite  at 
variance  with  those  of  Hunter,  Sawrey,  Swediaur, 
Adams,  &c. ; but,  my  limits  will  only  allow  me 
to  enumerate  a few  of  his  leading  arguments. 

If  the  matter  of  gonorrhoea,  and  that  of  chancre, 
were  of  the  same  nature,  we  must  admit,  that  a 
person  with  a chancre  only,  can  communicate  to 
another,  not  only  every  symptom  of  pox,  but  of 
gonorrhoea;  and  that  another,  with  gonorrhoea 
only,  can  give  to  all,  with  whom  he  may  have 
connexion,  chancres,  with  their  various  conse- 
quences. This  ought  indeed  to  be  a very  frequent 
occurrence ; whereas,  all  allow  that  it  is  even  in 
appearance  very  rare. 

On  the  supposition  of  the  matter  of  gonorrhoea 
and  lues  venerea  being  the  same,  the  latter  ought 
to  be  a much  more  frequent  occurrence  than  the 
former,  from  the  greater  ease  with  which  the  matter 
of  infection  must,  in  every  instance,  be  applied  to 
those  parts  on  which  it  can  produce  chancres,  than 
that  of  the  urethra,' where,  instead  of  chancre  or 
ulceration,  it  almost  always  excites  gonorrhoea.  It 
is  difficult  to  conceive  how  the  matter,  by  which 
the  disease  is  communicated,  should  find  access  to 
the  urethra  ; while  all  the  external  parts  of  the 
penis,  particularly  the  glans,  must  be  easily  and 
universally  exposed  to  it;  and  yet  gonorrhoea  is  a 
much  more  frequent  disease  than  pox.  Cases  of 
gonorrhoea  are  in  proportion  to  those  of  chancre, 
according  to  Mr.  B.  Bell’s  experience,  as  three  to 
one.  It  is  obvious,  that  the  very  reverse  should 
happen,  if  the  two  diseases  were  produced  by  the 
same  kind  of  matter. 

The  grand  practical  consideration,  depending  on. 
the  possibility  of  the  venereal  disease  arising  from 
gonorrhoea,  is,  whether  mercurials  should  not  be 
exhibited,  in  all  cases,  with  the  view  of  preventing 
such  a consequence. 

Waving,  on  my  own  part,  all  attempts  to  de- 
cide the  point,  whether  the  matter  of  a chancre, 
and  that  of  one  species  of  gonorrhoea,  are  of  the 
same  nature,  I shall  merely  content  myself  with 
stating,  that  so  far  as  my  observation  and  inquiries 
extend,  the  majority  of  the  best  practitioners  con- 
sider the  exhibition  of  mercury  unnecessary,  and 
consequently  improper  in  gonorrhoea.  This  fact 
almost  amounts  to  a proof  that,  if  venereal  symp- 
toms do  ever  follow  a clap,  they  are  so  rare,  and  I 
may  add,  always  so  imputable  to  other  causes, 
that  the  employment  of  mercury,  as  a preventive, 
would,  upon  the  whole,  do  more  injury,  than  be- 
nefit to  mankind  ; and  this,  even  admitting  (what, 
in  my  mind,  has  never  been  unequivocally  proved) 
that  the  matter  of  gonorhoea  is  really  capable,  in 
a very  few  instances,  of  giving  rise  to  the  venereal 
disease.  However,  a few  surgeons  will  not  yet 
altogether  renounce  the  employment  of  mercury 
in  gonorrhoea.  Thus,  Mr.  Wallace  gives  small 
doses  of  it,  with  copaiva,  or  cubebs,  after  the 
active  inflammation  has  subsided.  (See  Wallace 
on  Ven.  Dis.  p.  248.) 

Mr.  Carmichael,  who  is  a believer  in  a plu- 
rality of  venereal  poisons,  inculcates  the  doctrine, 
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that  what  he  terms  the  papular  venereal  disease,  or 
that  which  is  characterized  by  a papular  eruption, 
if  the  skin  become  affected,  originates  from  a 
peculiar  virus,  which  gives  rise  to  gonorrhoea,  and 
which  is  different  from  poisons  supposed  by  him  to 
excite  other  forms  of  the  venereal  disease.  As, 
however,  the  simple  primary  ulcer,  excoriation  and 
gonorrhoea  very  frequently  exist  together,  Mr. 
Carmichael  suspects,  that  they  all  arise  from  the 
same  identical  poison.  (See  Essay  on  Ven.  Dis. 
p.  76.  ed.  2.  8vo.  Lond.  1825.)  At  the  same  time, 
this  gentleman  concurs  in  the  common  belief,  that 
constitutional  symptoms  after  a gonorrhoea,  are 
very  rare.  With  regard  to  Mr.  Carmichael’s 
views,  several  facts  present  themselves.  1.  The 
formalion  of  excoriations  and  simple  sores  does  not 
necessarily  require  the  influence  of  any  poison. 
2.  Sores,  capable  of  imparting  every  form  of  con- 
stitutional syphilis,  are  now  frequently  believed  by 
men  of  great  experience,  to  present  themselves  in 
the  form  of  simple  ulcers.  3.  Numerous  sur- 
geons would  ascribe  the  constitutional  symptoms, 
which,  in  a small  proportion  of  cases,  follow  go- 
norrhoea to  the  existence  of  venereal  ulceration 
together  with  this  disease,  or,  at  some  period  before 
or  after  it.  4.  The  facts  that  primary  venereal 
sores  of  every  description  are  capable  of  healing 
up  spontaneously,  and  that  some  of  them,  being 
small  and  superficial,  and  therefore  disregarded, 
and  allowed  thus  to  heal,  are  considerations 
which  interfere  considerably  with  some  of  Mr. 
Carmichael’s  ingenious  conclusions.  However, 
if  it  were  proved,  that  constitutional  symptoms  of  a 
peculiar  kind,  like  those  specified  by  Mr.  Car- 
michael, were  limited  to  gonorrhoeal  cases, 
then  there  would  be  reason  for  suspecting  that 
their  nature  must  be  determined  by  the  influence 
of  a poison,  not  corresponding  to  that  of  other 
forms  of  the  venereal  disease. 

J.  Andree,  on  the  Theory  and  Cure  of  the  Venereal 
Gonorrhoea,  and  the  Diseases  which  happen  in  conse- 
quence of  that  Disorder,  8vo.  Lond.  1777.  J.  Nevill, 
A Description  of  the  Venereal  Gonorrhoea,  8vo.  Lond. 
1754.  J.  Clubbe,  An  Essay  on  the  Gonorrhoea  Virulenta, 
in  which  the  different  Opinions  respecting  the  Treat- 
ment of  the  Disease  are  carefully  examined,  &c.  8vo. 
Lond.  1786.  W.  Thomas,  An  Essay  on  Gonorrhoea,  with 
some  Obs.  on  the  Use  of  Opium,  8vo.  Lond.  1780.  John 
Hunter,  A Treatise  on  the  Venereal  Disease,  4to.  1788. 
W.  Rowley,  The  most  cogent  Reasons  why  astringent 
Injections,  &c.  should  be  banished,  &c.  8vo.  Lond.  1800. 
J.  H.  G.  Schleget,  Veisuch  einer  Geschichte  des  Streites 
liber  die  Identitat  des  Venus  und  Trippergiftes,  12mo. 
Jenae,  1796.  Whately,  on  the  Gonorrhoea  Virulenta, 
8vo.  Lond.  1801.  Pract.  Obs.  on  Venereal  Complaints, 
by  F.  Swediaur,  M.  D.,  ed.  3.  An  Inquiry  into  some  of 
the  Effects  of  the  Venereal  Poison,  by  S.  Sawrey,  1802. 
Obs.  on  Morbid  Poisons,  by  J.  Adams,  M.  D.,  edit.  2. 
1807.  J.  C.  Jacobs,  Demonstration  de  l’ldentite  des 
Virus  de  Verole  et  de  la  Gonorrhee,  8vo.  Bruxelles, 
1811.  J.  F.  Hernandez,  Essai  Analytique  sur  la  Non- 
identite  des  Virus  Gonorrhoique  et  Syphilitique,  8vo. 
Toulon,  1812.  R.  Carmichael,  Essays  on  the  Venereal 
Diseases  which  have  been  confounded  with  Syphilis,  &c. 
4to.  Lond.  1814 ; and  his  Obs.  on  the  Symptoms  and 
Specific  Distinctions  of  Venereal  Diseases,  8vo.  Lond. 
1818.  John  Howsliip , On  Complaints  affecting  the  Secre- 
tion and  Excretion  of  the  Urine,  8vo.  Lond.  1823.  M. 
M.  Cullerier  et  Ratier,  in  Diet,  de  Med.  et  de  Chir. 
Pratiques,  art.  Blennorrhagie.  W.  Wallace,  On  the 
Venereal  Disease  and  its  Varieties,  chap.  vi.  8vo.  Lond. 
1833. 

GORGET.  An  instrument,  used  in  the 
operation  of  lithotomy,  for  the  purpose  of  cutting 
the  prostate  gland  and  neck  of  the  bladder,  so  as 
to  enable  the  operator  to  introduce  the  forceps 
and  extract  the  stone.  It  is,  in  fact,  a sort  of 
knife,  at  the  end  of  which  is  a beak,  that  fits  the 
groove  of  the  staff,  and  admits  of  being  pushed 
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along  it  into  the  bladder.  Besides  cutting  gorgets, 
constructed  for  the  preceding  design,  there  are 
also  blunt  ones,  intended  to  be  introduced  into 
the  wound,  their  concavity  then  serving  as  a 
guide  for  the  forceps  into  the  bladder. 

GRANULATIONS.  The  little  conical  emi- 
nences, which  form  on  the  surfaces  of  ulcers,  and 
suppurating  wounds,  and  serve  for  filling  up  the 
cavities,  and  bringing  nearer  together  and  uniting 
the  margins  of  ulcers  and  wounds,  healing  by  what 
is  termed  the  second  intention.  They  receive  their 
name  from  their  granular  appearance. 

We  must  here  consider  the  operations  of  nature, 
in  bringing  parts  as  nearly  as  possible  to  their 
original  state,  whose  disposition,  action,  and 
structure  have  been  altered  by  accident,  or  dis- 
ease.  Having  formed  pus,  she  immediately 
begins  to  form  a new  substance  upon  surfaces  in 
which  there  has  been  a breach  of  continuity.  This 
is  called  the  granulating  process,  or  incarnation; 
and  the  substance  formed,  granulations. 

Granulations  are  an  accretion  of  animal  matter 
upon  the  wounded  or  exposed  surface  ; they  are 
formed  by  an  exudation  of  coagulating  lymph  or 
fibrin,  into  which  blood  extends  from  the  sub- 
jacent vessels  ; and  these  vessels,  communicating 
with  the  latter,  are  soon  formed  in  it,  so  as  to  ren- 
der it  organised.  This  substance  was  analysed  in 
1822  by  Dr.  John  Davy,  who  ascertained  its  fibrin- 
ous nature  ; and  it  has  since  been  chemically  in- 
vestigated by  M.  M.  Dupuy  and  Lassaigne,  who 
arrived  at  the  same  conclusion.  Granulations 
are  extremely  vascular ; indeed,  more  so  than 
almost  any  other  animal  substance.  “ That  this 
is  the  case  (says  Mr.  Hunter)  is  seen  in  sores 
every  day.  I have  often  been  able  to  trace  the 
growth  and  vascularity  of  this  new  substance.  I 
have  seen  upon  a sore  a white  substance  exactly 
similar,  in  every  visible  respect,  to  coagulating 
lymph.  I have  not  attempted  to  wipe  it  off,  and 
the  next  day  of  dressing,  I have  found  this  very 
substance  vascular;  for,  by  wiping:,  or  touching 
it  with  a probe,  it  has  bled  freely.  T have  observ° 
ed  the  same  appearance  on  the  surface  of  a bone 
that  has  been  laid  bare.  I once  scraped  off  some 
of  the  external  surface  of  a bone  of  the  foot,  to  see 
if  the  surface  would  granulate.  I remarked,  the 
following  day,  that  the  surface  of  the  bone  was 
covered  with  a whitish  substance,  having  a tinge 
of  blue.  When  I passed  my  probe  into  it,  I did 
not  feel  the  bone  bare,  but  only  its  resistance.  I 
conceived  this  substance  to  be  coagulable  lymph, 
thrown  out  from  inflammation,  and  that  it  would 
be  forced  off  when  suppuration  came  on  ; but  on 
the  succeeding  day,  I found  it  vascular,  and  ap- 
pearing like  healthy  granulations.”  Mr.  J.  W. 
Earle,  in  his  inquiry  into  the  nature  of  inflamma- 
tion, gives  the  following  explanation  of  the  forma- 
tion of  granulations.  “ When  the  globules  of  the 
blood  have  been  effused  on  the  surface  of  a 
wound,  it  is  clear  that,  after  a time,  their  continued 
passage  will  have  established  an  immense  number 
of  furrows,  or  canals,  in  that  which  was  at  first 
merely  an  amorphous  layer,  or  covering  of  fibrin, 
which  canals  must  be  the  continuations  of  the 
genuine  capillaries  and  which,  like  them,  must  be 
wholly  unprovided  with  distinct  coats,  like  larger 
vessels.  In  proportion  as  these  channels  become 
established,  the  fibrinous  layer  is  no  longer  in  its 
original  condition,  but  is  pierced  by  innumerable 
perforations,  which  offer  a readier  egress  to  the 
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serum  and  fibrin,  as  well  as  to  the  globules,  so  that 
at  length,  nearly  the  whole  of  the  discharge  from 
the  surface  of  a wound,  may  find  its  way  through 
them  directly,  instead  of,  as  previously,  by  percola- 
tion, As  the  fresh  fibrin  exudes  through  the  ori- 
ginal layer  by  these  channels,  or  perforations,  it  will 
coagulate  around  them  in  little  heaps,  whose  cen- 
tral points  must  be  the  channels,  or  continuations 
of  the  genuine  capillaries,  through  which  it  had 
exuded.  As,  on  the  one  hand,  the  colouring 
matter  of  the  globules  was  lost,  in  proportion  to 
the  difficulty  with  which  they  were  forced  by  the 
pressure  of  the  vis  a tergo,  through  the  parenchyma 
and  fibrin,  as  yet  imperforate  ; so,  on  the  other 
hand,  in  proportion  now  as  their  passage  is  faci- 
litated by  the  establishment  of  the  above-mentioned 
canals,  the  globules  will  advance  further  into  the 
fibrin,  and  approach  nearer  to  the  surface  of  the 
wound,  without  being  deprived  of  their  colouring 
matter.  When  this  period  has  arrived,  the  fibrin, 
which  was  at  first  opaque,  and  of  a dirty  white 
colour,  has  assumed  a jelly-like,  and  more  trans- 
parent appearance,  (in  consequence  of  its  combi- 
nation with  the  serum,  which  is  constantly  passing 
through  it,)  actually  contains  real  blood,  and  has 
every  character  which  pertains  to  granulations.’’ 
(See  W . Earle,  in  Lond.  Med.  Gaz.  i 835,  p.  219.) 
This  gentleman  afterwards  notices,  that,  although 
the  establishment  of  the  above-mentioned  canals,  or 
perforations,  admits  the  red  globules  nearer  to  the 
surface,  the  continual  deposition  of  fresh  fibrin, 
which  coagulates  as  it  exudes,  constantly  main- 
tains their  orifices,  as  it  were,  sealed  up,  so  that  a 
new  obstruction  is  uniformly  opposed  to  the  final 
egress  of  the  globules.  Through  this  fresh  deposi- 
tion, the  globules  are  again  forced  as  before,  by  the 
pressure  of  the  vis  a tergo  ; more  fibrin  is  again  de- 
posited, and  coagulated,  and  so  on  until  the  wound 
is  filled  up.  Whoever  is  desirous  of  going  further 
into  this  minute  investigation,  should  consult  Mr.  J. 
W.  Earle’s  paper  above  referred  to,  and  also  Gen- 
drin’s  Hist.  Anat.des  Inflammations,  in  which  latter 
is  a careful  description  of  the  formation  of  granula- 
tions on  a serous  membrane.  A lecture  by  Sir 
Everard  Home,  on  the  conversion  of  pus  into  gra- 
nulations, likewise,  merits  attention.  (See  Phil. 
Trans,  part  1.  1829.) 

The  vessels  in  granulations  pass  from  the  original 
parts  to  their  basis,  and  thence  towards  their  exter- 
nal surface,  in  tolerably  regular  parallel  lines.  The 
surface  of  this  new  substance  has  the  same  dispo- 
sition to  secrete  pus,  as  the  parts  which  produced 
it.  The  surfaces  of  granulations  are  very  convex, 
the  reverse  of  ulceration,  and  they  present  a great 
many  small  points,  or  eminences,  so  as  to  appear 
rough.  The  smaller  such  points  are,  the  more 
healthy  the  granulations.  The  colour  of  healthy 
granulations  is  a deep  florid  red.  When  livid,  they 
are  unhealthy,  and  have  only  a languid  circulation. 
Healthy  granulations,  on  an  exposed  or  flat  surface, 
rise  nearly  even  with  the  surface  of  the  surround- 
ing skin,  and  often  a little  higher ; but  when  they 
exceed  this,  and  take  on  a growing  disposition,  they 
are  unhealthy,  become  soft,  spongy,  and  have 
no  disposition  to  form  skin.  Healthy  granula- 
lations  are  always  prone  to  unite  to  each  other,  so 
as  to  be  the  means  of  uniting  parts. 

Granulations  are  not  easily  formed  on  the 
skR  of  an  abscess,  nearest  the  surface  of  the  body. 

They  are  not  endowed  with  the  same  powers  as 
originally  formed  parts.  Hence,  they  more  readily 


ulcerate,  and  mortify.  The  curious  mode  in  which 
granulations  contract,  when  sores  are  healing,  and 
even  for  some  time  after  they  are  healed,  has  been 
explained  in  the  article  Cicatrization.  (See  Hun- 
ter on  the  Blood,  Inflammation,  Spc.  p.  473.  et  seq. 
1794.) 

It  is  a question,  whether  grannlations  can  ever 
be  formed  without  suppuration  I Mr.  Hunter 
seems  inclined  to  think  that  they  may  occasionally 
be  produced  without  it,  and  he  supports  his  opinion 
by  the  relation  of  the  dissection  of  a limb  which 
had  suffered  a compound  fracture,  and  in  which 
he  observed  a substance  resembling  granulations. 
Dr.  John  Thompson,  on  the  other  hand,  declares, 
that  he  has  never  seen  any  thing,  which  he  could 
regard  as  an  example  of  a granulation,  and  still 
less  of  a granulating  surface,  where  pus  was  not 
formed.  (See  Lectures  on  Inflammation,  p.  408.) 

The  exact  process,  by  which  the  blood-vessels, 
nerves,  and  absorbents  of  granulations  are  formed, 
is  still  amongst  the  secrets  of  nature.  The  observ- 
ations of  Mr.  Hunter  on  the  subject  amount  only 
to  conjecture.  “ The  growth  of  nerves,  and  their 
developementin  new-formed  flesh,  or  granulations 
(says  Dr.  J.  Thompson),  is  a subject  of  equal 
curiosity  with  the  growth  of  blood-vessels  in  the 
same  structure.  Their  existence  in  granulations 
is  proved  by  the  pain  which  is  felt  on  our  pinching, 
rubbing,  or  wiping  the  surface  of  a sore.  Even  the 
granulations,  which  arise  from  the  surface  of  bone, 
are  sensible  (a  statement  not  admitted  by  Sir  Astley 
Cooper),  though  we  are  not  very  well  able  to  prove 
the  sensibility  of  the  larger  branches  of  nerves, 
from  which  the  newly  formed,  and  sensible  nerves 
and  filaments  in  the  granulation  are  immedi- 
ately derived.  All  the  difficulties,  which  I formerly 
mentioned  to  you,  as  occurring  in  the  explanation 
of  the  manner  in  which  coagulable  lymph,  or  gra- 
nulations, are  penetrated  with  blood-vessels,  pre- 
sent themselves  the  moment  we  begin  to  reflect  on 
the  manner  in  which  the  same  granulations  are 
provided  with  nerves;  and  these  difficulties  are 
still  increased,  when  we  reflect,  that  the  same 
granulations  are  in  the  course  of  a few  hours  pro- 
vided, not  only  with  bloodvessels  and  nerves,  but 
also  with  a system  of  absorbents.  The  existence 
of  absorbents  in  granulations  is  proved,  not  only 
by  the  changes  of  bulk,  which  we  see  them  daily 
undergo,  becoming  gradually,  in  the  healthy  state 
smaller,  firmer,  and  more  compact,  but,  also,  by 
the  frequent  disappearance,  in  whole,  or  in  part, 
of  a granulating  surface,  by  the  process  of  ulce- 
rative absorption.”  ( See  Thompson’s  Lectures  on 
Inflammation  p.  419.)  According  to  Sir  Astley 
Cooper,  granulations  which  spring  from  parts  en- 
dued with  great  sensibility,  like  muscles,  are  ex- 
tremely sensitive  ; but,  granulations,  which  arise 
from  bones,  he  says,  have  no  sensibility  whatever. 
These  observations  are  qualified  with  the  condition, 
that  the  bone  be  uninflamed,  and,  it  is  acknow- 
ledged, that  granulations,  arising  from  the  cancel- 
lated structure  of  bones,  are  sometimes  extremely 
sensitive.  He  describes  granulations  -from  tendons 
as  quite  insensible,  and  those  from  aponeuroses 
and  fasciae  as  possessing  very  little  sensibility. 
Every  young  dresser  of  sores  at  an  hospital,  who 
has  been  too  lavish  of  the  red  precipitate  ointment, 
must  have  learned  from  experience,  that  granula- 
tions are  furnished  with  absorbent  vessels,  and 
that  mercury  may  be  absorbed  from  the  surface 
of  ulcers,  and  bring  on  an  unwished-for  salivation 
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of  the  patient.  It  is  observed  by  Sir  Astley 
Cooper,  that,  in  recently  formed  ulcers,  the  gra- 
nulations are  not  good  absorbent  surfaces;  but, 
that  when  the  sores  have  existed  a good  while, 
they  readily  take  into  the  system  any  substance, 
which  may  be  applied  to  them.  Thus,  when  old 
sinuses  are  injected  with  a solution  of  the  oxymu- 
riate  of  mercury,  with  the  view  of  stimulating 
them  to  heal,  the  patients  are  sometimes  salivated 
by  the  mercury  being  absorbed  into  the  system. 
Sir  Astley  has  seen  the  same  effect  produced  by 
the  application  of  the  lotion  of  lime-water  and 
submuriate  of  mercury  to  the  surface  of  ulcers. 
Indeed,  the  absorbent  power  of  granulations  is 
frequently  the  means  of  producing  baneful  effects 
upon  the  constitution,  by  the  introduction  of  dele- 
terious substances  into  the  circulation.  Thus, 
arsenic,  applied  to  sores,  is  often  conveyed  into  the 
system,  and,  on  this  account,  is  to  be  regarded  as 
a dangerous  external  l’emedy.  Sir  Astley  Cooper 
quotes  one  instance,  in  which  the  patient  seems  to 
have  been  poisoned,  by  the  indiscriminate  applica- 
tion of  arsenic  to  a fungus  of  the  eye.  Opium 
also,  when  applied  to  the  surfaces  of  sores,  is  very 
readily  absorbed,  producing  similar  effects  to  those 
which  arise  from  its  introduction  into  the  stomach. 
Thus,  when  the  quantity  absorbed  is  too  great,  ex- 
cessive costiveness,  extreme  pain  in  the  head,  and 
torpor  of  the  system,  are  the  consequences,  which 
require  the  frequent  administration  of  active  pur- 
gatives for  their  removal.  A temporary  amauro- 
sis has  been  known  to  be  produced  by  the  absorp- 
tion of  the  extract  of  belladonna,  from  the  surface 
of  irritable  malignant  ulcers.  ( F . Tyrrell ; A. 
Cooper’s  Lectures , vol.  i.  p.  169.) 

GUAIACUM.  Many  writers  of  the  sixteenth 
century  contended,  that  guaiacum  was  a (rue  spe- 
cific for  the  venereal  disease  ; and  the  celebrated 
Boerhaave,  in  the  eighteenth,  maintained  the  same 
opinion.  Mr.  Pearson  mentions,  that  when  he  was 
first  intrusted  with  the  care  of  the  Lock  Hospital, 
in  1781,  Mr.  Bromfield  and  Mr.  Williams  were 
in  the  habit  of  reposing  great  confidence  in  the 
efficacy  of  a decoction  of  guaiacum  wood.  This 
was  administered  to  such  patients  as  had  already 
employed  the  usual  quantity  of  mercury  ; but  who 
complained  of  nocturnal  pains,  or  had  gummata, 
nodes,  ozaena,  and  such  other  effects  of  the  vene- 
real virus,  connected  with  secondary  symptoms, 
as  did  not  yield  to  a course  of  mercurial  frictions. 
The  diet  consisted  of  raisins,  and  hard  biscuit; 
from  two  to  four  pints  of  the  decoction  were  taken 
every  day  ; the  hot  bath  was  used  twice  a week  ; 
and  a dose  of  antimonial  wine  and  laudanum,  or 
Dover’s  powder,  was  commonly  taken  every  even- 
ing. Constant  confinement  to  bed  was  not  deemed 
necessary  ; neither  was  exposure  to  the  vapour  of 
burning  spirit,  with  a view  of  exciting  perspiration, 
often  practised  ; as  only  a moist  state  of  the  skin 
was  desired.  This  treatment  was,  sometimes,  of 
singular  advantage  to  those  whose  health  had  sus- 
tained injury  from  the  disease,  long  confinement, 
and  mercury.  The  strength  increased  ; bad  ulcers 
healed  ; exfoliations  were  completed ; and  these 
anomalous  symptoms,  which  would  have  been  ex- 
asperated by  mercury,  soon  yielded  to  guaiacum. 

Besides  such  cases,  in  which  the  good  effects  of 
guaiacum  caused  it  to  be  erroneously  regarded  as  a 
specific  for  the  lues  venerea,  the  medicine  was  also 
formerly  given,  by  some,  on  the  first  attack  of  the 
venereal  disease.  The  disorder  being  thus  bene- 
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fited,  a radical  cure  was  considered  to  be  accom- 
plished ; and,  though  frequent  relapses  followed, 
yet,  as  these  partly  yielded  to  the  same  remedy, 
its  reputation  was  still  kept  up.  Many  diseases 
also,  which  got  well,  were  probably  not  really  ve- 
nereal cases.  Mr.  Pearson  seems  to  allow,  that, 
in  syphilitic  affections,  it  may,  indeed,  operate  like 
a true  antidote,  suspending,  for  a time;  the  pro- 
gress of  certain  venereal  symptoms,  and  removing 
other  appearances  altogether;  but,  he  observes, 
that  experience  has  evinced,  that  the  unsubdued 
virus  yet  remains  active  in  the  constitution. 

Mr.  Pearson  found  guaiacum  of  little  use  in 
pains  of  the  bones,  except  when  it  proved  sudori- 
fic ; but  that  it  was  then  inferior  to  antimony,  or 
ammonia.  When  the  constitution  has  been  im- 
paired by  mercury,  and  long  confinement,  a thick- 
ened state  of  the  ligaments,  or  periosteum,  or  foul 
ulcers,  still  remaining,  Mr.  Pearson  says,  these 
effects  will  often  subside,  during  the  exhibition  of 
the  decoction.  He  says,  it  will  often  suspend,  for 
a short  time,  the  progress  of  certain  secondary 
symptoms  of  the  lues  venerea  ; for  instance,  ulcers 
of  the  tonsils,  venereal  eruptions,  and  even  nodes. 
Mr.  Pearson,  however,  never  knew  one  instance, 
in  which  guaiacum  eradicated  the  virus;  and  he 
contends,  that  its  being  conjoined  with  mercury 
neither  increases  the  virtue  of  this  mineral,  lessens 
its  bad  effects,  nor  diminishes  the  necessity  of  giv- 
ing a certain  quantity  of  it.  He  has  seen  guaia- 
cum produce  good  effects  in  cutaneous  diseases, 
ozaena,  and  scrofulous  affections  of  the  mem- 
branes and  ligaments.  (See  Pearson  on  the  Effects 
of  various  Articles  in  the  Cure  of  Lues  Venerea , 
edit.  2.  1807.)  Many  of  the  foregoing  observ- 
ations on  the  virtues  of  guaiacum  in  syphilis,  are 
considerably  affected  by  the  fact,  now  so  com- 
pletely established,  that  this  disease  is  generally 
capable,  in  the  end,  of  a spontaneous  and  lasting 
cure.  (See  Venereal  Disease .) 

GUMMA,  a soft  tumour,  so  named  from  the 
resemblance  of  its  contents  to  gum. 

GUMS,  INFLAMMATION  AND  AB- 
SCESS OF.  Gumboil.  Parulis.  Inflammation 
of  the  gums  mostly  arises  from  the  irritation  of  ca- 
rious teeth,  but  sometimes  from  necrosis  of  a part 
of  the  alveolary  process,  or  from  the  splintering  of 
it,  occasioned  by  the  extraction  of  a bad  tooth. 
Sometimes  it  originates  from  exposure  to  cold, 
and,  in  other  instances,  from  mechanical  irrit- 
ation. When  the  inflammation,  arising  from 
the  irritation  of  a decayed  tooth,  cold,  and 
some  other  causes,  proceeds  to  suppuration,  the 
case  is  then  an  abscess,  here  termed  a gumboil. 
The  treatment  consists  in  making  an  early 
puncture,  for  the  discharge  of  the  matter,  and, 
after  the  subsidence  of  the  inflammation,  in  ex- 
tracting any  bad  tooth,  concerned  in  keeping  up 
irritation.  The  mouth  is  to  be  frequently  cleansed 
with  an  astringent  gargle.  If  a fistula  form  in  the 
gums,  it  is  to  be  freely  divided,  and  touched  with 
the  nitrate  of  silver,  care  being  taken,  however, 
before  resorting  to  this  measure,  to  remove  any 
carious  tooth,  splinter,  or  dead  portion  of  bone, 
which  latter  proceedings  will,  generally,  super- 
sede all  necessity  for  laying  open  the  fistula. 

GUMS,  TUMOURS  OF.  A very  common 
disease  is  a thickening  of  the  gums  at  some  parti- 
cular point,  which  puts  on  the  form  of  an  excres- 
cence, and  generally  assumes  a hard  callous  na- 
ture. Some  of  these  swellings  are  connected 
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with  the  peril, sleum,  or  bone,  and  are  disposed  to 
acquire  a malignant  character  ; frequently,  after 
they  have  attained  a certain  size,  the  neighbour- 
ing part  of  the  bone  becomes  altered  and  softened. 
Other  tumours  of  the  gums  are  merely  excre- 
scences from  the  fibro-vascular  texture  of  these 
parts,  not  penetrating  deeply,  not  connected  with 
the  bone,  periosteum,  nor  sockets  of  the  teeth,  and 
not  malignant.  The  excrescence  of  the  gums  then, 
termed  epulis,  is  of  very  different  character  in  dif- 
ferent cases ; but,  as  many  tumours  of  the  gums, 
apparently  trivial  at  first,  become  fatal  diseases  in 
the  end,  if  neglected  in  their  beginning,  the  rule 
in  surgery  is  to  attempt  their  extirpation,  before 
they  have  made  considerable  progress. 

On  this  subject  Sir  Charles  Bell  has  made  some 
interesting  remarks.  “ We  see  (says  he)  a small  tu- 
mour of  the  gums,  stationary  for  a longtime,  and 
claiming  no  attention,  at  last  forcing  its  way  into 
the  bones  of  the  face,  filling  up  the  cells  and  the  ca- 
vities of  the  nose,  pressing  out  the  eyes,  and  rising 
at  last  upon  the  base  of  the  brain  itself/’ so  as  to  de- 
stroy the  patient.  The  worst  diseases  of  the  gums, 
according  to  Sir  C.  Bell,  do  not  come  from  the  ir- 
ritation of  a bad  tooth.  “We  see  a carious  tooth,  at- 
tended with  ulcer  and  gumboil,  and  abscess  in  the 
jaw  ; with  fungous  tumour  of  the  gums ; even 
with  necrosis  of  the  jaw.  We  find  the  inflamma- 
tion from  the  same  source,  amounting  in  seve- 
rity of  pain  to  that  of  tic-doleureux.  But  these 
are  of  no  account,  compared  in  danger  with  this 
tumour  of  which  I am  treating.  This  more  for- 
midable disease  begins  when  the  adjoining  teeth 
are  apparently  sound,  and  when  we  cannot  trace 
it  to  any  common  source  of  irritation.  This  tu- 
mour first  shows  itself  in  a small  hard  prominence 
of  the  gum,  shooting  out  betwixt  two  of  the  teeth  ; 
and  the  teeth  being  good  is  an  unfavourable  cir- 
cumstance ; for,  when  they  have  become  loose 
and  are  displaced,  without  being  themselves  dis- 
eased, it  implies  that  the  cause  is  deep,  and  not 
to  be  removed  by  pulling  out  the  teeth.  If  the 
teeth  be  carious  and  originally  in  fault,  we  have  a 
reasonable  expectation  of  arresting  the  progress 
of  disease  by  removing  the  teeth ; but  when,  inde- 
pendent of  the  teeth,  the  tumour  has  its  origin  in 
the  membrane  of  the  fang,  or  in  the  socket,  we 
cannot  hope  to  extirpate  the  disease,  without  re- 
moving the  whole  system  of  parts,”  the  tooth, 
the  gum,  and  the  adjacent  portion  of  the  jaw. 
(See  Sir  Charles  Bell’s  Surgical  Ohs.  p.  413.  8vo. 
Lond.  1816.)  A perpendicular  division  of  the 
alveolary  process  is  to  be  made  at  a prudent  dis- 
tance from  each  side  of  the  tumour,  and  to  the  re- 
quisite depth,  with  a fine  saw,  any  teeth  in  the 
way  of  its  action  being  previously  extracted.  Then 
with  a strong  pair  of  forceps,  the  portion  of 
bone,  between  the  two  fissures,  is  to  be  broken  off. 
The  bleeding,  which  is  copious,  may  sometimes 
be  stopped  by  compresses  dipped  in  the  tincture 
of  muriated  iron,  but  frequently  requires  firm 
and  long  continued  pressure  with  the  hands  of 
a succession  of  assistants,  or  even  the  actual 
cautery. 

The  soft  and  more  superficial  kinds  of  epulis 
may  be  extirpated  with  a scalpel,  care  being  taken 
to  let  the  excision  be  sufficiently  free  and  deep, 
and  then  to  scrape  the'  alveolary  process,  or  rub 
the  bottom  of  the  wound  with  nitrate  of  silver, 
which  will  generally  stop  the  haemorrhage,  and 
lessen  the  chance  of  a return  of  the  excrescence. 
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When  the  disease  recurs  often,  as  it  did  six  times 
in  a case,  mentioned  by  John  Hunter,  the  remo- 
val of  the  parts  must  either  have  been  imperfect, 
or  the  tumour  cancerous,  as  happened  in  two  ex- 
amples which  fell  under  his  observation.  (See 
J.  Hunter  on  Natural  Hist,  fy c.  of  the  Human 
Teeth , p.  188. 

GUNSHOT  WOUNDS  receive  their  name 
from  the  manner  in  which  they  are  produced, 
being  generally  caused  by  hard,  obtuse,  metallic 
bodies,  projected  from  cannons,  muskets,  or  some 
other  species  of  firearm.  With  such  injuries,  it  is 
also  usual  to  comprehend  a variety  of  dreadful  ac- 
cidents arising  from  the  explosion  of  shells,  or  the 
violence  with  which  pieces  of  stones  from  ram- 
parts, or  splinters  of  wood  on  board  of  ship, 
are  driven  about.  Gunshot  wounds  are  the  most 
considerable  of  the  contused  kind  • and  what  is  to 
be  said  of  them,  will  apply,  more  or  less,  to  all 
contused  wounds,  according  to  the  degree  of  con- 
tusion. They  are  particularly  characterised  by, 
what  the  French  surgeons  are  fond  of  calling,  a 
disorganization  of  their  surface.  The  excessive 
contusion  and  violence,  observable  in  gunshot 
wounds,  depend  upon  the  rapidity  with  which  the 
bodies  occasioning  them  are  propelled.  The  parts 
touched  by  the  ball,  are  frequently  converted  into 
a blackish  slough,  the  colour  of  which  made  our 
ancestors  suppose,  that  bodies,  projected  by  gun- 
powder, became  heated,  and  actually  burnt  the 
flesh  with  which  they  came  into  contact.  But 
reason  and  experience  have  now  proved,  that 
whatever  may  be  the  rapidity  of  a projectile,  it 
never  acquires  in  its  passage  any  perceptible  heat. 
Indeed,  a modern  writer  asserts,  that  such  a de- 
gree of  heat  as  would  be  requisite  to  make  a ball 
burn  parts  in  its  passage  would  really  melt  it. 
( Richerand , Nosographie  Chir.  t.  i.  p.  217.  edit. 
2.)  In  general,  gunshot  wounds  do  not  bleed 
much,  except  when  large  blood-vessels  are  in- 
jured, and  even  not  always  in  this  case. 

However,  “ the  effects  of  a gunshot  wound  dif- 
fer so  materially  in  different  men,  and  the  appear- 
ances are  so  various,  according  to  the  nature  of 
the  part  wounded,  and  the  greater  or  lesser  force 
with  which  it  has  been  struck,  that  no  invariable 
train  of  symptoms  can  be  laid  down  as  its  neces- 
sary concomitants.  If  a musket  or  pistol -ball  has 
struck  a fleshy  part,  without  injuring  any  material 
blood-vessel,  we  see  a hole  about  the  size  of,  or 
smaller  than,  the  bullet  itself,  with  a more  or  less 
discoloured  lip,  forced  inwards;  and,  if  it  has  passed 
through  the  parts,  we  find  an  everted  edge,  and  a 
more  ragged  and  larger  orifice  at  the  point  of  its 
exit.  The  hemorrhage  is  in  this  case  very  slight,  and 
the  pain  may  be  inconsiderable,  insomuch  that,  in 
many  instances,  the  wounded  man  is  not  aware  of 
his  having  received  any  injury.  If,  however,  the  ball 
has  torn  a large  vessel,  or  nerve,  the  hemorrhage 
will  generally  be  profuse,  or  the  pain  of  the  wound 
severe,  and  the  power  of  the  part  lost.  Some  men 
will  have  a limb  carried  off,  or  shattered  to  pieces 
by  a cannon-ball,  without  exhibiting  the  slightest 
symptoms  of  mental  or  corporeal  agitation  ; nay, 
even  without  being  conscious  of  the  occurrence  : 
and  when  they  are,  they  will  coolly  argue  on  the 
probable  result  of  the  injury ; while  a deadly  pale- 
ness, instant  vomiting,  profuse  perspiration,  and 
universal  tremor,  will  seize  another  on  the  receipt 
of  a slight  flesh  wound.  This  tremor,  which  has 
been  so  much  talked  of,  and  which  to  an  inexpe- 
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rienced  eye  is  really  terrifying,  is  soon  relieved  by 
a mouthful  of  wine,  or  spirits,  or  by  an  opiate  5 
but,  above  ail,  by  the  tenderness  and  sympathising 
manner  of  the  surgeon,  and  his  assurance  of  the 
patient’s  safety,”  (See  Hennen’s  Principles  of 
Mil , Surgery,  p.  33.  edit.  2.) 

On  the  o.her  hand,  it  is  correctly  noticed  by 
Mr.  Guthrie,  that  the  continuance  of  the  constitu- 
tional alarm,  or  shock,  ought  to  excite  great  suspi- 
cion of  serious  injury  ; and  when  wounds  have 
been  received  in  such  situations,  or  bear  such  ap- 
pearances, as  render  it  doubtful  whether  any  parts 
of  vital  importance  have  been  injured,  or  not,  the 
manner  in  which  the  constitutional  perturbation 
lasts  may  be  assumed  as  evidence  of  the  fact,  when 
other  symptoms  more  indicative  of  the  injury  are 
wanting ; and,  under  all  such  circumstances,  a 
very  cautious  prognosis  should  be  delivered.  (On 
Gunshot  Wounds,  p.  11,  ed.  2.) 

Respecting  the  general  character  of  gunshot 
wounds  not  to  bleed  copiously,  unless  large  vessels 
be  injured,  it  is  a fact  which  necessarily  depends 
upon  the  degree  of  contusion  usually  attending 
these  injuries.  Rut  it  is  also  true,  as  the  preceding 
author  has  stated,  that,  although  some  gunshot 
wounds  bleed  but  little  at  first,  there  is  in  the 
greater  number  of  cases  more  or  less  of  blood ; 
and  in  wounds  of  vascular  parts,  like  the  face  and 
neck,  the  quantity  lost  is  often  considerable,  though 
the  main  arterial  branches  may  not  be  injured. 
(Op.  cit.  p.  6,  ed.  2.) 

In  gunshot  wounds  another  circumstance  is  ob- 
served, which  is  often  remarked  in  other  cases,  viz., 
when  a large  artery  is  partially  divided,  the  bleed- 
ing is  more  profuse  and  dangerous  than  when  the 
vessel  is  completely  severed,  and  the  hemorrhage, 
if  not  repressed  by  a tourniquet  or  other  means, 
will  often  continue  until  the  patient  dies.  Thus 
Mr.  Guthrie  speaks  of  three  cases,  in  which  life 
was  losd  from  wounds  of  the  femoral,  brachial,  and 
carotid  arteries,  no  effectual  means  of  stopping  the 
hemorrhage  having  been  adopted.  In  1830,  a 
young  man,  at  the  attack  on  the  Hdtel  de  Ville,  in 
Paris,  received  a ball  in  the  upper  and  inner  part 
of  the  right  thigh,  and  the  femoral  artery  was 
wounded;  he  was  conveyed  to  the  Hotel-Dieu, 
but  lost  so  much  blood  in  the  streets,  that,  when 
he  reached  the  hospital,  he  was  in  a dying  state. 
(Dupuytren,  Clin.  Chir.  t.  ii.  p.  464.) 

Until  Ambrose  Pare  introduced  more  correct 
theories,  the  most  false  notions  prevailed  respect- 
ing, what  have  been  wrongly  named,  wind-contu- 
sions. Cannon-balls  and  bullets  sometimes  pro- 
duce dreadful  degrees  of  injury,  without  occasion- 
ing any  breach  of  continuity  in  the  integuments. 
This  observation  is  so  strictly  true,  that  the  muscles 
and  bones  may  actually  be  crushed  and  broken  to 
atoms,  without  the  skin  being  at  all  wounded. 
Such  cases  were  for  a long  while  imputed  to  the 
violent  motion  supposed  to  be  communicated  to 
the  air  by  the  ball  itself.  J t was  imagined,  that  this 
elastic  fluid,  being  rapidlydisplaced  by  the  shock  of 
the  projectile,  was  capable  of  making  such  pres- 
sure on  surrounding  bodies,  as  to  destroy  their  tex- 
ture. But  how  could  this  violent  pressure  originate 
in  the  midst  of  the  open  and  unbounded  atmosphere? 
If  this  theory  were  true,  the  effect  in  question 
would  constantly  happen,  whenever  a ball  passed 
near  any  part  of  the  body.  The  contrary,  how- 
ever, is  so  much  the  case,  that  pieces  of  soldiers’ 
and  seamen’s  hats,  of  their  feathers,  clothes,  and 
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even  hair,  are  shot  away  in  every  battle,  without 
any  other  mischief  being  done. 

The  air  does  not  move  with  the  same  rapidity  as 
the  ball ; but  its  motion  is  less  in  proportion  as  it 
is  a more  subtile  matter,  and  must  be  too  feeble  to 
account  for  such  a violent  degree  of  injury.  The 
air,  to  which  the  ball  must  really  communicate 
the  greatest  motion,  is  what  is  directly  before  it ; 
and  this  never  bruises  the  part  untouched  by  the 
ball  itself.  It  is  only  the  air  situated  laterally  to 
the  shot,  that  is  imagined  to  do  injury,  and  it 
cannot  be  greatly  agitated.  The  violent  conse- 
quences of  sudden  explosions,  and  the  effects  pro- 
duced on  the  organ  of  hearing,  by  strong  commo- 
tions of  the  air,  prove  nothing  relative  to  the  point 
in  question.  (See  Le  Vacher,  in  Mdm.  de  l’ Acad, 
de  Chir.  t.  iv.  p.  22.) 

Dr.  John  Thomson,  who  visited  the  continent 
for  the  purpose  of  seeing  the  wounded  after  the 
battle  of  Waterloo,  fully  coincides  with  M.  le 
Vacher  and  all  the  moderns  upon  this  subject. 
“We  saw,  and  were  informed  of,  many  instances, 
in  which  cannon-balls  had  passed  quite  close  to 
all  the  parts  of  the  body,  and  had  removed  portions  of 
the  clothes  and  accoutrements,  without  producing 
the  slightest  injury  of  any  kind.  In  other  in- 
stances, portions  of  the  body  itself  were  removed 
by  cannon-balls,  without  the  contiguous  parts 
having  been  much  injured.  In  one  case,  the  point 
of  the  nose  was  carried  off  by  a cannon-ball, 
without  respiration  being  at  all  affected ; and  in 
another  very  remarkable  case,  the  external  part  of 
the  ear  was  shot  away,  without  even  the  power  of 
hearing  being  sensibly  impaired.”  (See  Thomsons 
Report  of  Obs.  made  in  the  British  Military  Hos- 
pitals in  Belgium,  <3fc.  p.  33.  Edin.  1816.) 

In  proof  of  the  truth  of  Le  Vacher’s  opinions, 

I shall  merely  add  one  observation  that  occurred 
to  the  notice  of  many,  as  well  as  myself.  At  the 
bombardment  of  the  Trench  fleet  in  the  basin  of 
Antwerp  in  1814,  a cannon-shot  shattered  the  legs 
of  two  officers  so  badly,  that  the  limbs  were  ampu- 
tated. These  gentlemen  were  walking  at  the  mo- 
ment of  the  accident  in  the  village  of  Merksam, 
taking  hold  of  the  arm  of  my  friend  Assistant- 
surgeon  Stobo,  of  the  37th  regiment,  who  was  in 
the  middle.  Now  the  ball  which  produced  the 
injury,  did  not  the  slightest  harm  to  the  latter 
gentleman,  although  it  must  have  passed  as  close 
as  possible  to  his  lower  extremities,  and  most  pro- 
bably between  them. 

Neither  can  what  have  been  improperly  called 
wind- contusions,  be  attributed  to  an  electrical 
shock  on  the  parts,  in  consequence  of  the  ball 
being  rendered  electrical  by  friction  in  the  calibre 
of  the  gun,  and  giving  off  the  electricity  as  it  passes 
by;  (Vide  Plenclis  Sammlungen,  1 theil.  p.  99.) 
for  metals  never  acquire  this  property  from  friction. 

The  mischief,  imputed  to  the  air,  is  occasioned 
by  the  ball  itself.  Its  producing  a violent  contu- 
sion, without  tearing  the  skin,  and  entering  the 
limb,  is  to  be  ascribed  to  the  oblique  direction,  in 
which  it  strikes  the  part,  or,  in  other  instances,  to 
the  feebleness  with  which  the  ball  strikes  the  sur- 
face of  the  body,  in  consequence  of  its  having  lost 
the  greater  part  of  its  momentum,  and  acting  prin- 
cipally by  its  weight,  being,  in  short,  what  is 
called  a spent  ball.  Daily  observation  evinces, 
that  balls  which  strike  a surface  obliquely,  do  not 
penetrate,  but  are  reflected  ; though  they  may  be 
impelled  with  the  g/eatest  force,  and  the  body 
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struck  may  be  as  soft  and  yielding  as  water.  This ' 
alteration  in  the  course  of  the  ball,  not  only  happens 
on  the  surface  of  the  human  body,  but  also  in  the 
substance  of  a limb  which  it  has  entered.  Thus, 
a bone,  a tendon,  &c.  may  change  the  direction  of 
a ball  which  touches  them  at  all  obliquely.  Hence, 
the  track  of  a gunshot  wound  is  not  always  straight, 
and  balls  sometimes  run  under  the  integuments 
nearly  all  round  the  body,  or  limb. 

The  causes  of  several  of  the  peculiarities,  attend- 
ing gunshot  wounds,  are  to  be  sought  among  the 
laws,  by  which  moving  bodies  are  governed,  and 
by  which  the  mechanical  effect  of  a ball,  pro- 
pelled against  any  part  of  the  body,  must  therefore 
be  determined.  The  form,  the  momentum,  and 
the  direction  of  the  shot,  that  is  received ; the 
position,  and  the  variety  of  structure,  or,  in  other 
words,  the  variety  of  density  and  powers  of  resist- 
ance, in  the  part  receiving  it,  must  always  be  con- 
sidered, in  order  to  account  satisfactorily  for  the 
effects  which  it  produces.  And  though,  says  Mr. 
Chevalier,  in  many  cases,  a mathematical  explica- 
tion of  the  course  of  a ball  cannot  be  given,  this 
arises  entirely  from  the  want  of  data,  the  laws  of 
matter  being  fixed  and  immutable.  But.,  when 
the  data  are  known,  as,  for  instance,  the  velocity 
and  direction  of  the  shot,  the  position  of  the  patient, 
or  of  the  wounded  part  at  the  time  of  the  accident, 
and  the  structure  of  the  parts  penetrated,  a much 
more  probable  conjecture  of  the  course  of  the  ball 
may  generally  be  formed,  than  if  these  circum- 
stances had  not  been  regarded. 

On  the  principle  of  the  density  and  resistance  of 
parts,  attempts  have  been  made  to  explain  the 
reason  of  the  concussion,  or  shock,  which  is  given, 
in  many  instances,  to  the  whole  system  by  gunshot 
wounds,  and  which  is  sometimes  represented  to  be 
often  attended  with  grave  and  even  alarming  effects, 
extending  not  only  over  the  injured  part,  but  affect- 
ing the  system  at  large.  Thus  a shot,  striking  against 
a tendon,  or  a bone,  in  one  of  the  extremities,  will 
produce  a greater  concussion,  than  if  it  struck 
only  against  softer  parts.  A shot,  striking  a muscle 
in  action,  will  produce  more  concussion,  than  if  it 
struck  against  the  same  part  of  the  same  muscle  at 
rest ; and  a shot,  striking  the  head,  or  wounding 
the  liver,  lungs,  or  intestinal  canal,  will  generally 
bring  on  instantaneous  derangement  of  the  whole 
system.  (T.  Chevalier  on  Gunshot  Wounds,  part  i. 
sect.  7.) 

Respecting  the  mechanical  effects  of  the  con- 
cussion, I am  disposed  to  think  with  Mr.  Guthrie, 
that  they  have  been  exaggerated,  and  that  in  reality 
a more  accurate  explanation  of  the  disorder  of  the 
system  might  be  derived  from  other  consider- 
ations. “ A shot  through  the  lungs  (says  he) 
will  cause  an  instantaneous  derangement  of  the 
whole  system ; but  the  resistance  afforded  by  the 
part  has  little  to  do  with  it : it  is  the  lesion  of  the 
organic  functions,  intimately  connected  with  life, 
that  is  the  cause  of  the  derangement.  In  the  same 
manner,  I do  not  conceive,  that  the  general  affection 
of  the  system  depends  alone  on  the  shock  received, 
but  on  the  effect  the  injury  committed  has  on 
the  nervous  system.”  ( On  Gunshot  Wounds,  p.  26. 
ed.2). 

The  swiftness  of  a musket-ball  gradually  dimi- 
nishes, from  the  instant  when  it  quits  the  gun  until 
the  time  of  its  fal  ling  upon  the  ground.  The  air  first 
makes  a certain  resistance  to  it,  which  causes  it  to 
deviate  from  a straight  line,  and  occasions  a climi- 
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nation  of  its  velocity.  Every  thing  against  which 
it  strikes,  deprives  it  of  a part  of  its  rapidity.  In 
order  to  understand  various  peculiarities  of  gun- 
shot wounds,  it  should  also  be  recollected,  that  the 
ball  has  a double  motion ; one  of  projection,  which 
describes  a parabolical  curve!;  the  other  of  rotation 
on  its  axis,  which  sometimes  continues  after  the 
first  has  ceased.  (See  Dupuytren,  Clin.  Chin 
t.  ii.  p.  437.) 

A ball,  when  it  strikes  a part  of  the  body,  may 
cause  several  kinds  of  injury.  1.  It  may  only 
occasion  a contusion,  without  penetrating  the  part, 
on  account  of  its  being  too  much  spent,  or  of  the 
oblique  way  in  which  it  strikes  the  surface.  2.  It 
may  enter  and  lodge  in  the  substance  of  a part ; in 
which  case,  the  wound  has  only  one  aperture. 
3.  It  may  pierce  through  and  through  ; and  then 
there  are  two  openings,  one  at  the  entrance,  the 
other  at  the  exit  of  the  ball.  The  circumference 
of  the  aperture,  where  the  shot  entered,  is 
usually  depressed  or  forced  inwards;  that  of  the 
opening  from  which  it  came  out,  elevated,  or  promi- 
nent. At  the  entrance  there  is  commonly  more 
contusion,  and  ecchymosis,  than  at  the  exit  of  the 
ball.  The  former  opening  is  generally  narrower  ; 
the  latter  wider,  and  more  irregular,  especially  when 
the  round  smooth  figure  of  the  ball  has  been 
changed  by  its  having  struck  a bone.  The  aperture, 
made  by  the  ball,  in  the  clothes,  is  always  much 
narrower,  than  that  occasioned  in  the  correspond- 
ing integuments.  4.  A cannon-ball  may  tear  off 
a whole  limb. 

Gunshot  wounds  differ  also  according  to  the 
kind  of  body  projected,  its  velocity,  and  the  nature 
and  peculiarities  of  the  parts  injured.  The  pro- 
jected bodies  are  mostly  bullets,  sometimes  cannon- 
balls, sometimes  pieces  of  broken  shells,  and  often, 
on  board  of  ship,  splinters  of  wood. 

As  is  observed  by  a most  eminent  practitioner, 
the  effects  of  gunshot  wounds  depend  very  much 
upon  the  manner  in  which  the  gun  has  been 
loaded,  and  the  distance  at  which  it  has  been  dis- 
charged. If  a fowling-piece  is  merely  loaded  with 
powder  without  any  wad,  and  fired  off  very  near 
the  person  who  receives  injury,  the  integuments  are 
violently  contused.  But,  if  the  same  charge  be 
rammed  down,  the  effects  will  differ  according 
to  the  degree  of  resistance,  and  the  distance  of  the 
wounded  party.  The  following  case  occurred  in  the 
practice  of  Dupuytren.  Two  persons  quarrelled  ; 
and  one  of  them  discharged  a fowling-piece,  loaded 
only  with  powder,  at  the  abdomen  of  his  adversary, 
who  instantly  fell  dead.  The  mouth  of  the  gun 
had  been  not  more  than  a foot  or  two  from  him. 
Dupuytren  having  been  juridically  required  to 
ascertain  the  cause  of  death,  found  the  clothes  torn,  a 
hole  in  the  parietes  of  the  abdomen  more  than  an  inch 
in  diameter,  the  intestine  wounded,  and  the  wad  in 
the  middle  of  the  abdomen.  Parties  attempting 
suicide  sometimes,  in  their  confusion,  forget  to  put 
the  ball  into  the  pistol.  The  explosion  occasions 
a violent  distention  of  the  parietes  of  the  mouth  ; 
and  though  the  vertebral  column  is  not  injured,  the 
soft  palate  is  lacerated,  and  sometimes  the  lower 
jaw  fractured.  ( Dupuytren , in  Clin.  Chir.  t.  ii. 
p.  419.) 

The  many  accidents  which  occur  in  the  shooting 
season,  should  lead  every  surgeon  to  remember 
that  small  shot  acts  in  two  ways  : it  either  strikes 
in  a mass,  “ il  fait  balle,”  as  the  French  term  it, 
which  depends  upon  the  goodness  of  the  fowling- 
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piece  and  its  nearness  to  the  wounded  person,  or 
else  it  is  scattered  and  each  shot  hits  separately. 
In  the  first  case,  its  effects  are  generally  more 
formidable,  than  those  of  a single  bullet.  (See 
Dupuytren,  ib.)  I lately  visited,  with  Mr.  Brox- 
holm,  of  Sunbury,  a young  man  who,  in  taking  a 
fowling-piece  out  of  a cart,  received  its  contents  at 
the  inner  and  upper  part  of  the  arm,  the  mouth  of 
the  gun  being  at  the  moment  close  to  the  limb. 
Tl\e  shots,  in  a mass*  passed  obliquely  through  it  on 
the  outer  side  of  the  humerus,  occasioning  an 
opening  at  their  entrance  not  more  than  an  inch 
and  a half  in  diameter,  but  one  at  their  exit  much 
larger,  and  of  an  irregular  triangular  shape.  This 
case  was  not  followed  by  any  very  severe  conse- 
quences, a circumstance  to  be  ascribed  partly  to 
the  patient’s  good  constitution,  and  partly  to  the 
fortunate  circumstances  of  the  bone,  as  well  as 
other  important  parts,  having  escaped  injury,  and 
no  foreign  body  having  lodged  in  the  part.  The 
wound  was,  however,  attended  with  more  lacera- 
tion, than  one  caused  by  a single  bullet  would 
have  been. 

Angular,  uneven  bodies,  such  as  pieces  of  iron, 
hammered  leaden  bullets,  cut  lead,  fragments  of 
bombshells,  &c.,  produce  far  more  dangerous 
wounds,  than  round  smooth  balls.  Several  per- 
sons were  wounded  at  Paris,  in  the  late  disturbances, 
by  irregular  pieces  of  balls,  which  had  been  broken 
by  striking  first  against  iron  bars.  (Clin.  Chir. 
t,  ii.  p.  429.)  When  a leaden  ball  has  been 
hammered  to  make  it  fit  the  gun,  it  is  lengthened 
into  an  oblong  irregular  body  (un  I'm  got),  which 
often  penetrates  in  the  transverse  position,  and  causes 
horrible  lacerations  of  every  texture  which  it 
enters.  In  sieges,  many  severe  injuries  are  pro- 
duced by  fragments  of  stones  and  brickwork  being 
driven  about  with  immense  violence,  on  being 
struck  by  cannon-balls.  Even  the  ground  itself  is  fre- 
quently scattered  with  such  force  as  to  cause  injuries 
of  a serious  nature.  Several  examples  of  such  oc- 
currences are  noticed  by  M.  Larrey,  jun.  (See  Hist. 
Chir.  da  Siege  de  la  Citadelle  d’ Anvers,  p.42.&c.) 
Irregular  angular  bodies  keep  up  inflammation, 
until  they  are  discharged,  in  the  course  of  the 
suppuration,  or  they  are  extracted.  But  the  textures 
sometimes  become  habituated  to  the  presence  of  a 
ball,  which  is  regular  and  smooth,  and  not  of  too 
large  a size.  A ball  of  this  kind  has  been  known 
to  lodge  for  a considerable  time  in  the  brain,  the 
heart,  or  lungs.  Fibrine  is  first  effused  around  it, 
and,  becoming  organized,  assumes  the  character  of 
villous  membrane,  from  which  pus  exudes,  but 
which  is  rendered  gradually  thinner,  puts  on  a 
smooth  appearance,  and  at  length  secretes  only  a 
little  serosity.  Sometimes,  however,  the  serous  cyst 
accidentally  inflames,  an  abscess  forms,  and  fistulse 
ensue,  which  continue  as  long  as  the  cause  of  the 
irritation.  According  to  the  researches  of  Dupuy- 
tren, wherever  balls  lodge  for  a time,  and  excite 
inflammation  and  suppuration,  they  are  enveloped 
in  a cyst,  whose  structure  resembles  that  of  a mucous 
membrane ; and  after  a certain  period,  a commu- 
nication is  established  between  the  cavity  of  the 
cyst  and  some  point  of  the  surface,  or  of  the 
interior  of  the  body.  On  the  other  hand,  when  a 
ball  excites  neither  inflammation  nor  suppuration, 
the  cyst  presents  an  orginization  exactly  like  that 
of  a serous  membrane,  and  contains  between  it  and 
the  ball  a limpid  serosity.  (See  Dupuytren,  in 
Clin.  Chir.  t.  ii.  p.  432.)  V,  after  extracting  the 


ball  from  such  a cyst,  the  wound  be  closed  and 
healed  by  the  first  intention,  a swelling  is  apt  to 
form,  composed  of  a collection  of  serous  fluid  in  the 
cyst  which  is  left.  Hence,  Dupuytren  recom- 
mends either  the  removal  of  the  cyst  with  the  ball, 
or  filling  it  with  lint. 

On  account  of  the  contusion,  which  the  parts 
suffer,  from  the  violent  passage  of  the  ball  through 
them,  a part  of  the  textures  surrounding  the  wound 
is  most  commonly  deadened,  and  must  afterwards 
be  thrown  off  in  the  form  of  a slough.  Flence,  such 
wounds  are  generally  prevented  from  healing  by 
the  first  intention,  and  most  of  them  necessarily 
suppurate.  This  does  not  take  place  equally  in 
every  gunshot  wound,  nor  in  every  part  of  the  same 
wound  • and  the  difference  commonly  arises  from 
the  variety  in  the  velocity  of  the  body  projected  ;■ 
for,  where  the  ball  has  passed  with  little  velocity, 
which  is  sometimes  the  case  at  its  entrance,  but, 
still  more  frequently,  at  the  part  last  wounded, 
the  injury  may  sometimes  he  healed  by  the  first 
intention.  (J.  Hunter,  p.  523.) 

I believe  that  few  surgeons  of  the  present  day 
suppose,  that  the  whole  track  of  every  gunshot 
wound  must  unavoidably  suppurate,  and  slough  ; 
but,  if  this  idea  prevail,  it  is  plain,  from  the  pre- 
ceding statement,  that  the  authority  of  Mr.  Hunter 
cannot  be  adduced  in  its  support.  At  the  same 
time  I suspect,  that  few  army-surgeons  will  be 
inclined  to  question  the  correctness  of  Mr.  Hunter’s 
account  of  the  general  occurrence  of  a degree  of 
sloughing,  or  of  the  deadened  state  of  a part  of 
the  surface  of  a wound,  particularly  in  the  vicinity 
of  the  entrance  of  the  ball,  or  the  truth  of  his  ob- 
servations about  the  common  necessity  of  the  se- 
paration of  such  slough  before  the  parts  will  heal ; 
and  whether  the  dead  parts  be  thrown  off  in  small 
fragments  with  the  matter,  or  larger  portions,  the 
fact  is  still  correct.  Dupuytren  seems,  indeed,  not  to 
admit  Flunter’s  exception,  for  he  describes  the  whole 
surface  of  the  track  of  the  ball  as  converted  into  an 
eschar,  several  lines  thick,  which  must  be  thrown 
off  by  an  inflammatory  process,  and  suppuration. 
Hence,  says  he,  union  by  the  first  intention  is 
impossible,  and  the  attempt  at  it  frequently  danger- 
ous. (See  Clin.  Chir.  t.  ii.  p.  450.) 

M.  H.  Larrey,  in  his  account  of  the  gunshot 
wounds,  which  occurred  at  the  siege  of  the  citadel 
of  Antwerp,  has  recorded  several  cases,  where  the 
solutions  of  continuity  were  perfectly  regular,  and 
more  or  less  like  those  made  by  a cutting  instrument. 
Thus,  one  which  was  caused  by  the  fragment  of  a 
shell,  carried  away  a portion  of  the  integuments  of 
the  chest,  leaving  a wound  of  a regular  and  ellip- 
tical shape,  resembling  that  produced  by  an  ampu- 
tation of  the  breast.  Its  sides  were  brought  together 
without  sutures,  and  a cure  was  speedily  accom- 
plished. (See  Iiist.  Chir.du  Siege  de  la  Citadelle 
d’ Anvers,  p.  138.) 

Foreign  bodies  more  frequently  lodge  in  gun- 
shot wounds  than  any  others,  and  are  commonly 
of  three  kinds.  1.  Pieces  of  clothing,  or  other 
things,  which  the  ball  forced  before  it  into  the 
limb.  2.  The  ball  itself.  3.  Loose  splinters  of 
bone.  It  is  only  when  the  ball  strikes  the  naked 
flesh,  touches  no  bone,  and  goes  quite  through  the 
part,  that  the  wound  can  be  free  from  extraneous 
matter.  Foreign  bodies  are  the  cause  of  numerous 
unfavourable  symptoms,  by  irritating  sensible  parts, 
and  exciting  pain,  inflammation,  spasms,  hemor- 
rhage, long  suppuration,  &e. ; and  the  more  un- 
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even,  pointed,  and  hard  they  are,  the  more  likely 
they  are  to  produce  these  evils.  Hence,  spiculae 
of  bone  are  generally  the  most  to  be  dreaded. 

The  great  obliquity  and  length  of  the  fissures, 
produced  in  the  cylindrical  bones  by  musket-balls, 
are  such  as  are  not  remarked  in  any  ordinary 
fractures.  When  I was  with  the  army  in  Holland, 
in  the  year  1814,  I had  in  the  hospital  at  Ouden- 
hosch,  several  fatal  compound  fractures  of  the 
thigh,  caused  by  gunshot  violence.  The  fissures 
in  some  of  these  examples  were  found  to  extend 
two-thirds  of  the  length  of  the  bone.  This  fact  is 
noticed  by  Mr.  Guthrie:  “ The  fractures  extend 
far  above  and  below  the  immediate  part  struck  by 
the  ball,  and,  as  far  as  depends  upon  my  inform- 
ation from  the  examination  of  limbs  that  were 
amputated,  farther  downwards  than  upwards ; so 
that,  from  a fracture  in  the  middle  of  the  thigh,  I 
have  often  seen  fissures  extend  into  the  condyles, 
and  cause  ulceration  of  the  cartilages  of  the  knee- 
joint,”  &c.  (On  Gunshot  Wounds,  p.  190.) 

It  is  commonly  stated  that,  when  a cannon-ball 
tears  off  a limb,  it  produces  a violent  concussion  of 
the  whole  body,  and  a general  derangement  of  all 
ts  functions.  This,  however,  is  by  no  means 
always  true.  I saw,  some  years  ago,  in  London, 
a young  sailor,  whose  arm  had  been  completely 
torn  off  at  the  shoulder,  by  a cannon-ball  from 
one  of  the  forts  at  Guadaloupe,  in  March,  1808  : 
he  suffered  no  dreadful  concussion  of  his  body,  nor 
were  his  senses  at  all  impaired.  This  case  was 
very  remarkable,  as  the  scapula  was  so  shattered, 
that  Mr.  Cummings,  of  Antigua,  was  under  the 
necessity  of  removing  the  whole  of  it.  The  patient 
recovered  in  two  months.  The  axillary  artery  did 
not  bleed. 

One  occasional  consequence  of  gunshot  wounds 
is  inflammation  and  suppuration  of  some  internal 
viscus,  especially  of  the  liver.  Mr.  Rose  classes 
these  occurrences  amongst  the  effects  of  constitu- 
tional irritation  arising  from  local  injury,  and 
considers  them  as  striking  illustrations  of  the  irre- 
gular action  in  the  vascular  system,  to  which  that 
irritation  may  give  rise.  He  is  also  of  opinion 
that  an  explanation  of  the  subject  may  be  deduced 
from  the  principles  laid  down  by  Mr.  Travers. 
(See  Med.  Chir.  Trans,  vol.  xiv.  p.263.;  and 
Travers’s  Inquiry  concerning  Constitutional  Irri- 
tation, 8vo.  Lond.  1826.)  Several  cases  of  the 
above  nature  are  related  in  the  Mem.  de  l’ Acad, 
de  Chir,;  and  many  patients  in  the  Peninsula,  who 
had  undergone  secondary  amputations  for  gunshot 
injuries,  were  destroyed  by  affections  of  their 
lungs,  liver,  &c.  (See  Guthrie  on  Gunshot 
Wounds,  p.  74.  et  seq.)  The  true  cause  is  phlebitis. 

From  the  circumstance  of  the  inner  surface  of 
gunshot  wounds  being  often  more  or  less  dead- 
ened, they  are  late  in  inflaming.  This  explanation 
of  the  fact,  as  delivered  by  John  Hunter,  is  the 
best  yet  offered.  The  fact  itself  of  traumatic 
inflammation  being  at  first  generally  more  indo- 
lent, than  that  of  a common  contused  wound,  was 
noticed  by  Pare  ; and  it  gives  to  gunshot  wounds, 
in  their  first  stage,  as  Dupuytren  observes,  a de- 
ceitful appearance  of  mildness  (see  Clin.  Chir. 
t.  ii.  p.  452.)  ; for  afterwards,  the  inflammation, 
which  is  often  more  considerable  at  the  entrance 
than  the  exit  of  the  ball,  becomes  very  intense. 
But,  when  a ball  has  fractured  a bone,  which 
fracture  has  occasioned  great  injury  of  the  soft 
parts,  independently  of  that  caused  immediately 
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by  the  ball  itself,  the  inflammation  will  come  on 
as  quickly  as  in  cases  of  compound  fracture  ; be- 
cause the  deadened  part  bears  no  proportion  to 
the  laceration  or  wound  in  general.  (J.  Hunter, 
p.  524.)  V 

Irom  tne  same  circumstance  of  a part  being 
often  deadened,  gunshot  wounds  frequently  can- 
not be  completely  understood  in  the  first  instance  ; 
for,  in  many  cases,  it  is  at  first  impossible  to  know 
what  parts  are  killed,  whether  bone,  tendon,  or 
soft  part.  Nor  can  this  be  ascertained  till  the 
slough  separates,  which  often  makes  the  wound 
much  more  complicated  than  was  previously  ima- 
gined. For,  some  viscus,  or  a part  of  some  viscus, 
or  a part  of  some  large  artery,  or  even  a bone, 
may  have  been  killed  by  the  violence.  If  a piece 
of  the  intestine  has  been  killed,  the  contents  of  the 
bowel  will  begin  to  come  through  the  wound  when 
the  slough  separates.  If  a portion  of  a large  blood- 
vessel is  killed,  a profuse,  and  even  fatal  hemor- 
rhage may  come  on,  when  the  slough  is  detached, 
although  no  material  quantity  of  blood  may  have 
been  previously  lost.  (See  Hunter,  p.  525.) 
Thus,  several  days  after  the  receipt  of  the  wound, 
and  when  all  danger  from  inflammation  is  over,  a 
bleeding  per  anum,  occasioned  by  the  separation 
of  a slough  from  some  internal  vessel,  may  destroy 
the  patient,  as  happened  in  a very  interesting  case 
reported  by  Mr.  Guthrie.  (p.  13.  ed.  2.)  A 
soldier  of  the  2d  battalion  of  the  44th  regiment  was 
shot  in  the  ham  at  the  assault  of  Bergen-op-zoom, 
in  1814.  There  was  no  hemorrhage  for  ten  days  ; 
but,  at  the  end  of  this  period,  the  popliteal  artery 
gave  way,  and  I was  obliged  to  take  up  the 
femoral  artery,  by  Which  means  the  bleeding  was 
effectually  stopped,_and  the  man  recovered.  This 
fact,  and  another  related  by  Baron  Boyer  (An- 
nuaire  Med.  Chir.  de  Paris,  p.  364.  4to.  Paris, 
1819.),  prove,  that  a ligature  on  the  femoral  artery 
may  sufficiently  check  the  current  of  blood  through 
the  popliteal  artery  to  put  a stop  to  haemorrhage 
from  a wound  in  it ; and  though  such  practice  in 
some  other  cases  of  wounded  arteries  is  inefficient, 
on  account  of  the  facility  with  which  the  blood 
passes  through  the  anastomoses  into  the  part  of 
those  vessels  below  the  ligature  (see  Arteries), 
its  general  success,  in  gunshot  wounds  of  the  ham, 
would  be  of  infinite  advantage,  not  only  on  account 
of  the  difficulties  of  taking  up  the  popliteal  artery 
itself  (difficulties  ably  depicted  by  Scarpa),  but 
because  laying  open  the  inflamed  and  diseased 
parts  would  frequently  have  a fatal  termination. 
Dupuytren  and  Delpech,  on  the  latter  principle, 
have  in  several  instances  taken  up  the  femoral  artery 
for  the  stoppage  of  bleeding  from  the  tibial  arteries 
in  compound  fractures ; and  with  complete  suc- 
cess. In  University  College  Hospital,  I took  up  the 
popliteal  artery  for  the  suppression  of  repeated 
and  profuse  hemorrhage  from  the  posterior  tibia!* 
artery,  which  had  been  divided  in  a lad,  who,  as  he 
was  cleaning  a window,  slipped,  and  his  leg  passed 
through  the  glass,  and  the  posterior  soft  parts 
were  divided  down  to  the  bone.  As  the  bleeding 
ceased,  the  wound  was  dressed,  but,  in  conse- 
quence of  returns  of  hemorrhage,  the  house  sur- 
geon made  several  unsuccessful  attempts  to  secure 
the  ends  of  the  artery,  and  the  wound  had  at 
length  assumed  a formidable  appearance,  with 
considerable  swelling  and  tendency  to  gangrene. 
I therefore  preferred  tying  the  popliteal  artery. 
The  result  was  entirely  successful,  no  recurrence 
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of  bleeding  having  been  experienced.  At  the 
same  time,  I would  have  surgeons  always  recol- 
lect the  important  difference  between  an  aneu- 
rismal  and  a wounded  artery ; for  as,  in  the  first 
case,  there  is  no  outlet  for  the  blood,  the  transmis- 
sion of  this  fluid  into  the  part  of  the  vessel  below 
the  ligature  may  keep  up  a pulsation  in  the  tumour, 
and  retard  the  cure  of  the  disease,  but  is  attended 
with  no  risk  of  hemorrhage  ; while  the  same  free 
passage  of  the  blood  into  the  wounded  portion  of 
a large  artery  would  give  rise  to  dangerous  bleed- 
ing ; and  hence,  the  general  necessity  of  applying 
two  ligatures,  one  immediately  above,  the  other 
below,  the  aperture  in  such  a vessel.  A single 
ligature  on  the  brachial  artery  fails,  as  I had  an 
opportunity  of  seeing  in  Holland,  in  a case  of  gun- 
shot wound,  where  either  that  vessel,  or  the  com- 
mencement of  the  radial,  or  ulnar,  gave  way,  on 
the  loosening  of  the  sloughs  ; and,  as  there  was 
considerable  swelling,  oedema,  and  inflammation 
of  the  limb,  threatening  gangrene,  the  surgeon, 
under  whose  care  the  patient  was,  deemed  it  right 
to  perform  amputation. 

I should  be  sorry,  if  these  observations  were  to 
hold  out  any  general  encouragement  of  the  wrong 
and  dangerous  practice  of  applying  only'  one  liga- 
ture above  a wound  in  a large  artery,  or  in  any 
recent  case  of  false  diffused  aneurism.  The  re- 
marks, delivered  above,  wei’e  chiefly  intended  to 
refer  to  gunshot  wounds  of  the  ham,  with  injury 
of  the  popliteal  artery,  and  hemorrhage  first  break- 
ing out  several  days  after  the  receipt  of  the  wound, 
when  all  the  parts  behind,  the  knee  are  enormously 
swelled,  and  in  a state  of  inflammation  and  sup- 
puration. Here  the  hope  of  avoiding  any  addi- 
tional violence,  or  injury  of  the  diseased  parts 
behind  the  knee,  may  be  a good  reason  for  taking 
the  chance  of  stopping  the  bleeding  by  a ligature 
applied  to  the  femoral  artery  ; a reason,  how-ever, 
which  would  not  exist  in  the  case  of  a recent 
wound  of  the  popliteal  artery  with  a knife.  At 
the  same  time,  I believe  this  means  of  checking 
the  current  of  blood  will  not  always  suffice,  and 
that  occasionally  either  the  dangerous  expedient 
of  cutting  open  the  swelling  in  this  diseased  state 
of  the  ham,  and  of  applying  a ligature  above  and 
below  the  aperture  in  the  popliteal  artery,  must 
unavoidably  be  encountered,  or  amputation  per- 
formed. Why  the  first  plan  has  answered  in  some 
cases,  and  not  in  others,  may  depend  upon  the 
size  and  condition  of  the  wound,  or  opening  in  the 
artery,  and,  in  examples  of  sloughing,  upon  the 
degree  in  which  the  tube  of  the  vessel  may  have 
been  closed  by  the  adhesive  inflammation.  Some 
wrong  conclusions  may  also  have  been  made, 
respecting  the  trunk  of  the  vessel  being  wounded 
or  opened,  while  in  fact  only  a branch  of  it  was 
concerned. 

When  the  ball  moves  with  little  velocity,  the 
mischief  is  generally  less;  the  bones  are  not  so 
likely  to  be  fractured  ; the  parts  are  less  deadened, 
&c.  However,  when  the  velocity  is  just  great 
enough  to  splinter  a bone,  which  is  touched,  the 
splintering  is  generally  more  extensive,  than  if  the 
impetus  of  the  ball  had  been  much  greater,  in 
which  case  a piece  is  more  likely  to  be  taken  out. 
When  the  ball  moves  slowly,  it  is  more  likely  to 
be  turned  by  any  resistance  it  may  encounter  in 
its  passage  through  parts  ; and  hence  the  wound  is 
more  apt  to  take  a winding  course. 

The  track  of  a ball  is' generally  more  or  less  tor- 
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tuous,  in  consequence  of  the  irregular  retraction  of 
the  different  textures,  change  of  the  wounded 
person’s  attitude,  and  the  deviations  of  the  pro- 
jectile itself. 

When  a ball  enters  a part  with  great  velocity, 
but  is  almost  spent,  before  it  comes  out  again,  in 
consequence  of  the  resistance  it  has  met  with,  there 
may  be  a good  deal  of  sloughing  about  the  en- 
trance, and  little  or  none  about  the  exit,  owing  to 
the  different  degrees  of  celerity  with  which  the  ball 
traversed  the  parts.  (See  Hunter  on  Inflammation, 
Gunshot  Wounds,  c.) 

The  effects  of  a ball  upon  a bone  are  different 
in  different  cases.  Sometimes  they  only  amount 
to  a contusion  of  it;  but  this  accident,  though 
slight  in  appearance,  is  frequently  followed  by 
perilous  consequences.  The  periosteum,  if  not 
destroyed,  inflames  and  separates  from  the  bone, 
and  necrosis  ensues,  to  a greater  or  lesser  extent. 
If  the  bone  be  of  a spongy  texture,  the  inflam- 
mation may  spread  far  in  its  internal  vascular 
structure.  In  the  skull,  the  two  tables  are  almost 
always  attacked  by  necrosis,  anff  the  dura  mater 
inflames  consecutively.  If  the  force  of  the  pro- 
jectile be  such  as  to  overcome  the  resistance  of  the 
bones,  these  are  broken  with  greater  facility,  in  pro- 
portion as  their  hardness  is  more  considerable,  and 
their  elasticity  less.  The  flat  bones,  like  those  of  the 
cranium  and  the  scapula,  are  sometimes  perforated 
as  cleanly  as  if  a portion  of  them  had  been  taken 
out  with  a circular  saw.  In  other  instances,  they 
are  more  extensively  broken  and  comminuted.  A 
ball  may  break  a part  of  a long  bone,,  like  the 
tibia,  without  a fracture  being  produced,  extending 
through  all  its  circumference  ; but,  more  com-* 
monly,  the  middle  compact  portions  of  the  long 
bones  are  reduced  into  numerous  fragments  of  va- 
rious shape  and  dimensions.  If  the  projectile 
retains  but  very  little  impetus^  or  strikes  a bone 
obliquely,  this  may  be  fractured,  without  being  at 
all  splintered.  Of  this,  two  instances  are  recorded 
by  Dupuytren.  (Clin.  Chir.  t.  ii.  p.442.) 

Gunshot  wounds  may  have  either  one  or  two 
apertures,  according  as  the  ball  has  lodged,  or 
passed  quite  through  the  part.  In  some  cases,  the 
openings  are  diametrically  opposite  each  other  ; in 
others,  they  are  not  so,  the  direction  of  the  ball 
having  been  changed  by  the  resistance  which  it 
met  with  from  a bone,  cartilage,  tendon,  &c.  Thus 
a ball  has  been  known  to  enter  just  on  the  inside 
of  the  ankle,  and  come,  out  near  the  knee  ; to  enter 
the  forehead,  and  come  out  at  the  temple,  &c. 

( Richerand ,Nosographie  Chir.  t.  i.  p.  219.  edit.  2.) 
Dr.  Hennen  mentions  an  instance,  in  which  a ball 
entered  near  the  pomum  Adami,  and,  after  running 
completely  round  the  neck,  was  found  in  the  very 
orifice  at  which  it  had  entered.  “ This  circuitous 
route  is  a very  frequent  occurrence,  particularly 
when  balls  strike  the  ribs,  or  abdominal  muscles  ; 
for  they  are  turned  from  the  direct  line  by  a very 
slight  resistance  indeed,  although  they  will  at  times 
run  along  a continued  surface,  as  the  length  of  a 
bone,  along  a muscle,  or  a fascia,  to  a very  extra- 
ordinary distance.”  Dr.  Hennen  refers  to  cases, 
in  which  the  ball  traversed  almost  the  whole  extent 
of  the  body  and  extremities.  “ In  one  instance, 
which  occurred  in  a soldier,  with  his  arm  extended 
in  the  act  of  endeavouring  to  climb  up  a scaling- 
ladder,  a ball,  which  entered  about  the  centre  of 
the  humerus,  passed  along  the  limb,  and  over  the 
posterior  part  of  the  thorax,  coursed  among  the 
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abdominal  muscles,  dipped  deep  through  the 
glutaei,  and  presented  on  the  forepart  of  the  op- 
posite thigh,  about  midway  down.  In  another 
case,  a ball,  which  struck  the  breast  of  a man 
standing  erect  in  the  ranks,  lodged  in  the  scrotum.” 
( Principles  of  Military  Surgery , p.  34.  ed.2.)  Le 
Vacher  saw  a case,  in  which  a ball  entered  the 
front  of  the  thigh,  and  came  out  at  the  point  dia- 
metrically opposite,  without  the  femur  being 
broken.  Facts  of  this  description  are  all  capable 
of  explanation,  by  reference  to  the  laws  of  pro- 
jectiles, already  noticed. 

Indeed,  as  Dupuytren  observes,  nothing  is  more 
diversified  and  extraordinary  than  the  course  of 
projectiles  amidst  the  textures  of  the  body.  In 
1830,  a combatant,  on  the  Pont  d’Arcole,  was 
struck  by  a ball,  which  entered  at  the  internal 
angle  of  the  left  eye  ; and  the  wound,  which  took 
a direction  backwards,  and  rather  to  the  right, 
seemed  as  if  it  had  gone  quite  through  the  head. 
However,  the  ball,  after  passing  below  the  cra- 
nium, made  its  exit  above  the  right  shoulder.  The 
man  soon  recovered,  without  any  dangerous  symp- 
toms. Another  man  was  wounded  in  the  head, 
on  the  Pont  Notre  Dame  ; the  ball  went  through 
his  hat,  travelled  along  the  right  side  of  the  nose, 
penetrated  the  upper  lip,  broke  four  of  the  upper 
teeth,  fractured  the  lower  jaw,  came  out  behind 
the  chin,  entered  again  at  the  root  of  the  neck  be- 
hind the  clavicle,  and  lodged  in  the  cushion  of  the 
left  shoulder.  This  patient  died  of  inflammation 
of  the  chest.  (See  Clin.  Chir.  t.  ii.  p.  448.) 

When  there  is  only  one  opening,  we  may  infer, 
that  the  wound  contains  a foreign  body.  An  ex- 
ception to  this  observation  occurs,  however,  when 
a ball,  instead  of  tearing  the  clothes,  or  linen, 
carries  a portion  of  them,  in  the  form  of  a pouch, 
into  the  wound,  and,  when  such  portion  of  the 
clothes  is  withdrawn,  the  ball  falls  out ; and  if  this 
circumstance  be  not  noticed,  the  presence  of  a 
single  opening  may  lead  to  the  idea,  that  the  bullet 
is  lodged  in  the  part.  An  instance  of  this  kind 
is  cited  by  Pare,  for  the  purpose  of  refuting  the 
former  notion,  that  the  ball  burnt  the  parts.  A 
case,  in  which  a piece  of  a shirt  was  carried  in  this 
manner  four  inches  into  the  flesh,  is  mentioned  by 
Mr.  Guthrie  (p.  20.  ed.  2.). 

In  1814,  a French  soldier,  wounded  under  the 
walls  of  Paris,  was  brought  to  the  Hotel-Dieu. 
On  examining  the  upper  part  of  the  leg,  Dupuy- 
tren found  some  cloth  forced  into  the  tibia ; and 
on  pulling  it  out,  which  required  considerable 
effort,  a ball  was  extracted,  completely  enveloped 
in  a piece  of  gaiter.  Amongst  the  wounded 
brought  into  La  Pitie,  in  July  1830,  was  one  case, 
in  which  a ball  had  penetrated  the  abdomen,  pro- 
pelling before  it  a portion  of  the  shirt,  which  was 
not  torn,  and  served  very  usefully  to  facilitate  the 
extraction  of  the  projectile.  (See  Dupuytren,  in 
Clin.  Chir.  t.  ii.  p.  426.)  It  is  possible  aiso  for  a 
ball  to  be  stopped  immediately  it  has  entered  the 
body,  and  then  to  be  ejected  by  the  elasticity  of  the 
parts,  against  which  it  strikes,  as  the  cartilages  of 
the  ribs.  ( Guthrie , p.  19.  ed.  2.) 

When  there  are  two  apertures  made  by  one  shot, 
the  ball,  or  at  all  events  a portion  of  it,  has  escaped ; 
but  pieces  of  the  clothes,  Slc.  may  still  be  lodged  in 
the  part.  Care  must  be  taken,  however,  not  to 
confound  with  these  cases  others,  in  which  the  plu- 
rality of  openings  has  been  made  by  different  balls. 

'■“.It  is  no  uncommon  thing  (observes  Dr.  J. 
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Thomson),  for  a ball,  in  striking  agaiflst  the  sharp 
edge  of  a bone,  to  be  split  into  two  pieces,  each 
of  which  takes  a different  direction.  Sometimes 
it  happens,  that  one  of  the  pieces  remains  in 
the  place  which  it  struck,  while  the  other  con- 
tinues its  course  through  the  body.  Of  a ball, 
split  by  the  edge  of  the  patella,  I have  known 
one  half  pass  through  at  the  moment  of  the  in- 
jury, and  the  other  remain  in  the  joint  for  months, 
without  its  presence  there  being  suspected.  In 
the  same  manner,  I have  known  a ball  divided 
by  striking  against  the  spine  of. the  scapula,  and 
one  portion  of  it  pass  directly  through  the  chest, 
from  the  point  of  impulse,  while  the  other  moved 
along  the  integuments,  till  it  reached  the  elbow- 
joint.  But,  the  most  frequent  examples  of  the 
division  of  bullets,  which  we  had  occasion  to  see, 
were  those  which  were  produced  by  balls  striking 
against  the  spherical  surface  of  the  cranium.  It 
sometimes  happens,  that  one  portion  of  the  ball 
enters  the  cranium,  while  the  other  either  remains 
without,  or  passes  over  its  external  surface.  Not 
unfrequently,  in  injuries  of  the  cranium,  the  balls 
are  lodged  between  its  two  tables,  in  some  in- 
stances much  flattened,  and  altered  in  their  shape, 
and,  in  other  instances,  without  their  form  being 
changed.”  From  these  facts,  it  must  be  evident, 
that  even  when  a gunshot  wound  has  two  orifices, 
the  surgeon  cannot  be  certain,  that  the  bullet  has 
not  been  divided,  and  that  no  portion  is  lodged, 
unless  the  entire  ball  itself  happen  to  be  found. 
(See  Thomson’s  Obs.  in  Military  Hospitals  in  Bel- 
gium, p.  37,  &c.)  This  part  of  the  subject  is 
noticed  by  all  the  best  practical  writers,  and  espe- 
cially by  Barons  Larrey  and  Dupuytren.  When  a 
ball  strikes  against  hard  substances,  it  is  liable, 
says  Dupuytren,  to  be  changed  in  its  shape,  flat- 
tened, or  broken  into  fragments,  so  as  to  produce 
injuries,  not  readily  accounted  for.  Thus,  in  one 
case  mentioned  by  him,  the  ball  struck  against  the 
sharp  edge  of  the  right  tibia,  and  was  split  into* 
two  pieces,  each  of  which  passed  through  the  calf 
of  that  limb,  and  then  lodged  in  the  calf  of  the 
other.  Thus,  five  openings  were  made  by  a single 
ball.  ( Dupuytren , Clin.  Chir.  t.  ii.  p.  428.)  In 
July  1830,  a Swiss  soldier  was  brought  into  the 
Hotel-Dieu,  wounded  by  a ball,  which  had  frac- 
tured the  right  parietal  bone,  and  been  split  into 
two  pieces,  one  of  which  escaped  through  the 
scalp,  whilst  the  other  passed  through  the  posterior 
lobe  of  the  brain,  and  lodged  upon  the  tentorium. 
About  the  same  period,  another  individual  was 
admitted  into  the  same  hospital,  with  the  occiput 
fractured,  by  a ball  which  was  split,  but  fixed 
with  the  margin  of  the  bone  in  its  cleft.  ( Dupuy- 
tren, Clin.  Chir.  t.  ii.  p.  444.)  A single  ball, 
though  not  split,  may  produce  several  openings.  M . 
H.  Larrey  mentions  a case,  in  which  a ball  passed 
through  the  hand,  then  the  skin  of  the  groin,  and 
next  the  left  buttock,  so  as  to  cause  six  openings. 
(See  Hist.  Chir.  du  Siege  d’ Anvers,  p.  67.)  Mr. 
Guthrie  once  spoke  to  me  of  another  instance,  in 
which  six  openings  were  left  by  a single  ball, 
that  passed  through  both  thighs  and  the  scrotum. 

As  the  ends  of  the  vessels  are  contused  and 
torn,  gunshot  wounds  have  generally  at  first  little 
propensity  to  bleed  seriously,  unless  vessels  of 
importance  happen  to  be  injured.  In  the  begin- 
ning there  may  even  be  little  hemorrhage  ; though 
a considerable  artery  be  so  hurt,  that  it  afterwards 
sloughs,  and  a dangerous,  or  fatal,  bleeding  arises. 
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Thus  (as  I have  already  mentioned),  in  one  of  my 
own  patients,  who  had  received  a musket-ball 
through  the  ham,  the  popliteal  artery  gave  way 
about  ten  days  after  the  injury,  and  compelled  me 
to  take  up  the  femoral  artery  ; and,  in  the  Eliza- 
beth Hospital  at  Brussels,  amongst  the  patients 
under  the  care  of  my  friend  Mr.  Collier  and  my- 
self, about  a week  after  the  battle  of  Waterloo, 
the  cases  of  hemorrhage,  on  the  loosening  of  the 
sloughs,  were  numerous,  not  at  all  coinciding 
with  a calculation,  that  the  proportion  of  such  ex- 
amples, requiring  the  ligature  of  arteries,  is  only 
three  or  four  in  1000.  ( Guthrie  on  Gunshot 

Wounds,  p.  8.  ed.  2.)  In  Holland,  the  truth  of 
Mr.  Hunter’s  observation  upon  this  point  appeared 
to  me  to  be  completely  confirmed. 

It  has  long  been  known,  that  a limb  may  be 
torn,  or  shot  off,  even  near  to  the  trunk  of  the 
body,  and  hardly  any  hemorrhage  arise.  We  had 
numerous  proofs  of  this  fact  after  the  battle  of 
"Waterloo.  I had  under  my  care  a man  of  the 
rifle  brigade,  wdiose  arm  was  shattered  to  pieces  as 
high  as  the  shoulder,  yet  there  was  no  hemorrhage. 
I amputated  the  thigh  of  a Dutch  soldier,  whose 
leg  had  been  completely  shot  off  by  a cannon- 
ball ; but  there  was  no  hemorrhage  before  the 
operation.  At  Merksam,  in  1814,  I saw  a case, 
in  which  the  greater  part  of  the  clavicle,  scapula, 
and  many  adjacent  parts,  had  been  carried  away 
by  a cannon-ball ; and  yet  no  bleeding  of  con- 
sequence occurred.  The  reason  why  a gunshot 
wound  sometimes  does  not  bleed  much,  though  an 
artery  of  magnitude  is  torn,  is  because  the  vessel 
is  nearly  in  the  same  state  as  when  torsion  has 
been  practised  ; that  is  to  say,  the  end  of  it  has 
been  violently  stretched,  so  as  to  draw  out  the 
elastic  external  coat  from  the  inner  ones,  which 
remain  in  the  form  of  irregular  folds,  within  the 
mouth  of  the  artery,  constituting  a kind  of  barrier 
against  the  escape  of  the  blood.  But,  if  the  artery 
be  only  partly  torn  through,  this  change  is  not  suffi- 
ciently complete,  and  a profuse  and  fatal  hemor- 
rhage may  immediately  follow  the  wound.  The 
eschar  and  clot  that  forms  within  the  vessel,  are 
also  additional  obstacles  to  the  bleeding. 

Sometimes,  after  a limb  has  been  shot  off,  the 
large  arteries  do  not  bleed  in  amputation.  We 
saw  a man  (says  Dr.  Thomson),  whose  leg  had 
been  shot  off  by  a cannon-ball ; in  amputating  his 
limb  above  the  knee,  the  arteries  of  the  thigh  were 
not  perceived  to  bleed  ; nor  did  any  of  them  after- 
wards require  to  be  tied.  A case,  similar  to  this, 
also  presented  itself,  in  which  the  arm  had  been 
shot  away  close  to  the  shoulder-joint.” 

Sometimes  the  contusion,  produced  by  a can- 
non-ball, or  the  passage  of  a bullet  in  the  vicinity 
of  a large  artery,  seems  to  cause  a laceration  of 
the  inner  coat  of  the  vessel,  and  a subsequent  obli- 
teration of  its  cavity  by  the  effusion  of  coagulable 
lymph.  Facts  in  proof  of  this  statement  are 
recorded  by  Dr.  Thomson.  (See  Ohs.  in  the  Mi- 
litary Hospitals  in  Belgium i,  p.  34,  35.) 

In  general,  the  most  dangerous  kind  of  hemor- 
rhage from  gunshot  wounds  is  that  named  conse- 
cutive, or  secondary.  Either  the  artery  has  been 
totally,  or  partially  divided.  In  the  first,  case,  the 
slough  immediately  produced  by  the  ball,  the  clot, 
which  forms  in  the  cavity  of  the  vessel  up  to  the 
first  collateral  branch,  and  (as  I should  add)  the 
irregular  folds  of  the  inner  coats,  detached  from 
the  outer,  put  a stop  to  the  bleeding.  But, 
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frequently,  as  soon  as  the  circulation  acquires 
strength,  these  impediments  are  overcome,  and 
hemorrhage  comes  on.  In  other  cases,  they  con- 
tinue to  be  efficient,  until  the  whole  internal 
surface  of  the  wound,  and  the  lacerated  and  dis- 
organised part  of  the  artery,  are  detached  and 
loosened,  as  suppuration  advances.  But,  in  this 
stage,  if  the  end  of  the  obliterated  artery  is  too 
short,  if  the  adhesive  process  is  incomplete,  or  the 
patient  moves  about  too  much,  the  artery  will  give 
way.  As  Dupuytren  observes,  it  is  most  com- 
monly about  the  tenth,  fifteenth,  or  even  as  late 
as  the  twentieth  day,  that  these  secondary  hemor- 
rhages happen,  without  any  particular  symptom 
to  give  warning  of  their  occurrence,  excepting  a 
thin  bloody  serosity,  which  is  sometimes  discharged 
from  the  wound.  Hence  the  necessity  for  the 
utmost  vigilance  at  the  period,  when  such  bleed- 
ings are  to  be  expected.  They  are  infinitely  more 
perilous  than  primary  hemorrhages,  both  on  ac- 
count of  the  patient’s  weakened  state,  and  the 
condition  of  the  arteries  and  surrounding  textures, 
occasioned  by  the  inflammation.  In  cases  of  pri- 
mary hemorrhage,  the  artery  may  be  readily 
distinguished,  taken  hold  of,  and  tied  ; and  the 
ligature  does  not  separate  before  the  expiration  of 
several  days,  when  the  process  of  obliteration  has 
been  insured.  But,  in  secondary  hemorrhages, 
circumstances  are  different.  The  tissues  are  re- 
tracted and  converted  into  a compact  mass,  and 
the  vessel,  which  can  hardly  be  discerned,  is  easily 
cut  through  by  the  ligature,  or,  at  all  events,  the 
latter  falls  off  before  the  obliteration  has  acquired 
adequate  strength.  Hence,  bleeding  frequently 
comes  on  again  in  the  course  of  a few  hours.  In 
cases  of  this  description,  Dupuytren  observes,  there 
is  no  other  resource  but  that  of  taking  up  the  trunk 
of  the  artery  at  a greater  or  lesser  distance  from  the 
accidental  opening  in  it.  (See  Clin.  Chir.  t.ii.p.  465.) 

Still  later  forms  of  secondary  haemorrhage  occur 
in  gunshot  wounds,  complicated  with  hospital  gan- 
grene, or  bad  compound  fractures,  which  have 
been  in  the  suppurative  stage  for  weeks,  or  months. 
In  these  last  examples,  even  small  arteries  may 
pour  out  at  once,  or  by  repetition,  a quantity  of 
blood,  sufficient  to  bring  the  debilitated  patient 
quickly  to  the  grave.  The  blood  does  not  issue 
from  one  individual  vessel,  but  from  the  whole 
surface  of  the  wound,  as  from  a sponge,  and  is  so 
thin  as  to  resemble  blood  and  water. 

Gunshot  wounds,  particularly  those  of  the  limbs, 
are  frequently  complicated  with  broken  bones, 
which  are  a principal  source  of  danger.  The  bones 
are  seldom  fractured  merely  in  one  place  ; but 
almost  always  splintered  into  numerous  irregular 
pieces,  which  the  violence  of  the  shock  often  se- 
parates from  the  rest  of  the  bone,  and  forces  into 
the  surrounding  soft  parts.  If,  to  such  mischief, 
be  added  that  which  the  soft  textures  experience 
from  the  direct  action  of  the  projectile  itself,  the 
laceration  of  muscles,  tendons,  fasciae,  nerves,  and 
blood-vessels,  there  will  be  exemplified,  as  Baron 
Dupuytren  justly  remarks,  a combination  of  every 
thing  bad,  which  a complicated  fracture  can  be 
attended  with.  In  no  situation  is  the  danoer 
greater,  than  in  the  leg  and  thigh  ; in  the  former, 
on  account  of  the  thickness  of  the  muscles  and 
fasciae  j in  the  latter,  on  account  of  the  number 
and  size  of  the  bones.  The  immediate  conse- 
quence of  the  fracture,  and  the  presence  of  splin- 
ters, is  a violc.pti  nfiammation,  commencing  in  the 
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broken  part,  and  propagating  itself  to  the  whole 
limb.  The  textures,  most  seriously  contused,  are 
frequently  seized  with  gangrene  ; and,  after  the 
sloughs  have  been  detached,  extensive  portions  of 
bone  are  left  exposed.  This  is  very  often  noticed 
in  fractures  of  the  leg.  The  suppuration  becomes 
profuse  ; the  fragments  of  bone  lie  inundated  in 
pus,  and,  becoming  denuded,  lose  their  vitality  y 
and  the  pus  itself  passes  by  long  sinuses  between 
the  layers  of  muscles,  and  along  the  surface  of  the 
bone,  to  a vast  distance.  If  a fragment  of  bone 
lie  near  an  artery,  its  pressure  will  sometimes 
cause  ulceration  of  the  vessel,  and  a very  late  form 
of  secondary  hemorrhage.  This  danger  is  princi- 
pally observed  in  the  leg  and  thigh.  M.  Pelletan 
relates  a case,  in  which  the  bleeding  from  this  cause 
took  place  as  late  as  the  seventieth  day.  (See  Du- 
puytren, Clin.  Chir.  t.  ii.  p.  455.) 

This  distinguished  surgeon  divided  the  spiculae 
or  fragments  of  comminuted  gunshot  fractures 
into  primary,  secondary,  and  tertiary.  The  pri- 
mary are  those  which  are  completely  detached  by 
the  violence,  and  must  perish.  They  are,  to  all 
intents  and  purposes,  foreign  bodies,  entangled  in 
the  flesh,  or  the  bone.  In  the  flesh,  they  give 
rise  to  profuse  suppuration  ; in  the  bones,  to  less  ; 
and,  if  not  removed,  they  occasion  and  keep  up 
fistulae.  The  secondary  splinters  are  such  as  still 
retain  a connection  with  the  periosteum,  or  the 
bone.  Some  of  them  lose  this  connection,  and 
then  get  into  the  state  of  primary  splinters  ; while 
others  retain  their  link,  and  continue  to  live.  In 
this  circumstance,  they  become  almost  always  en- 
veloped in  the  callus,  and  usefully  contribute  to 
its  formation.  The  tertiary  splinters  are  badly 
named,  being,  in  fact,  the  result  of  necrosis,  and 
corresponding  altogether  to  what  are  termed  se- 
questra. (See  Necrosis.)  These  remain  until 
detached  by  the  same  process,  which  loosens  dead 
pieces  of  bone  in  general.  So  long  as  this  process 
is  not  completed,  the  ends  of  the  fracture  cannot 
unite  ; and  fistulous  apertures  continue.  If  these 
sequestra  are  too  large  to  be  expelled,  they  may 
become  surrounded  by  new  bone.  In  such  cases, 
the  limb  is  generally  shortened  and  deformed  ; the 
callus  bulky  and  irregular ; and  the  sequestrum 
may  be  felt  with  a probe  passed  into  one  of  the 
fistulous  openings.  Here  the  indication  is  to  en- 
large the  opening,  trephine,  or  remove  some  of 
the  callus,  and  extract  the  dead  piece  or  pieces  of 
bone.  (See  Dupuytren,  Clin.  Chir.  t.  ii.  p.  457.) 

Treatment  of  Gunshot  Wounds. 

When  the  case  is  merely  one  of  contusion,  with- 
out wound,  or  disorganisation  of  textures,  the  sur- 
geon may  sometimes  prevent  inflammation,  or 
keep  it  within  due  bounds.  The  cure  may  then 
be  accomplished,  without  any  solution  of  continuity 
in  the  skin  taking  place.  But,  more  commonly, 
as  Dupuytren  observes,  acute  inflammation  comes 
on  ; the  parts  are  rapidly  seized  with  gangrene ; 
and,  if  the  mischief  be  extensive,  death  is  almost 
sure  to  follow.  Textures,  whose  organisation  has 
been  too  much  injured  by  contusion,  cannot  bear 
inflammation.  The  mortification  sometimes  reaches 
further  than  first  appearances  enable  us  to  fore- 
see ; and  it  is  only  now  that  the  alarming  nature 
of  the  case  is  manifest.  As  for  wounds,  whether 
they  implicate  only  the  soft  parts,  or  the  bones 
also,  they  are  of  a kind,  which,  in  general,  must 
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unavoidably  suppurate ; but  the  prospect  of  cure 
will  be  greater,  in  proportion  as  their  depth  is  less  ; 
as  they  are  free  from  foreign  bodies ; and  the 
general  condition  of  the  patient  is  satisfactory. 
(See  Dupuytren,  Clin.  Chir.  t.  ii.  p.  451.) 

The  first  thing,  in  the  treatment  of  a gunshot 
wound  of  a limb,  is  to  determine,  whether  it  be 
most  advisable  to  amputate  immediately,  or  to 
undertake  the  cure  of  the  wound.  When  a bone, 
especially  at  a joint,  is  very  much  shattered  ; when 
the  fleshy  parts,  particularly  the  great  bloodves- 
sels and  nerves,  are  lacerated;  when  the  whole 
limb  has  suffered  a violent  concussion,  and  is  cold 
and  senseless ; there  is  no  hope  of  preserving  it. 
In  this  case,  it  is  the  surgeon's  duty  to  amputate 
at  once,  and  not  to  delay  till  inflammation,  fever, 
and  a tendency  to  mortification  come  on.  But, 
besides  this  violent  degree  of  injury,  in  which  the 
propriety  of  amputation  is  obvious,  several  lower 
degrees  occur,  in  which  it  is  often  a difficult  thing 
to  decide  whether  the  operation  be  necessary  or 
not.  Here  the  surgeon  must  look  not  only  to  the 
injury,  but  also  to  the  patient’s  constitution,  and 
even  to  external  circumstances,  such  as  the  pos- 
sibility or  impossibility  of  procuring  good  accom- 
modation, rest,  attendance,  and  pure  air.  But  it 
is  impossible  to  determine  the  necessity  of  ampu- 
tation by  general  rules.  In  every  individual  case, 
the  surgeon  must  consider  maturely  the  particular 
circumstances,  before  he  ventures  to  decide.  The 
grounds  against  the  operation  are,  the  pain  which 
it  causes  at  a period  when  the  whole  system  is  dis- 
ordered by  a terrible  injury  ; the  privation  of  a 
limb  ; and  frequent  examples,  in  which  nature, 
aided  by  judicious  surgery,  repairs  the  most  hor- 
rible wounds.  The  following  are  the  reasons  in 
favour  of  the  operation.  By  it  the  patient  gets 
rid  of  a dreadful  contused  wound,  which  threatens 
the  greatest  peril,  and  which  is  exchanged,  as  it 
were,  for  a simple  incised  one.  The  pain  of  am- 
putation is  not  of  more  moment  than  the  pain 
which  the  requisite  incisions,  and  the  extraction  of 
foreign  bodies,  would  cause  in  case  the  operation 
were  abandoned.  In  cases  of  gunshot  wounds, 
the  loss  of  the  limb  cannot  be  taken  into  the  ac- 
count ; for  the  surgeon  only  undertakes  the  oper- 
ation where  he  designs  to  save  the  patient’s  life 
by  that  privation,  and  anticipates  that  the  part 
itself  cannot  be  preserved.  Even  if  he  should 
deprive  the  patient  of  a limb,  that,  perhaps,  might 
have  been  preserved,  there  is  this  atonement, — 
that  he  can  furnish  him  with  an  artificial  leo\ 
which  often  proves  far  more  serviceable  than  the 
limb  would  have  proved,  had  it  been  preserved. 
Should  the  operation  be  fixed  on,  it  is  to  be  imme- 
diately performed  above  the  wound.  ( Richter , 
Anfangsgr.  der  Wundarzn.  b.  i.) 

When  amputation  is  deemed  unnecessary,  the 
surgeon,  according  to  precepts  formerly  in  vogue, 
is  to  dilate  the  wound  by  one  or  more  incisions. 
Many  of  the  missile  weapons  employed  by  the 
ancients,  when  received  into  the  body,  required 
incisions  before  they  could  be  extracted  ; and  this 
was  the  case,  not  only  with  regard  to  darts  and 
arrows,  but  also  with  regard  to  bits  of  stone,  pieces 
of  iron,  and  leaden  bullets,  which  were  thrown 
by  means  of  slings.  Celsus  mentions  the  necessity 
of  enlarging  the  orifices,  through  which  these 
bodies  had  entered,  and  may  therefore  be  justly 
regarded  as  the  first,  who  recommended  the  prac- 
tice of  dilatation  in  the  treatment  of  wounds  made 
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by  leaden  bullets.  ( Thomson’s  Obs.  in  the  Military 
Hospitals  of  Belgium,  p.  39.) 

Such  a dilatation  has  been  said  to  have  nume- 
rous advantages : to  facilitate  the  extraction  of 
foreign  bodies  ; to  occasion  a topical  bleeding,  and 
afford  an  outlet  for  the  extravasated  fluid  in  the 
circumference  of  the  wound  ; to  convert  the  fis- 
tulous form  of  the  track  of  the  ball  into  an  open 
wound ; and,  lastly,  to  remove  the  pressure  and 
constriction  of  unyielding  fibrous  textures  from 
the  subjacent  inflamed  and  swollen  parts,  and  thus 
prevent  gangrene.  (See  Dupuytren,  Clin.  Chir. 
t.  ii.  p.  452.  and  475.)  With  the  French  sur- 
geons, indeed,  the  practice  of  dilating  the  orifice  of 
almost  every  gunshot  wound  seems  to  be  the  pre- 
vailing one,  as  may  be  seen  by  reference  to  the 
treatment  of  the  cases  which  happened  at  the  siege 
of  the  citadel  of  Antwerp,  (id.  Larrey,  Hist.  Chir. 
du  Siege,  fyc.  p.68.  &c.)  I think,  however,  that 
the  practice  should  be  generally  restricted  to  the 
circumstances  specified  by  Dr.  Hennen,  which 
will  be  presently  noticed. 

Experience  proves  (Hunter,  p.529.)  that  the 
utility  of  such  incisions  has  been  overrated;  that 
they  generally  increase  the  inflammation,  which, 
in  these  cases,  is  so  much  to  be  apprehended  ; that 
wounds  which  are  not  dilated,  commonly  heal  more 
speedily  than  others  which  are  ; and  that  there 
are  only  a few  cases,  in  which  incisions  are  bene- 
ficial. In  fact,  as  Dr.  Hennen  has  correctly  stated, 
the  knife  is  now  rarely,  if  ever,  employed  in  the 
first  instance  by  English  surgeons,  except  for  the 
purpose  of  extracting  balls,  splinters  of  bone,  and 
other  extraneous  bodies,  or  for  facilitating  the  ap- 
plication of  ligatures  to  bleeding  vessels.  (See 
Principles  of  Military  Surgery,  p.  49.  ed.  2.) 

If  afterwards  the  parts  inflame  and  suffer  pres- 
sure, or  constriction  from  a fascia,  then,  however, 
no  surgeon  would  doubt  about  the  necessity  of  a 
free  division  of  the  unyielding  texture. 

The  injuries,  arising  from  the  practice  of  indis- 
criminate dilatation  (says  Dr.’Thomson),  were  very 
early  pointed  out  by  Botallus  ; and  it  is  singular, 
how  much  the  opinions  of  this  author,  with 
regard  to  this  point  in  military  surgery,  coincide 
with  those  of  Mr.  Hunter.  (Op.  cit.  p.  40.) 

The  cases  of  gunshot  wounds  are  various. 
Sometimes  the  track  of  the  ball  lies  superficially 
under  the  skin,  and  only  has  one  opening.  When 
it  lies  in  soft  parts,  and  the  ball  has  neither 
touched  a bone,  nor  a considerable  blood-vessel, 
all  incisions  are  useless,  let  the  wound  have  one 
or  two  apertures.  Though  dilating  the  wound 
has  been  practised  with  the  view  of  giving  vent  to 
matter,  eschars,  and  foreign  bodies,  and  even  its 
whole  track  has  been  laid  open,  when  superficial ; 
yet,  the  plan  has  not  received  general  approbation. 

As, "when  a ball  has  passed  with  great  force,  there 
is  often  a real  loss  of  substance  in  the  skin,  a 
portion  of  which  is  driven  inward  before  the  ball, 
it  follows,  that  the  opening  of  a gunshot  wound 
must  be  more  capacious  than  that  of  a punctured 
one.  By  the  separation  of  sloughs,  the  wound 
becomes  still  more  dilated,  so  that  not  only 
matter,  but  foreign  bodies,  which  approach  the 
skin,  easily  find  an  exit.  Besides,  incisions  com- 
monly soon  close  again,  and,  in  a few  day^,  the 
wound  falls  into  the  same  state,  as  if  no  dilat- 
ation at  all  had  been  made.  (Hunter,  p.  532.) 

Fasciae,  or  other  fibrous  textures  are  often  si- 
tuated about  the  orifice  of  a gunshot  wound,  and 
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some  surgeons  have  made  it  a rule  always  to  divide 
them  completely,  lest,  when  the  wound  inflames, 
the  tension  and  confinement  of  parts  should  cause 
violent  spasms  and  nervous  symptoms,  and  after- 
wards impede  the  discharge  of  matter  and  foreign 
bodies.  When  they  obviously  have  the  first  effects, 
the  propriety  of  dividing  them  cannot  be  doubted  : 
but  with  a mere  expectation  of  the  other  evils,  the 
real  advantage  of  the  practice  is  questionable. 
Here,  Mr.  Hunter  remarks,  the  method  would 
be  very  good,  if  tension  and  inflammation  were 
not  a consequence  of  wounds,  or,  if  it  could 
be  proved,  that  the  effects  of  dilating  a part,  that 
is  already  wounded,  were  different  from  those  of 
the  first  wound ; but,  the  employment  of  the  knife, 
being  only  an  extension  of  the  first  mischief,  must 
be  contradictory  to  common  sense,  and  common 
observation.  (On  Gunshot  Wounds,  p.  534.  4to.) 

Perhaps,  however,  Mr.  Hunter  carried  his 
objections  to  the  dilatation  of  gunshot  wounds 
rather  too  far  ; for  the  effects  of  the  dilatation, 
though  certainly  amounting  to  additional  injury 
of  textures,  are  different  from  those  of  the  first 
wound,  inasmuch  as  fibrous  unyielding  textures 
are  freely  divided,  so  that  they  can  now  neither 
dangerously  compi’ess  and  constrict  the  subjacent 
inflamed  parts,  nor  confine  the  purulent  matter 
which  must  soon  form. 

The  extraction  of  foreign  bodies  ranks  as  one 
of  the  most  urgent  motives  for  the  dilatation  of 
the  wound,  and,  no  doubt,  it  is  right  to  remove  at 
first  as  many  of  them  as  possible.  Their  lodgment 
irritates  the  wound,  causes  violent  nervous  and 
inflammatory  symptoms,  and  copious  suppuration ; 
circumstances,  which  the  timely  extraction  of  them 
may  prevent.  Yet,  let  it  be  remembered,  that 
the  extraction  of  foreign  bodies  is  frequently  at- 
tended with  immense  irritation,  and  that,  while 
they  lie  too  firmly  fixed  in  parts,  it  is  often  a 
matter  of  impossibility.  After  the  sloughs  have 
separated,  and  the  wound  has  become  widened, 
suppuration  frequently  does  not  prevail  long  before 
the  extraneous  substances  become  loose,  sponta- 
neously approach  the  skin,  and  easily  admit  of 
removal,  perhaps  without  any  dilatation. 

Hence,  it  is  generally  prudent  to  extract,  at 
first,  only  such  foreign  bodies  as  are  near  the 
external  opening,  quite  loose,  and  removeable 
without  much  irritation  ; or  such  as  press  on  parts 
of  importance,  and  thereby  excite  dangerous 
symptoms.  The  surgeon  should  avoid  interfering 
with  those  which  are  deeply  and  firmly  lodged  in 
the  wound.  He  should  await  suppuration,  and 
the  detachment  of  sloughs  ; and  when  the  foreign 
bodies  become  moveable  and  apparent,  he  should 
extract  them,  with  or  without  an  incision,  as  cir- 
cumstances may  demand.  The  examination  of 
the  wound  ought  to  be  made  as  much  as  possible 
with  the  finger,  which  irritates  less,  and  feels  more 
distinctly  than  a probe.  A great  variety  of  instru- 
ments have  been  devised,  either  for  ascertaining 
the  position  of  balls,  and  other  foreign  bodies  in 
gunshot  wounds,  or  for  extracting  them.  But, 
however  numerous  and  diversified  bullet-drawers 
may  be,  they  all  admit  of  being  divided  into  three 
kinds.  The  first  are  constructed  on  the  principle 
of  a pair  of  forceps  ; others  are  shaped  more  or 
less  like  spoons  ; and  a third  description  are  made 
on  the  plan  of  a cork-screw  or  worm.  These  last 
are  only  designed  for  cases,  in  which  the  ball  is 
fixed  in  the  substance  of  a bone,  and  is  quite 


636  GUNSHOT 

immoveable ; for,  if  it  were  lodged  in  the  soft 
parts,  the  pressure,  requisite  for  introducing  the 
screw  into  it,  would  injure  and  lacerate  the  parts  at 
the  bottom  of  the  wound.  Bullet-drawers,  con- 
structed on  the  plan  of  forceps,  have  the  incon- 
venience of  not  being  adapted  for  seizing  the  ball, 
unless  their  blades  can  expand,  which  always 
stretches  the  wound,  and  creates  a great  deal  of 
irritation.  Forceps  have  been  contrived  with  blades, 
which  may  be  introduced  separately,  and  then 
joined  together  with  a screw.  AVhen  a ball  lies 
superficially,  the  fingers,  or  a small  pair  of  forceps, 
will  extract  it  most  conveniently.  And,  with  re- 
spect to  bullet-extractors,  as  Dr.  Hennen  has 
justly  observed,  they  are  completely  superseded 
by  the  common  forceps,  or  that  of  Baron  Percy, 
though  unfortunately  the  aid  of  instruments  is  most 
required  in  tortuous  deep  passages,  where  we  can 
least  make  use  of  them.  ( Principles  of  Military 
Surgery,  p.  76.  ed.  2.) 

The  event  of  the  treatment  above  recommended, 
is  various.  Extraneous  substances  remaining  in 
the  wound,  either  loosen  gradually,  and  come  into 
view,  so  as  to  be  easily  removeable;  or  they  con- 
tinue concealed,  prevent  the  eure,  and  give  birth 
to  a fistulous  ulcer.  In  some  instances  the  wound 
closes,  and  the  foreign  bodies  remain  in  the  limb 
during  life,  without  inconvenience ; and  in  other 
cases,  after  a time,  they  bring  on  a renewal  of 
inflammation  and  suppuration.  Sometimes  a fo- 
reign body  varies  its  situation,  sinking  down,  and 
afterwards  making  its  appearance  at  a different 
part,  where  it  may  excite  inflammation  and  suppu- 
ration. It  may  change  its  place  slowly,  or  quickly ; 
when  quickly,  it  leaves  no  trace  of  its  passage 
in  the  textures,  which  it  travels  through;  when 
slowly,  it  becomes  enveloped  in  a seroils  cyst. 
This  disposition  to  change  of  place  appertains,  not 
only  to  sharp,  smooth,  oblong  bodies,  but  also  to 
globular  ones  ; though  it  is  generally  less,  in  pro- 
portion as  they  have  more  of  the  spherical  shape. 
As  Dupuytren  observes,  these  facts  should  not  be 
lost  sight  of  by  the  surgeon ; for  it  often  happens, 
that  a foreign  body,  which  is  distinctly  felt  on  one 
day  at  a certain  point,  may  be  very  far  from  it  on 
the  next.  Hence,  incisions  for  the  extraction  of  a 
ball,  are  never  to  be  made  but  from  the  present 
information  acquired  respecting  its  situation.  (See 
Dupuytren,  Clin.  Chir.  t.  ii.  p.  434.) 

When  the  ball  lodges  in  the  wound,  it  is  usually 
difficult  to  trace  it,  as  the  parts  collapse  after 
its  passage,  and  leave  an  opening  in  the  skin 
much  smaller  than  the  ball  itself.  The  ball  does 
not  regularly  take  a straight  direction  through 
the  injured  part,  but,  often,  a very  tortuous  one, 
particularly  when  the  ball  is  nearly  spent.  In 
every  case,  in  which  it  is  not  easily  discoverable, 
all  painful  examinations  should  be  abandoned, 
and  the  foreign  body  left  in  its  situation,  until 
its  place  is  better  known,  and  the  first  inflamma- 
tion is  over. 

Sometimes  the  ball  may  be  both  easily  found 
and  extracted.  At  other  times,  it  lodges  on  the 
opposite  side  of  the  limb,  closely  under  the  skin. 
According  to  Mr.  Hunter,  if  the  integuments, 
under  which  the  ball  is  lodged,  should  be  so  con- 
tused that  they  will  probably  slough,  they  are  to 
be  considered  as  already  dead,  and  an  opening  is 
to  be  made  in  them  for  the  extraction  of  the  ball. 
But,  when  the  ball  lies  so  remotely  from  the  skin 
that  it  can.  only  j ust  be  felt,  and  the  skin  itself  is 
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quite  uninjured,  no  counter-opening  ought  to  be 
made.  The  wound  heals  better  when  the  ball  is 
left  in,  and  far  less  inflammation  takes  place  in  the 
vicinity  of  this  extraneous  body,  than  about  the 
orifice  of  the  wound.  A counter-opening  always 
renders  the  inflammation  at  the  bottom  of  the 
wound,  as  great  as  at  its  orifice.  It  is  better  to  let 
the  w'ound  heal  up,  and  extract  the  ball  afterwards. 
(See  Hunter,  p.  541.) 

To  the  justness  of  this  advice,  Mr.  Guthrie 
does  not  assent,  who  assures  us,  that  he  has  cut 
out  a great  number  of  balls,  which  were  not 
more  than  an  inch  from  the  surface,  and  never 
found  any  inconvenience  ensue.  But,  when  the 
ball  lies  three  or  four  inches  from  the  surface, 
and  cannot  be  distinctly  felt,  he  thinks,  that  no 
incision  should  at  first  be  made  with  the  view7 
of  extracting  it.  (On  Gunshot  Wounds,  p.  94, 
95.  ed.  2.) 

Sometimes,  the  ball  penetrates  the  spongy  part 
of  a bone  and  lodges  firmly  in  it.  When  it  has 
only  entered  superficially,  it  may  sometimes  be 
loosened  and  extracted,  by  means  of  an  elevator 
with  a thin  and  somewhat  curved  extremity,  and 
when  it  is  more  firmly  fixed,  a screw  bullet- 
drawer  will  sometimes  serve  for  its  removal. 
Should  the  attempt  fail,  the  employment  of  a tre- 
pan for  the  removal  of  the  ball  is  recommended 
by  some  writers ; while  others,  fearful  of  the 
irritation,  difficulty,  and  effects  of  such  an  ope- 
ration, and  recollecting  that  balls  have  sometimes 
remained  fixed  in  bones  for  many  years,  without 
any  serious  inconvenience,  condemn  that  prac- 
tice. On  the  contrary,  Mr.  Guthrie  lays  it  down 
as  a general  rule,  subject  to  a few  exceptions, 
that  a ball  should  never  be  allowed  to  remain  in 
a bone;  for,  says  he,  “if  a ball  lodge  in  the 
head  of  a bone,  and  is  not  removed,  it  generally 
causes  caries  of  the  bone,  disease  of  the  joint, 
amputation,  or  death.  If  in  the  shaft  of  a long 
bone,  necrosis  for  the  most  part  follows,  with 
months  and  years  of  misery.  On  a flat  bone, 
caries  is  equally  the  result,  and  if  it  be  surrounded 
by  large  muscles,  sinuses  form  in  various  directions, 
contractions  of  the  limb  take  place,  and  the 
patient  drags  on  for  years,  careless  of  life,  and 
ready  to  submit  to  any  thing  to  obtain  relief.  ( On 
Gunshot  Wounds,  p.  91.  93.  ed.  2.)  In  many  of 
these  eases,  one  thing  deserves  to  be  recollected, 
however,  that  the  necrosis,  abscesses,  and  sinuses 
are  less  the  effect  of  the  lodgment  of  the  ball,  than 
of  the  violence  originally  committed  on  the  parts, 
against  which  it  has  struck.  Although  Baron 
Larrey  only  sanctions  the  attempt  to  remove  balls 
with  a trephine,  when  they  actually  produce  dan- 
gerous effects  (Mem.  de  Chir.  Mil.  t.  iv.  p.  185.), 
I am  disposed  to  believe,  that  whenever  the  situa- 
tion of  the  ball  is  such,  that  it  can  be  removed  at 
once  from  a bone  with  tolerable  certainty,  and 
without  too  much  irritation,  the  practice  is  com- 
mendable. 

As  soon  as  the  requisite  incisions  have  been 
made,  and  foreign  bodies  extracted,  the  prime 
objects  in  the  treatment  of  gunshot  w'ounds  are  ac- 
complished, and  the  rest  is,  in  reality,  not  different 
from  the  surgery  of  other  wounds. 

With  regard  to  probing  gunshot  wounds,  when 
it  is  evident  that  the  shot  has  passed  out,  and  no 
particular  object  can  be  fulfilled  with  the  probe, 
it  is  often  better  to  dispense  with  such  examination, 
at  least  til1  suppuration  has  come  on.  The  need- 
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less  use  of  a probe  causes  unnecessary  pain  and 
irritation.  But  when  the  ball,  or  any  other  extra- 
neous substance,  has  lodged  in  the  wound,  and 
its  situation  is  not  immediately  evident,  it  will 
often  be  advisable  to  search  for  it  at  once,  in 
order  that  it  may  be  extracted,  if  its  situation 
will  allow,  before  inflammation  begins.  The  sur- 
geon, therefore,  considering  all  the  circumstances 
which  can  assist  him  in  forming  a reasonable 
conjecture  of  the  course  of  the  wound,  must  give 
to  a probe  that  curvature,  or  form,  which  he 
thinks  most  likely  to  pass  readily  along  it,  and 
must  then  proceed  to  make  the  examination.  But, 
when  this  is  very  painful,  and  the  course  of  the 
wound  obscure,  it  will  often  be  better  to  desist,  and 
renew  the  search  when  suppuration  has  taken 
place,  in  which  stage  it  can  be  undertaken  with 
more  ease,  and  a greater  prospect  of  success. 
When  gunshot  wounds  are  inflamed,  the  ten- 
derness and  swelling  of  the  parts  are  peculiarly 
strong  reasons  against  painful  probings,  or  efforts 
to  extract  foreign  bodies,  as  long  as  this  state  lasts. 
(See  Chevalier  on  Gunshot  Wounds,  p.  67,  68. 
edit.  3.) 

There  is  no  fact  in  the  practice  of  surgery  better 
established,  than  that  the  cramming  of  narrow 
stabs  and  gunshot  wounds  with  lint  is  particularly 
hurtful.  The  only  possible  reason  for  doing  so  in 
the  latter  cases  must  be  to  keep  the  orifice  of  the 
wound  from  healing  up,  and  confining  extraneous 
bodies,  matter,  &c.  The  apprehension  of  this  hap- 
pening at  first  is  quite  unfounded  ; for  the  inside 
of  the  mouth  of  the  injured  part  is  often  lined  with 
a slough  or  eschar,  which  must  necessarily  be 
detached  before  the  parts  can  heal.  The  first 
dressings,  therefore,  should  be  quite  superficial, 
and  of  a mild  unirritating  nature.  On  the  field  of 
battle  indeed,  it  would  be  well  for  many  of  the 
wounded,  if  the  surgeon  were  to  content  himself 
with  applying  simple  pledgets,  and  covering  the 
part  with  linen  dipped  in  cold  water.  What  is 
termed  the  water  dressing,  consisting  of  lint  wetted 
with  cold  or  tepid  water,  and  covered  with  a piece 
of  oiled  silk,  is  an  excellent  first  application  for 
gunshot  wounds.  These  methods  would  prove 
much  more  beneficial,  than  the  hasty  and  indis- 
criminate use  of  adhesive  plasters,  sutures,  and 
tight  bandages,  from  the  bad  effects  of  which 
thousands  of  soldiers  have  lost  limbs,  or  lives, 
which,  under  more  judicious  treatment,  might 
have  been  saved.  Hunter  used  to  employ  fo- 
mentations, pledgets  of  simple  ointments,  and, 
frequently,  over  the  latter  an  emollient  poultice. 
In  the  suppurative  stage  of  gunshot  wounds, 
poultices  are  generally  considered  to  be  the  best 
applications. 

In  considering  the  effects  of  poultices  and  cold 
applications  upon  gunshot  wounds,  Mr.  Guthrie 
expresses  his  decided  preference  to  the  use  of  cold 
water  : — “The  inflammation  is,  in  some  instances, 
materially  prevented,  in  many  greatly  controlled, 
and,  in  almost  all,  very  much  subdued  by  it,  whilst 
the  suppurative  process  is  not  impeded,  in  the  ge- 
nerality of  cases,  in  a degree  sufficient  to  interrupt 
the  subsequent  one  of  granulation.  In  all  simple 
cases  of  gunshot  wounds,  that  is  to  say,  flesh 
wounds,  in  persons  of  a healthy  constitution,  a 
piece  of  lint,  which  has  been  dipped  in  oil,  or  on 
which  some  ointment  has  been  spread,  is  the  best 
application  at  first  to  prevent  irritation,  with  two 
slips  of  adhesive  plaster  placed  across  to  retain  it 
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in  its  situation,  A compress,  or  some  folds  of 
linen,  wetted  with  cold  water,  are  then  to  be  ap- 
plied over  it,  and  kept  constantly  wet  and  .-cold, 
even  by  the  use  of  ice,  if  it  can  be  obtained,  and  be 
found  comfortable  to  the  feelings  of  the  patient,  A 
roller  is  of  no  use,  except  to  prevent  the  compress 
from  changing  its  position  during  sleep,  and  is, 
therefore,  at  that  period  useful ; but,  as  a surgical 
application,  it  is  useless,  if  not  positively  injurious, 
because  it  binds  a part,  which  ought,  to  a certain 
extent,  to  swell,  and  by  pressure  causes  irritation. 
Rollers  ought  not  to  be  applied  surgically  until 
after  some  days  have  elapsed ; and  it  is  inexpedient 
to  employ  them  in  the  field  of  battle,  even  if  they 
were  useful,  except  where  some  parts  are  to  be 
kept  in  position  ; because,  when  they  are  applied 
in  the  first  instance,  they  soon  become  stiff  and 
bloody,  are  for  the  most  part  cut,  and  are  seldom 
preserved  after  the  first  dressing,  so  as  to  become 
useful  at  the  period  when  the  surgical  application 
of  a roller  is  indispensable.”  To  this  just  censure 
of  the  wrong  employment  of  rollers,  Mr.  Guthrie 
annexes  some  remarks,  in  which  he  enters  into  a 
general  condemnation  of  poultices,  as  applications 
to  gunshot  wounds,  believing,  that  in  many  in- 
stances, cold  water  may  be  employed,  with  the 
best  effect,  during  the  whole  progress  of  the  cure. 
These  remarks  are  tempered  with  the  following 
admission. — “ Cold  water  is  not,  however,  an  in- 
fallible, or  even  always  an  advantageous  remedy  : 
there  are  many  persons,  with  whom  cold  applica- 
tions do  not  agree  ; there  are  more,  with  whom 
they  disagree  after  a certain  period  ; and,  in  either 
case,  they  should  not  be  persisted  in.  Cold  does 
no  good  in  any  stage  of  inflammation,  when  the 
sensation  accruing  from  the  first  application  of  it 
is  not  agreeable  to  the  feelings  of  the  patient  ; 
when,  in  fact,  it  does  not  give  relief ; for,  if  it  pro- 
duces a sensation  of  shivering,  or  an  uncomfortable 
feeling  of  any  kind,  with  stiffness  of  the  part,  it  is 
doing  harm,  and  a change  to  the  genial  sensation 
of  warmth  will  not  only  prove  more  agreeable,  but 
more  advantageous.  This  occurs  in  general  about 
the  period  when  suppuration  has  taken  place  ; and 
cold,  in  such  cases,  is  preventing  the  full  effect 
of  the  action  which  warmth  encourages.  Foment- 
ations are  then  proper : and,  if  a poultice  be  pre- 
ferred for  convenience,  by  day  or  by  night,  an 
evaporating  one  of  bread  will  be  found  sufficient. 
In  the  spring  of  the  year,  the  marsh  mallow  makes 
an  excellent  poultice,  and  so  do  turnips,  gourds, 
carrots,  & c.  independently  of  oatmeal,  linseed 
meal,  Indian  meal,  and  other  farinaceous  sub- 
stances. In  all  those  cases,  where  a poultice  is 
resorted  to,  as  much  attention  is  to  be  paid  to  the 
period  of  removing,  as  of  applying  it.  It  is  used 
to  alleviate  pain,  stiffness,  swelling,  the  uneasiness 
arising  from  cold,  and  to  encourage  the  com- 
mencing, or  interrupted,  action  of  the  vessels  to- 
wards the  formation  of  matter;  and,  as  soon  as  the 
effect  intended  has  been  gained,  the  poultice 
should  be  abandoned,  and  recourse  again  had  to 
cold  water,  with  compress  and  bandage.”  (p.  62 
— 67.  ed.  2.)  Although  I fully  coincide  with 
Mr.  Guthrie,  respecting  the  general  advantage 
of  cold  water,  the  dangers  of  tight  bandages, 
and  the  bad  effects  of  continuing  poultices  too 
long,  I do  not  join  him  in  many  of  the  sentiments 
which  he  has  expressed  about  these  last  invaluable 
applications.  On  the  contrary,  I appreciate  them 
as  the  best  means,  wherever  a slough  is  to  be 
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thrown  off,  or  matter  is  decidedly  forming,  and,  as 
these  effects  are  very  frequent  in  cases  of  gunshot 
wounds,  my  own  opinion  of  the  utility  of  cold 
applications  is  limited  to  the  first  three  or  four 
days  after  the  receipt  of  the  injury.  Nor  ought 
cold  applications  ever  to  be  continued,  where 
the  torpor,  low  temperature,  and  languid  circula- 
tion in  the  limb,  indicate  a "risk  of  gangrene. 
Hence,  when  a principal  artery  is  tied,  their  em- 
ployment is  always  wrong  and  hazardous.  At  the 
same  time,  I have  no  hesitation  in  declaring  my 
firm  belief,  that  fifty  times  more  mischief  has  been 
done  by  tight  rollers  applied  to  recent  gunshot 
wounds,  than  by  either  poultices  or  cold  appli- 
cations. 

Gunshot  wounds  generally  demand  the  employ- 
ment of  antiphlogistic  means,  just  as  other  cases, 
attended  with  equal  inflammation.  When  they 
are  in  the  inflamed  state,  the  application  of  leeches 
is  highly  proper.  Tn  these  cases  bleeding  is  recom- 
mended, and  in  such  a manner  as  if  it  were  of  more 
service  in  them,  than  wounds  in  general.  But  the 
necessity  for  the  practice  is  really  not  greater  than 
in  other  wounds,  which  have  done  the  same  de- 
gree of  mischief,  and  from  which  the  same  quan- 
tity of  inflammation  and  other  consequences  are 
expected.  Bleeding  is  certainly  proper  here,  just 
as  it  is  in  all  considerable  wounds,  attended  with  a 
strong  full  habit,  and  great  chance  of  extensive 
inflammation,  and  much  symptomatic  fever.  In 
every  instance,  however,  the  practitioner  must 
take  particular  care  not  to  be  too  bold  in  the  prac- 
tice of  bleeding  ; for  when  the  patient  is  reduced 
below  a certain  degree,  his  strength  is  inadequate 
to  support  the  large  and  long-continued  suppura- 
tions, which  often  cannot  be  avoided.  (See  Hunter, 
p.  563,  564.) 

Gunshot  wounds,  in  crowded  military  hospitals, 
especially  when  they  are  established  in  unhealthy, 
low,  damp  situations,  and  due  attention  is  not  paid 
to  ventilation  and  cleanliness,  are  liable  to  be 
attacked  by  hospital  gangrene,  a most  serious  and 
dangerous  complication.  (See  Hospital  Gangrene .) 
Another  formidable  and  generally  fatal  complica- 
tion, is  traumatic  tetanus.  (See  Tetanus .)  A 
third  dangerous  complication  is  erysipelas,  particu- 
larly the  phlegmonous  kind. 

The  plan  of  removing  the  first  di’essings  too 
soon  is  as  injurious  in  gunshot  wounds  as  other 
cases,  by  creating  a premature  disturbance  of  the 
parts.  This  observation  is  particularly  true,  where 
dry  lint  has  been  used,  and  it  is  adherent  to  the 
wound.  Unless  the  occurrence  of  bleeding,  se- 
vere pain,  or  other  untoward  symptoms,  were  to 
render  a different  line  of  conduct  necessary,  I 
think  such  dressings  should  rarely  be  removed 
before  the  end  of  the  fourth  day.  And  if  cold 
water  has  not  been  continually  applied  over  the 
lint,  so  as  to  keep  it  moist,  or  if  such  lint  has  not 
been  spread  with  some  mild  salve,  or  dipped  in  oil, 

I deem  it  a good  rule  to  apply  an  emollient  poul- 
tice over  it  the  evening  preceding  the  morning  on 
which  the  dressings  are  to  be  first  changed.  By 
this  means,  they  will  be  loosened,  and  admit 
of  being  taken  away  without  pain  or  irritation. 
With  the  same  view,  plenty  of  warm  water  should 
be  squeezed  from  a sponge,  and  allowed  to  fall 
upon  the  dressings.  Pledgets  of  oil,  or  ointment, 
should  generally  be  taken  off  earlier  than  dry  lint, 
for  they  are  less  adherent,  and,  in  warm  weather, 
soon  become  rancid  and  irritating. 
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For  a few  days,  the  matter  seldom  assumes 
a healthy  appearance ; but  as  soon  as  the  sloughs 
separate,  it  then  becomes  of  a proper  quality, 
and  the  wound  is  to  be  treated  as  a simple  abscess. 
As  Dupuytren  remarks,  when  the  patient  has  got 
through  all  the  dangers  of  the  earlier  stages  of 
gunshot  wounds,  hemorrhage,  gangrene,  phlegmon- 
ous erysipelas,  tetanus,  and  other  perils,  still  await 
him.  The  fractured  bones  unite  with  difficulty  ; 
sinuses  and  deep  abscesses  form  in  the  limb  ; the 
periosteum  becomes  detached  ; the  bones  denuded ; 
and  attacked  by  necrosis.  Nor  is  this  all  the  mis- 
chief : fractures  of  bones,  abounding  in  spongy 
texture,  are  liable  to  be  complicated  with  inflam- 
mation of  the  cellulo-vascular  membrane,  invest- 
ing the  areolae  of  that  texture,  and  its  numerous 
veins.  This  inflammation,  which  is  always  fol- 
lowed by  necrosis,  sometimes  extends  a great  dis- 
tance, and  this  more  especially  in  cases  where  the 
ball  has  occasioned  a violent  concussion  of  the  bone. 

Sometimes  the  healing  process  does  not  com- 
mence though  suppuration  has  prevailed  a con- 
siderable time.  On  the  contrary,  notwithstanding 
the  exhibition  of  tonics,  and  a generous  diet,  the 
suppuration  ceases  to  proceed  favourably,  and  the 
wound  becomes  unhealthy,  and  the  matter  thin. 
The  bones  show  no  disposition  to  unite,  and  the 
patient,  reduced  by  hectic  symptoms,  is  rapidly 
approaching  dissolution.  In  this  state,  life  may 
sometimes  be  preserved  by  amputation. 

Of  Amputation  in  Gunshot  Wounds. 

The  2d  edition  of  this  Dictionary,  published  in 
1813,  contained  all  the  valuable  observations 
of  Baron  Larrey  in  favour  of  immediate  amputa- 
tion, in  every  instance  in  which  the  operation 
is  considered  indispensable.  Since  then,  the 
public  have  been  favoured  with  several  good  prac- 
tical books,  in  which  the  propriety  and  necessity 
of  early  or  immediate  amputation  in  such  cases 
are  urgently  inculcated,  and  the  truth  of  the 
doctrine  is  illustrated  by  additional  facts.  It  is  to 
be  observed,  however,  that  for  during  the  last  two 
hundred  years,  there  have  always  been  some  advo- 
cates for  this  judicious  practice.  “Du  Chesne  (says 
Dr.  J.  Thomson)  is  the  first  writer  on  military 
surgery,  in  whose  works  I have  found  the  recom- 
mendation to  amputate  in  the  severer  injuries  of 
the  extremities ; and  it  is  worthy  of  remark,  that 
he  directs  the  operation  to  be  performed  before  in- 
flammation a7id  other  constitutional  symptoms  shall 
have  supervened.”  (See  Truitt;  de  la  Cure  gene- 
rale  et  particular e des  Arcbusades,  par  Jos.  Du 
Chesne,  Paris,  1624,  p.  143.;  and  Thomsons  Re- 
port, fyc.  p.  160.)  Wiseman  not  only  recom- 
mended and  practised  immediate  amputation,  but 
the  same  thing  was  not  unfrequently  done  by  the 
military  surgeons  of  his  time.  ( Chirurgical  Trea- 
tises, by  R.  Wiseman,  3d  ed.  Lond.  1696,  p.  410.) 
The  celebrated  Le  Dran,  in  his  excellent  little 
manual  of  military  surgery,  declared  himself  an 
advocate  for  immediate  amputation,  in  all  cases  in 
which  that  operation  from  the  first  appears  to  be 
indispensable.  Le  Dran  has,  at  the  same  time, 
stated  briefly,  but  most  distinctly,  the  comparative 
advantages  of  that  practice,  with  those  which 
may  be  expected  by  delay.  (See  Trait  A ou 
Reflexions  tirdes  de  la  Pratique  sur  les  Plaies 
d’Armes  d feu,  par  H.  F.  Le  Dran,  a Paris, 
1737.)  Ranby,  who  was  serjeant-surgeon  to 
King  George  II.,  entertained  similar  opinions  to 
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those  of  Le  Dran,  with  regard  to  the  utility  of 
immediate  amputation.  In  order  to  give  imme- 
diate relief  to  the  wounded,  and  to  facilitate  the 
performance  of  the  necessary  operations,  Ranby 
proposed,  that  the  surgeons,  during  battle,  should 
be  collected  into  small  bodies,  and  stationed  in  the 
rear  of  the  army.  (See  The  Method  of  treating 
Gunshot  Wounds,  by  John  Ranby,  ed.  3.  p.  29. 
Lond.  1781.) 

After  the  battle  of  Fontenoy,  in  the  year  1756, 
the  Royal  Academy  of  Surgery  in  France  offered  a 
prize  for  the  best  dissertation  on  the  gunshot  injuries 
requiring  immediate  amputation,  and  on  other 
cases  of  the  same  nature,  where  the  operation, 
though  deemed  inevitable,  might  be  delayed. — 
“ L'amputalion  etant  absolument  necessaire  dans 
les  plaies  compliqubes  de  f racas  des  os,  et  principale - 
meat  celtes  qui  sont  faites  par  armes  a feu , deter- 
miner l,es  cas  oil  il  faut  faire  V operation  sur  le 
champ,  et  ceux  oil  il  convient  de  la  dfftrer,  et  en 
donner  les  raisons .”  The  prize  was  adjudged  to 
M.  Faure,  the  main  object  of  whose  paper  was 
to  recommend  delaying  the  operation.  This  side 
of  the  question  has  found  some  modern  advocates 
of  distinguished  talents  and  celebrity.  Suffice  it 
to  mention  the  names  of  Hunter,  Baron  Percy, 
and  Lombard.  It  is,  however,  only  justice  to 
M.  Faure  to  state,  that,  though  he  regarded  im- 
mediate amputation  as  full  of  danger,  he  admitted 
that  there  were  several  kinds  of  injuries  of  the 
extremities,  in  which  it  was  indispensably  and  im- 
mediately required.  “ The  enumeration  (says 
Dr.  Thomson)  which  this  author  has  given  of 
these  injuries  is  more  full  and  distinct  than  any 
which  had  been  published  before  his  time  ; and, 
what  may  appear  singular,  it  does  not  differ,  in  any 
essential  respect,  from  the  enumerations  given  by 
later  writers,  who,  in  combating  his  opinions, 
have  represented  him  as  an  enemy  to  amputation 
in  almost  all  injuries  of  the  extremities.”  (See 
Obs.  made  in  the  Military  Hospitals  in  Belgium, 
p.  169.) 

In  1792,  Baron  Percy,  who  was  a few  years 
ago  at  the  head  of  the  medical  department  of  the 
French  army,  published  a book,  in  which  he  gives 
a preference  to  delaying  amputation  at  first,  even 
in  cases  where  it  is  certain  that  the  operation  can- 
not ultimately  be  dispensed  with.  (See  Manuel 
de  Chirurgien  d' Armee.)  So  late  as  1804,  Lom- 
bard, professor  in  the  Military  Academy  of  Stras- 
burg,  defended  the  doctrines  of  M.  Faure.  (See 
Clinique  Chir.  des  Plaies  faites  par  Armes  a feu.) 

Although,  in  France,  the  Academy  of  Surgery 
thought  proper  to  decree  the  prize  to  M.  Faure, 
whose  doctrine  thus  received  the  highest  approba- 
tion, yet,  in  that  country,  very  opposite  tenets  were 
set  up  by  some  men  of  distinguished  talents  and 
extensive  military  practice.  Thus  Le  Dran,  in  his 
work  on  gunshot  wounds,  published  in  1737,  ex- 
pressly states,  “ That  when  the  amputation  of  a 
limb  is  indispensably  necessary  in  the  case  of  a 
gunshot  wound,  it  ought  to  be  done  without  de- 
lay.” (Aphorism  9.)  De  la  Martiniere  in  par- 
ticular also  wrote  some  excellent  arguments  in 
reply  to  Bilguer ; arguments  which,  I think,  would 
do  honour  to  the  most  accomplished  surgeon  of 
the  age  in  which  we  live.  (Sur  le  Traitement  des 
Plaies  d’ Armes  a feu,  in  Mbm.  de  l’ Acad,  de  Chir. 
t.  xi.  p.  1.  edit,  in  12mo.)  M.  Boucher,  of  Lisle, 
was  an  advocate  for  the  same  side  of  the  question. 
(See  Obs . sur  des  Plaies,  d’ Armes  d feu,  tyc.,  in 
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Mem.  de  VAcad.  de  Chirurgie,  tom.  v.  p.  279, 
&c.  edit,  in  12mo.)  Schmucker,  who  was  many 
years  surgeon -general  to  the  Prussian  armies,  pub- 
lished in  1776  an  essay  on  amputation,  in  which 
he  particularly  mentions,  that,  during  his  stay  at 
Paris,  in  1738,  the  surgeons  of  the  Hotel-Dieu  had 
been  in  the  habit  of  performing  immediate  ampu- 
tation in  severe  injuries  of  the  extremities.  He  also 
declares  himself  an  advocate  for  operating  imme- 
diately in  all  cases,  in  which  amputation  from  the 
first  appears  to  be  necessary,  and  insists,  in  a particu- 
lar manner,  on  the  increased  danger  which  he  had 
seen  arise  from  the  operation  during  the  second 
period.  He  gives  (as  Dr.  J.  Thomson  has  ob- 
served) a minute  and  circumstantial  enumeration 
of  those  injuries,  both  of  the  upper  and  lower  ex- 
tremities, in  which  he  conceived  amputation  to  be 
necessary,  and  in  many  of  which  he  had  actually 
performed  it  with  great  success.  Schmucker  ap- 
pears to  Dr.  Thomson  to  have  given  a better  ac- 
count, than  any  preceding  military  surgeon,  of  the 
injuries  of  the  thigh;  and  from  the  results  of  his 
experience,  he  was  led  to  believe,  that,  though 
compound  fractures  of  the  lower  part  of  the  thigh- 
bone might,  in  favourable  circumstances,  be  cured 
without  amputation,  yet  that  this  operation  is  pecu- 
liarly necessary  in  all  cases  in  ivhich  the  fracture  is 
situated  in  or  above  the  middle  of  that  bone.  (J.  L. 
Schmucker,  Vermiachu  Chirurgische  Schrif  ten,  b.i. 
Berlin,  1785.)  With  the  foregoing  high  autho- 
rity we  have  to  join  one  of  not  less  celebrity,  name- 
ly, that  of  Baron  Larrey,  who  has  proved  most 
convincingly,  that  when  amputation  is  to  be  done 
in  cases  of  gunshot  wounds,  nothing  is  so  perni- 
cious as  delay.  (See  Mem.  de  Chir.  Militaire, 
t.  ii.  p.  451.  &c.) 

The  principles  inculcated  by  Baron  Larrey  are, 
in  point  of  fact,  the  same  as  those  which  were  so 
strenuously  insisted  upon  by  Pott,  whose  principal 
remarks  on  the  necessity  of  amputation  in  certain 
cases,  are  detailed  in  another  part  of  this  public- 
ation. (See  Amputation.)  Pott,  indeed,  was  not 
an  army-surgeon,  and  what  he  says  was  not  parti- 
cularly designed  to  apply  to  military  practice;  but 
he  has  represented,  as  well  as  any  body  can  do, 
the  propriety  of  immediate  amputation  for  injuries, 
which  leave  no  doubt  that  such  operation  cannot 
be  dispensed  with. 

Mr.  John  Bell,  amongst  the  moderns,  appears 
likewise  to  have  much  merit,  for  the  able  manner 
in  which  he  defended  the  propriety  of  early  ampu- 
tation, long  before  the  sentiments  of  later  writers 
were  ever  heard  of.  He  distinctly  states,  that 
“ amputation  should,  in  those  cases  where  the  limb 
is  plainly  and  irrecoverably  disordered,  be  per- 
formed upon  the  spot.”  (See  Discourses  on  the 
Nature,  fyc.  of  Wounds,  p.  488.  edit.  3.)  In 
short,  notwithstanding  all  the  modern  pretensions 
to  novelty  upon  this  interesting  topic,  we  must  ac- 
knowledge, with  Dr.  Thomson,  that  the  evidence 
in  favour  of  the  advantages  of  immediate  amputa- 
tion has  always  preponderated  over  that  for  delay. 
(See  Report  of  Obs.  fyc.  p.  225.) 

The  strongest  body  of  evidence  upon  this  matter, 
is  undoubtedly  adduced  by  Baron  Larrey,  whose 
situation,  at  the  head  of  the  surgical  department 
of  the  French  armies,  afforded  him  most  numerous 
opportunities  of  judging  from  actual  experience. 
“Upon  this  subject  (says  he),  now  that  twenty 
years  of  continual  war  have  carried  our  art  to  the 
highest  pitch  of  perfection,  there  can  only  be  one 
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opinion.  It  is  after  having  incessantly  directed 
the  medical  service  all  this  time,  in  quality  of  head- 
surgeon  and  inspector-general  of  the  armies,  that  I 
proceed  to  discuss  the  different,  opinions  delivered 
in  the  Academy,  and  to  settle  definitively  this  great 
question,  which  I regard  as  the  most  important  in 
military  surgery. 

“ If  we  are  to  be  told  that  the  amputation  of  a 
limb  is  a cruel  operation,  dangerous  in  its  conse- 
quences, and  always  grievous  for  the  patient,  who 
is  thereby  mutilated ; that,  consequently,  there  is 
more  honour  in  saving  a limb,  than  in  cutting  it  off 
with  dexterity  and  success  ; these  arguments  may 
be  refuted  by  answering,  that  amputation  is  an  ope- 
ration of  necessity,  which  offers  a chance  of  pre- 
servation to  the  unfortunate,  whose  death  appears 
certain  under  any  other  treatment;  and,  that  if 
any  doubt  should  exist  of  amputation  being  abso- 
lutely indispensable  to  the  patient’s  safety,  the  ope- 
ration is  to  be  deferred,  till  nature  has  declared 
herself,  and  given  a positive  indication  for  it.  We 
are  also  justified  in  adding,  that  this  chance  of  pre- 
servation is  at  the  present  day  much  greater,  than 
at  the  epoch  of  the  Academy  of  Surgery.  We 
learn  from  M.  Faure,  that  of  about  three  hundred 
amputations,  performed  after  the  battle  of  Fonte- 
ncy,  only  thirty  were  followed  by  success,  whilst 
on  the  contrary  (says  Baron  Larrey),  we  have 
saved  more  than  three-fourths  of  the  patients,  on 
whom  amputation  has  been  done,  and  some  of 
whom  also  had  two  limbs  removed.”  This  im- 
provement is  ascribed  by  Larrey,  1.  To  our  now 
knowing  better  how  to  take  advantage  of  the  indi- 
cation and  favourable  time  for  amputating.  2.  To 
the  better  method  of  dressing.  3.  To  the  mode  of 
operating  being  more  simple,  less  painful,  and 
more  expeditious,  than  that  formerly  in  vogue. 

To  the  preceding  authorities  against  delaying 
amputation,  in  cases  of  gunshot  wounds  requiring 
such  operation,  I have  to  add  Mr.  Guthrie,  whose 
opportunities  of  observation,  during  the  late  war  in 
Spain,  were  particularly  extensive.  In  his  work 
he  has  detailed  the  opinions  of  many  eminent  fo- 
reign and  British  surgeons,  respecting  the  pro- 
priety, or  impropriety,  of  the  doctrine  of  immediate 
amputation  ; and  he  has  introduced  some  good 
criticisms,  particularly  on  Bilguer’s  statement  of 
the  success,  which  was  experienced  in  the  Prus- 
sian hospitals,  from  not  performing  the  operation. 
Mr.  Guthrie,  however,  does  not  recommend  am- 
putation to  be  done  immediately,  if  the  patient  be 
particularly  depressed  by  the  shock  of  the  injury 
directly  after  its  receipt;  apiece  of  advice  which 
I believe  has  in  reality  been  at  all  times  followed, 
not  only  in  respect  to  amputations,  in  cases  of  gun- 
shot wounds,  but  all  other  severe  local  injuries. 
“ I believe  it  to  be  (says  Mr.  Guthrie),  a stretch 
of  fancy  in  those  surgeons  who  concieve,  that,  if 
the  knife  followed  the  shot  in  all  cases,  the  patient 
would  have  the  best  chance  of  success.  No  one 
will  deny,  that,  if  the  shot  performed  a regular  am- 
putation, it  would  not  be  better  than  to  have  to  do 
it  afterwards : but,  if  they  mean  to  say  the  opera- 
tion should  in  general  be  performed  immediately 
after  the  injury,  I can  only  oppose  to  them  the 
facts  above  stated,  and  the  general  result  of  my  ex- 
perience, which  is  decidedly  in  favour  of  allowing 
the  first  moments  of  agitation  to  pass  over  before 
any  thing  be  done ; a period  extending  from  that 
to  one,  six,  or  eight  hours,  according  to  the  differ- 
ence of  constitution,  and  the  different  injuries  that 


have  been  sustained.  But,  from  one  to  three  hours 
will  in  most  cases  be  found  sufficient.”  (On  Gun- 
shot Wounds,  p.  226.  edit.  2.  Lond.  1820.)  Ia 
the  first  edition  of  this  gentleman’s  book,  some  lit- 
tle want  of  precision  rather  concealed  his  exact 
meaning,  with  respect  to  the  period  of  time,  which 
should  generally  be  allowed  to  transpire  between 
the  receipt  of  the  injury  and  the  performance  of 
amputation  ; but  after  all  the  disposition  to  con- 
troversy upon  this  point,  it  appears  there  is  little  to 
fight  about,  as  there  is  rather  a misunderstanding 
than  a difference  of  opinion.  All  acknowledge  the 
advantage  of  doing  the  operation  immediately, 
when  the  patient  is  not  faint  and  depressed  by  the 
shock  of  the  accident;  all  admit  the  prudence  of 
deferring  the  use  of  the  knife  in  other  cases  until 
the  constitution  has  revived  sufficiently  to  be  capa- 
ble of  bearing  the  removal  of  the  limb.  (See  A. 
C.  Hutchison,  Pract.  Obs.  in  Surgery,  8vo.  Lond. 
edit.  2.  and  his  Further  Observations  on  the  proper 
Period  for  Amputating  in  Gunshot  Wounds,  1817; 
Quarrier,  in  Med.  Chir.  Trans,  vol.  viii. ; and  De- 
war,  in  Med.  Chir.  Journ.  April  1819.) 

“Formerly  (observes  one  of  the  best  surgeons 
which  modern  times  has  produced),  military  sur- 
geons were  accused  of  being  too  ready  to  ampu- 
tate. The  experience  which  I have  had,  chiefly 
in  1814,  1815,  and  1830,  have  proved  to  me  the 
little  foundation  for  this  reproach ; how  many  dis- 
asters we  should  have  to  blame  ourselves  for,  in 
declining  too  frequently  to  amputate ; and  I do 
not  fear  to  lay  it  clown  as  a principle,  that,  in  com- 
plicated gunshot-fractures,  a greater  number  of 
individuals  are  lost  by  deferring  the  operation, 
than  that  of  limbs  saved.”  ( Dupuytren , in  Clin. 
Chir.  t.  iv.  p.  238.)  This  important  remark  is 
followed  by  the  particulars  of  cases,  illustrative  of 
its  truth.  (See  also  H.  Larrey,  Hist.  Chir.  du 
Sidge  d' Anvers,  p.  250.  ; and  A.  L.  M.  Velpeau, 
Nouv.  Eldm.  de  Med.  Opdr.  t.  i.  p.  282.  et  seq .) 

So  far  as  my  experience  goes,  when  the  neces- 
sity of  amputation  is  undoubted,  all  delay  is  im- 
proper beyond  the  short  period  during  which  the 
faintness  immediately  arising  from  the  injury 
usually  lasts.  In  the  campaign  in  Holland,  1814, 
the  most  successful  amputations  were  those  done 
in  the  field-hospitals  directly  after  the  arrival' of 
the  patients,  or  rather,  as  Dr.  Hennen  has  ex- 
pressed it,  with  as  little  delay  as  possible.  “ While 
hundreds  are  waiting  for  the  decision  of  the  sur- 
geon, he  will  never  be  at  a loss  to  select  indivi- 
duals, who  can  safely  and  advantageously  bear  to 
be  operated  upon,  as  quickly  as  himself  or  assist- 
ants can  offer  their  aid  ; but  he  will  betray  a mi- 
serable want  of  science,  indeed,  if,  in  this  crowd  of 
sufferers,  he  indiscriminately  amputates  the  weak, 
the  terrified,  the  sinking,  and  the  determined. 
While  he  is  giving  his  aid  to  a few  of  the  latter 
class,  encouragement  and  a cordial  will  soon  make 
a change  in  the  state  of  the  weakly  or  the  terrified  ; 
and  a longer  period  and  more  active  measures, 
will  render  even  the  sinking  proper  objects  for 
operation.”  (On  Military  Surgery,  p.  45.  ed.  2.) 
It  appears  from  some  returns  collected  by  Mr. 
Guthrie,  that  in  the  Peninsular  the  compara- 
tive loss,  in  secondary  or  delayed  operations, 
and  in  primary  or  immediate  amputations,  was 
as  follows : — 

Secondary.  Primary. 

Upper  extremities  ...  12  to  ..  1 

Lower  extremities  ...  3 to  . . 1 
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The  great  success  attending  amputation  on  the 
field  of  battle,  was  also  convincingly  proved  after 
the  battle  of  Toulouse.  Here,  of  47  immediate 
amputations,  38  were  cured,  while  of  the  51  de- 
layed operations,  on  that  occasion,  21  had  fatal 
terminations.  (P.  42 — 44,  ed.  1.)  After  the  at- 
tack on  New  Orleans,  out  of  45  primary  amputa- 
tions, 38  patients  recovered,  while  only  2 of  7 se- 
condary amputations  terminated  in  the  preserv- 
ation of  the  patients.  (Op.  cit.,  p.  294,  edit.  2.) 

Of  immediate  Amputation. 

When  a limb  that  has  received  a gunshot 
wound  cannot  be  saved,  amputation  should  be 
immediately  practised.  The  first  four-and-twenty 
hours,  Baron  Larrey  observes,  are  the  only  time 
that  nature  remains  tranquil  (I  should  say,  she 
does  not  remain  quiet  so  long),  and  W'e  must 
hasten  to  take  advantage  of  this  period.  , 

In  the  army,  a variety  of  circumstances  make 
the  urgency  for  amputation  still  greater.  1.  The 
inconvenience  attending  the  transport  of  the 
wounded  from  the  field  of  battle  to  the  military 
hospitals,  in  carriages  badly  suspended,  the  jolt- 
ing of  which  would  produce  such  disorder  in  the 
wound,  and  in  the  whole  body,  that  most  patients 
wmuld  die  in  the  journey,  especially  if  it  were 
long,  and  the  weather  either  extremely  hot  or 
cold. 

2.  The  danger  of  a long  continuance  in  the 
hospitals;  a danger  which  amputation  materially 
diminishes,  by  changing  a gunshot  injury  into  a 
wound  that  may  be  speedily  healed,  and  re- 
ducing the  causes  of  fever,  and  hospital  gan- 
grene. 

3.  The  cases  in  which  there  is  a necessity  for 
abandoning  the  wounded.  In  this  circumstance, 
it  is  of  importance  to  have  amputated  ; for,  after 
the  operation,  the  patients  may  remain  some  days 
without  being  dressed,  and  the  dressings  are  after- 
wards more  easy. 

Of  cases  in  which  Amputation  should  be 

DONE  IMMEDIATELY. 

First  case. — A limb  carried  away  by  a cannon- 
ball, or  the  explosion  of  a howitzer,  or  bomb, 
requires  amputation  without  loss  of  time:  the  least 
delay  puts  the  patient’s  life  in  danger.  In  this 
case,  the  necessity  of  the  practice  is  inculcated  by 
M.  Faure  himself,  as  well  as  by  Schmucker, 
Bichter,  Larrey,  Dr.  Thomson,  H.  Larrey,  junior, 
(Hist.  Chir.du  Siege  d' Anvers,  p.  263.),  and  every 
judicious  writer  upon  gunshot  wounds. 

When  a cannon-ball  has  torn  off  a limb,  ampu- 
tation of  the  stump  should  be  performed,  in  order 
to  procure  the  patient  an  even,  smooth  incision, 
instead  of  an  irregular,  jagged,  and  highly  dan- 
gerous wound.  As  the  limb  has  commonly  suf- 
fered a violent  concussion,  is  almost  bereft  of 
sense,  and  power  of  motion,  and  the  bone  fre- 
quently has  a fissure  extending  some  way  upward, 
amputation  is  sometimes  recommended  to  be  done, 
if  possible,  above  the  nearest  joint.  Were  the 
operation  not  done,  this  kind  of  injury  would  re- 
quire large  and  free  incisions,  for  the  extraction  of 
foreign  bodies,  the  shortening  of  projecting  muscles 
and  tendons,  and  the  discharge  of  abscesses  ; and, 
as  these  incisions  are  likely  to  occasion  at  least  as 
much  irritation  as  amputation  itself,  without  being 
productive  of  equal  good,  the  avoidance  even' of 
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pain  cannot  be  urged  as  a reason  against  the  prac- 
tice. The  occasional  healing  of  such  wounds  only 
proves,  that  it  is  not  altogether  impossible,  in 
certain  instances,  to  effect  a cure  without  amputa- 
tion. The  surgeon  can  the  more  readily  make  up 
his  mind  to  amputate,  as,  in  this  case,  the  operation 
does  not  occasion  the  loss  of  a limb.  As  for  the 
plaee  of  the  incision,  no  one  would  be  justified  in 
amputating  above  the  knee,  when  the  limb  is  in- 
jured at  the  foot  or  ankle. 

The  skin  has  been  violently  stretched  and 
lacerated;  the  muscles  have  been  ruptured  and 
irregularly  torn  away  ; the  tendons  and  aponeu- 
roses lacerated  ; the  nerves  and  vessels  divided 
and  forcibly  dragged  ; lastly,  the  bones  broken 
and  smashed  to  a greater  or  lesser  extent.  These 
first  effects  are  followed  by  a general,  or  partial 
commotion  ; by  a kind  of  torpor  in  the  injured 
part,  and  a good  way  above  the  wound  ; by  a 
painful  trembling  in  the  remains  of  the  limb, 
an  event  that  is  singularly  afflicting  to  the  patient  ; 
and  by  a local  swelling  preceding  the  erethismus, 
which  quickly  shows  itself.  The  haemorrhage,  says 
Baron  Larrey,  an  accident  much  more  to  be  ap- 
prehended than  has  been  supposed,  often  comes  on 
a few  moments  after  the  injury,  and,  if  prompt 
succour  were  not  afforded,  would  put  a period  to 
the  patient’s  existence.  “ I can  even  declare,  that, 
had  it  not  been  for  the  activity  of  the  train  of  light 
surgical  carriages  (ambulances  volantes),  by  means 
of  which  the  wounded  have  always  been  dressed 
upon  the  field  of  battle,  many  soldiers  would  have 
perished  from  this  accident  alone.” 

If  the  operation  is  not  speedily  done,  pain 
commences,  fever  occurs,  and  the  functions  of 
the  system  become  disordered  • the  irritation  then 
increases,  and  convulsive  motions  take  place.  If 
the  patient  should  not  be  a victim  to  these  first 
symptoms,  gangrene  of  the  stump  follows,  the 
fatal  consequences  of  which  it  is  extremely  difficult 
to  prevent. 

After  this  short  exposition,  it  is  easy  to  see, 
that,  in  this  case,  amputation  ought  to  be  prac- 
tised immediately,  and  to  delay  the  operation, 
and  merely  apply  simple  dressings,  would  be 
affording  time  for  the  bad  symptoms  to  come  on. 

At  Strasburg,  during  the  bombardment  of  the 
fort  of  Kell,  in  1792,  three  volunteers,  says  Baron 
Larrey,  had  limbs  shot  off  by  the  explosion  of 
shells:  one,  an  arm;  another,  a fore-arm;  and 
the  third,  a leg.  They  were  conveyed  to  the 
hospital  for  the  wounded  in  that  town,  which  was 
superintended  by  M.  Boy.  Several  days  were 
suffered  to  elapse  before  amputation  was  perform- 
ed : notone  of  the  patients  escaped.  At  Mentz, 
after  the  retreat  from  Frankfort,  several  of  the 
wounded,  who  had  had  limbs  shot  off,  did  not  have 
amputation  performed  till  some  time  afterwards, 
and  not  one  of  them  recovered.  At  Nice,  after  tbe 
taking  of  Saourgio,two  amputations  were  practised 
at  the  hospital,  No.  2,  one  of  the  fore-arm,  the 
other  of  the  arm,  nine  or  ten  days  after  the  receipt 
of  the  injuries:  both  the  patients  died.  At  Pei - 
pignan,  Baron  Larrey  visited  two  soldiers,  on 
wiiom  amputation  had  been  done,  seven  or  eight 
days  after  the  receipt  of  gunshot  injuries  in  the 
action  of  the  14th  of  July,  1794.  One  had  had 
a leg  shot  off,  and  the  other  his  right  arm. 
Notwithstanding  Larrey ’s  utmost  care,  he  could 
not  save  their  lives  : one  died  of  tetanus ; the 
other  of  gangrene. 
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In  the  month  of  August,  1805,  two  cannoniers 
of  the  guards,  in  discharging  the  artillery,  had 
each  a hand  shot  away,  and  all  the  fore  part  of 
their  bodies  burnt.  These  were  the  two  men, 
whose  office  it  was  to  charge  the  gun.  At  the 
moment  when  they  had  just  rammed  down  the  wad 
on  the  cartridge,  a spark  that  had  been  left  un- 
extinguished, from  the  .neglect  to  keep  the  touch- 
hole  closed,  set  fire  to  the  powdery  the  ramrod 
w'as  violently  repelled  by  the  explosion,  together 
with  every  thing  that  was  situated  in  front  of  the 
charge.  The  right  hand  of  one  of  these  soldiers 
was  completely  torn  off,  between  the  two  phalanges 
of  the  carpus,  and  thrown  more  than  two  hundred 
paces.  The  countershock  even  threw  him  down 
into  the  ditch  of  the  square  of  the  Hotel  des 
Invalides.  The  left  hand  of  the  other  was  torn 
away,  together  with  the  fore-arm  at  the  elbow- 
joint,  and  also  forced  to  a considerable  distance. 
The  tendons  and  muscles  sustained  vast  injury, 
and  the  worst  symptoms  would  have  occurred,  if 
amputation  had  not  been  instantly  performed. 
In  one  case,  amputation  was  done  at  the  wrist ; 
and,  in  the  other,  at  the  lower  third  of  the  arm. 
The  two  operations  were  followed  by  complete 
success,  although  the  burns  upon  the  face  and 
chest,  in  both  the  patients,  were  serious  and  ex- 
tensive. 

Second  case.  — When  a body,  propelled  by 
gunpowder,  strikes  a limb,  in  such  a manner 
as  to  smash  the  bones,  violently  contuse,  lacerate, 
and  deeply  tear  away,  the  soft  parts,  amputation 
ought  to  be  immediately  performed.  If  this 
measure  be  neglected,  all  the  injured  parts  will 
soon  be  seized  with  gangrene  : and  besides,  as 
Larrey  has  explained,  the  accidents,  which  the 
gravity  of  the  first  case  produces,  wall  also  here 
be  excited.  It  is  only  doing  justice  to  the  me- 
mory of  M.  Faure  to  state,  that  this  second  case 
was  one,  which  he  also  particularly  instanced  as 
demanding  the  immediate  performance  of  ampu- 
tation. (See  Prix  de  V Acad.  Royale  cle  Chirurgie, 
t.  viii.  p.  23.  ed.  12mo.) 

Third  case.  — If  a similar  body  were  to  carry 
away  a great  mass  of  the  soft  parts,  and  the  prin- 
cipal vessels  of  a limb  (of  the  thigh,  for  instance), 
without  fracturing  the  bone,  the  patient  would 
be  in  a state  demanding  immediate  amputation  ; 
for,  independently  of  the  accidents  which  would 
oriffinate  from  a considerable  loss  of  substance, 

O . ' 

the  limb  must  inevitably  mortify.  Mr.  Guthrie, 
also  says,  “A  cannon-shot  destroying  the  artery 
and  vein,  on  the  inside  (of  the  thigh),  without 
injuring  the  bone,  requires  amputation.”  (P. 
185.)  When,  however,  the  femoral  artery,  or 
vein,  is  injured  by  a musket-ball,  or  small  ca- 
nister-shot, this  gentleman  recommends  tying 
the  vessel  above  and  below  the  wound  in  it,  if 
the  nature  of  the  case  be  evinced  by  haemorrhage. 
But,  he  believes,  that  when  both  vein  and  artery 
are  injured,  amputation  is  necessary.  (P.  186.) 
With  respect  to  bleeding  from  the  femoral  vein, 
as  it  may  easily  be  stopped  by  moderate  pressure, 
the  propriety  of  using  any  ligature  at  all  is  ques- 
tionable. 

“ An  injury  of  the  femoral  artery  (observes 
Mr.  Guthrie),  requiring  an  operation,  accom- 
panied with  fracture  of  the  bone  of  the  most 
simple  kind,  is  a proper  case  for  immediate  am- 
putation ; for,  although  many  patients  would 
recover  from  either  accident  alone,  none  would,  I 
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believe,  surmount  the  two  united  ; and  the  higher 
the  accident  is  in  the  thigh,  the  more  imperious  is 
the  necessity  for  amputation.”  ( Guthrie  on  Gun* 
shot  Wounds,  p.  187.) 

Fourth  case.  — A grape-shot  strikes  the  thick 
part  of  a member,  breaks  the  bone,  divides  and 
tears  the  muscles,  and  destroys  the  large  nerves, 
without,  however,  touching  the  main  artery. 
According  to  Larrey,  this  is  a fourth  case,  re- 
quiring immediate  amputation. 

Mr.  Guthrie  seems  to  coincide  on  this  point 
with  Larrey  : “ If  a cannon-shot  strike  the  back 
part  of  the  thigh,  and  carry  away  the  muscular 
part  behind,  and  with  it  the  great  sciatic  nerve, 
amputation  is  necessary,  eyen  if  the  bone  be  un- 
touched, &c.  In  this  case,  I would  not  perform 
the  operation  by  the  circular  incision,  but  would 
preserve  a flap  from  the  forepart,  or  sides,  as  I 
could  get  it,  to  cover  the  bone,  which  should  be 
short.”  ( Guthrie  on  Gunshot  Wounds  of  the 
Extremities,  p.  184.) 

Fifth  case.  — If  a spent  cannon-shot,  or  one  that 
has  been  reflected,  should  strike  a member  obliquely, 
without  producing  a solution  of  continuity  in  the 
skin,  as  often  happens,  the  parts  which  resist  its 
action,  such  as  the  bones,  muscles,  tendons,  fasciae, 
and  vessels,  may  be  ruptured  and  crushed.  The  ex- 
tent of  the  internal  disorder  is  to  be  examined ; and 
if  the  bones  should  feel,  through  the  soft  parts,  as  if 
they  were  smashed,  and  if  there  should  be  reason  to 
suspect,  from  the  swelling,  and  a sort  of  fluctuation, 
that  the  vessels  are  lacerated,  amputation  ought  to 
be  immediately  practised.  This  is  also  the  advice 
of  Baron  Percy.  Sometimes,  however,  the  vessels 
and  bones  escape  injury,  and  the  muscles  are 
almost  the  only  parts  disordered.  In  this  circum- 
stance, we  are  enjoined  to  follow  the  counsel  of 
De  La  Martiniere,  who  recommended  making  an 
incision  through  the  skin.  By  this  means,  a quan- 
tity of  thick  blackish  blood  will  be  discharged, 
and  the  practitioner  must  await  events.  Accord- 
ing to  Larrey,  such  incision  is  equally  necessafly 
in  the  preceding  case,  previously  to  amputation, 
in  order  to  ascertain  the  extent  of  mischief. 

It  is  to  such  injury,  done  to  internal  organs, 
that  we  must  ascribe  the  death  of  many  individuals, 
which  was  for  a long  while  attributed  to  the  com- 
motion produced  in  the  air.  (See  Ravaton,  Traite 
des  Plaies  d’ Acmes  a feud) 

The  incorrectness  of  this  opinion  we  may  easily 
convince  ourselves  of,  if  we  carefully  consider, 
1st,  the  direction  and  course  of  solid  hard  bodies, 
and  their  relation  to  the  air,  through  which  they 
have  to  pass ; 2dly,  the  internal  disorder  ob- 
servable in  the  dead  bodies  of  persons,  whose 
death  is  imputed  to  the  mere  impression  of  the  air, 
agitated  by  the  ball ; 3dly,  the  properties  of  the 
elastic  substances,  such  as  the  integuments,  cellular 
substance,  &c.  struck  by  the  shot.  It  is  univer- 
sally agreed  amongst  philosophers,  that  a solid 
body,  moving  in  a fluid,  only  acts  upon  a column 
of  this  fluid,  the  base  of  which  column  is  nearly 
equal  to  the  surface  which  the  solid  body  presents. 
(See  Le  Vacher  sur  quelques  Particularites  con- 
cernant  les  P laies  faites  par  Acmes  a feu,  in  Mem. 
de  l’ Acad,  de  Chirurgie,  t.  xi.  p.  34.  ed.  12mo.) 

Thus  a cannon-ball,  in  traversing  a space  equal 
to  its  diameter,  can  only  displace  a portion  of  air, 
in  the  relation  of  3 to  2,  compared  with  the  size 
of  the  shot.  This  fluid,  in  consequence  of  its 
divisibility  and  homogenealness  with  the  ambient 
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air,  is  dispersed  in  all  directions,  and  confounded 
with  the  total  mass  of  the  atmosphere.  The 
effects  of  this  aeriform  substance  amount  to  no- 
thing, and  not  a doubt  can  be  entertained,  that 
if  there  is  the  slightest  solution  of  continuity  of 
any  part  of  the  body,  it  must  depend  upon  the 
direct  action  of  the  ball  itself. 

The  different  movements  which  the  ball  de- 
scribes in  its  course,  and  the  elasticity  of  the  skin, 
enable  us  to  explain  how  internal  injuries  are 
produced,  without  any  external  solution  of  con- 
tinuity, and  often  even  without  ecchymosis.  The 
motion  communicated  to  the  ball  by  the  power 
which  projects  it,  is,  for  a given  space,  rectilinear. 
If,  at  this  distance,  it  strikes  against  the  body, 
it  carries  the  part  away  to  an  extent  proportioned 
to  the  mass  with  which  it  touches  the  part.  But, 
the  ball,  after  having  traversed  a certain  distance, 
undergoes,  in  consequence  of  the  resistance  of 
the  air,  and  the  attraction  of  gravity,  a change 
of  motion,  and  now  turns  on  its  own  axis,  in  the 
diagonal  direction. 

If  the  shot  should  strike  any  rounded  part  of  the 
body,  towards  the  end  of  its  course,  it  will  run 
round  a great  portion  of  the  circumference  of  the 
part,  by  the  effect  of  its  curvilinear  movement. 
It  is  also  in  this  manner,  observes  Larrey,  that  the 
wheel  of  a carriage  acts,  in  passing  obliquely  over 
the  thigh,  or  leg,  of  an  individual  stretched  upon 
the  ground.  In  this  case,  the  results  are  the  same 
as  those  of  which  we  have  been  speaking.  The 
most  elastic  parts  yield  to  the  impulse  of  the  con- 
tusing body  ; while  such  as  offer  resistance,  as,  for 
instance,  the  bones,  are  fractured ; and  tendons, 
muscles,  and  aponeuroses,  ruptured  or  lacerated. 
Sometimes  the  viscera  are  similarly  injured. 

At  first  sight,  all  the  parts  appear  to  be  entire  ; 
but  a careful  examination  will  not  let  us  remain 
long  in  doubt  about  the  internal  mischief.  In 
this  case,  an  ecchymosis  cannot  manifest  itself 
outwardly,  because  the  extravasation  of  blood  na- 
turally takes  place  in  the  deep  excavations  occa- 
sioned by  the  rupture  of  the  muscles  and  other 
parts,  and  because  this  fluid  cannot  make  its  way 
through  the  texture  of  the  skin.  Such  extrava- 
sations can  only  be  detected  by  the  touch. 

The  foregoing  reasoning  is  supported  by  ex- 
perience. How  often,  says  Larrey,  have  we  not 
seen  the  ball  carry  away  pieces  of  helmets,  hats, 
cartridge-boxes,  knapsacks,  or  other  parts  of  the 
soldier’s  dress,  without  doing  any  other  injury? 
The  same  ball,  perhaps,  takes  off  his  arm,  often 
at  a time  when  it  is  closely  applied  to  the  body 
of  his  comrade,  and  yet  the  latter  does  not  re- 
ceive the  slightest  harm.  The  shot  may  pass 
betwixt  the  thighs,  and  these  members  hardly 
exhibit  an  ecchymosis  at  the  points,  which  are 
gentiy  grazed  ; the  only  example  in  which  ec- 
chymosis does  occur.  In  other  instances,  the 
bail  severs  the  arm  from  the  trunk,  and  the 
functions  of  the  thoracic  viscera  are  not  at  all 
injured. 

Baron  Larrey  then  relates  the  following  case, 
which  is  analogous  to  one  which  I saw  near  Ant- 
werp, and  have  already  mentioned  in  the  foregoing 
columns.  M.  Meget,  a captain,  marching  in  the 
front  of  a square  of  men,  in  the  heat  of  the  battle 
of  Altzey,  30th  March,  1793,  had  his  right  leg 
almost  entirely  carried  away  by  a large  cannon- 
shot,  without  the  contiguous  limb  of  his  lieutenant, 
who  was  as  close  as  possible  to  him,  receiving  the 


least  injury.  The  violent  general  commotion  ex- 
cited, and  the  extreme  severity  of  the  weather, 
made  this  officer’s  condition  imminently  perilous. 
The  progress  of  the  symptoms,  however,  was 
checked  by  amputation,  which  was  instantly  per- 
formed. M.  Meget  was  then  conveyed  to  the 
hospital  at  Landau,  fifteen  leagues  from  the  field  of 
battle,  where  he  got  quite  well. 

Larrey  declines  relating  numerous  other  ana- 
logous amputations,  which  he  has  been  called 
upon  to  practise  under  the  same  circumstances. 
M.  Buffy,  a captain  of  the  artillery  of  the  army  of 
the  Rhine,  was  struck  by  a howitzer,  his  left  arm 
being  injured,  and  his  head  so  nearly  grazed, 
that  the  corner  of  his  hat,  which  was  placed  for- 
wards over  his  face,  was  shot  away  as  far  as  the 
crown.  This  officer,  the  skin  of  whose  nose  was 
even  torn  off,  was  not  deprived  of  his  senses,  and 
he  was  actually  courageous  enough  to  continue 
for  some  minutes  commanding  his  company.  At 
length  he  was  conveyed  to  Larrey’s  ambulance, 
who  amputated  his  arm  : in  about  a month  the 
patient  was  well. 

Larrey  expresses  his  belief,  that  what  have  been 
erroneously  termed  wind  contusions,  if  attended 
with  the  mischief  above  specified,  require  imme- 
diate amputation.  The  least  delay  makes  the 
patient’s  preservation  extremely  doubtful.  The 
internal  injury  of  the  member  may  be  ascertained 
by  the  touch,  by  the  loss  of  motion,  by  the  little 
sensibility  retained  by  the  parts,  which  have  been 
struck  ; and,  lastly,  by  practising  an  incision,  as 
already  recommended. 

At  the  siege  of  Rosas,  two  cannoniers,  having 
nearly  similar  wounds,  were  brought  from  the 
trenches  to  the  ambulance,  which  Baron  Larrey 
had  posted  at  the  village  of  Palau.  They  had 
been  struck  by  a large  shot,  which,  towards  the 
termination  of  its  course,  had  grazed  posteriorly 
both  shoulders.  In  one,  Larrey  perceived  a slight 
ecchymosis  over  all  the  back  part  of  the  trunk, 
without  any  apparent  solution  of  continuity.  Re- 
spiration hardly  went  on,  and  the  man  spit  up 
a large  quantity  of  frothy  vermilion  blood.  The 
pulse  was  small  and  intermitting,  and  the  extremi- 
ties were  cold.  He  died  an  hour  after  the  ac- 
cident. Baron  Larrey  opened  the  body,  in  the 
presence  of  M.  Dubois.  The  skin  was  entire;  the 
muscles,  aponeuroses,  nerves,  and  vessels  of  the 
shoulders  were  ruptured  and  lacerated,  the  sca- 
pulae broken  in  pieces,  the  spinous  processes  of  the 
corresponding  dorsal  vertebrae,  and  the  posterior 
extremities  of  the  adjacent  ribs,  fractured.  The 
spinal  marrow  had  suffered  injury  ; the  neigh- 
bouring part  of  the  lungs  was  lacerated,  and  a con- 
siderable extravasation  had  taken  place  in  each 
cavity  of  the  chest. 

The  second  artilleryman  died  of  similar  sym- 
ptoms, three  quarters  of  an  hour  after  his  arrival 
at  the  hospital.  On  opening  the  body,  the  same 
sort  of  mischief  was  discovered. 

Sixth  case. — According  to  Baron  Larrey,  when  the 
articular  heads  of  bones  are  much  broken,  especially 
those  which  form  the  joints  of  the  foot,  or  knee, 
and  the  ligaments,  which  strengthen  these  articu- 
lations, are  lacerated,  by  the  fire  of  a howitzer  or 
a grape-shot,  or  other  kind  of  ball,  immediate  am- 
putation is  indispensable.  The  same  indication 
would  occur,  were  the  ball  lodged  in  the  thickness 
of  the  articular  head  of  a bone,  or  were  it  so  en- 
gaged in  the  joint,  as  not  to  admit  of  being  extracted 
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by  simple  and  ordinary  means.  (See  also  Guthrie 
on  Gunshot  Wounds,  p.  197.) 

Fractures  extending  into  the  joints,  and  accom- 
panied with  great  laceration  of  the  ligaments,  were 
cases  of  gunshot  injuries  pointed  out  by  M.  Faure 
as  indispensably  requiring  immediate  amputation. 
(See  Prix.  de  l’  Acad,  de  Chir.  t.  viii.)  Thus  we  see 
that  this  author  was  not  so  averse  to  early  amputa- 
tion as  several  modern  writers  have  represented. 
If  the  voice  of  experience  be  not  listened  to,  and 
amputation  be  deferred,  the  parts  become  disor- 
ganised, and  the  patient’s  life  is  put  into  immi- 
nent peril. 

It  is  evident,  says  Larrey,  that  in  this  case,  if 
we  wish  to  prevent  the  patient  from  dying  of 
the  subsequent  symptoms,  amputation  should  be 
performed  before  twelve,  or  at  most  twenty -four, 
hours  have  elapsed.  (Mtm.de  Chir.  Militaire,  t.  ii.) 

With  respect  to  wounds  of  the  knee,  the  sen- 
timents of  Mr.  Guthrie  nearly  coincide  with  those 
of  Larrey.  “ I most  solemnly  protest  (says  Mr. 
G.)  I do  not  remember  a case  do  well,  in  which  I 
knew  the  articulating  end  of  the  femur,  or  tibia,  to 
be  fractured  by  a ball  that  passed  through  the 
joint,  although  I have  -tried  great  numbers,  even 
to  the  last  battle  of  Toulouse.  I know  that 
persons,  wounded  in  this  way,  have  lived  ; for  a 
recovery  it  cannot  be  called,  where  the  limb  is 
useless,  bent  backward,  and  a constant  source  of 
irritation  and  distress,  after  several  months  of  acute 
suffering,  to  obtain  even  this  partial  security  from 
impending  death ; but,  if  one  case  of  recovery 
should  take  place  in  fifty,  is  it  any  sort  of  equiva- 
lent for  the  sacrifice  of  the  other  forty-nine  1 Or  is 
the  preserving  of  a limb  of  this  kind  an  equivalent 
for  the  loss  of  one  man  1 ” ( On  Gunshot  W ounds, 

p.  196.) 

In  the  attack  of  the  village  of  Merksam  near 
Antwerp,  early  in  Iff  14,  a soldier  of  the  95th  re- 
giment was  brought  to  our  field-hospital,  having 
received  a musket-ball  through  the  knee-joint. 
The  staff-surgeons  on  duty,  and  Mr.  Curtis,  sur- 
geon of  the  1st  guards,  were  preparing  to  ampu- 
tate the  limb,  when  a surgeon,  attached  to  the 
95th,  urgently  recommended  deferring  the  oper- 
ation. Superficial  dressings  were  applied,  and 
the  patient  sent  to  the  rear.  He  lived  several 
months  after  the  accident,  at  times  affording  hopes 
of  a perfect  recovery ; but,  in  the  end,  he  fell 
a victim  to  hectic  symptoms. 

Indeed,  such  is  the  general  unfortunate  result 
of  these  cases,  that  Dr.  Hennen  lays  it  down  as  a 
rule  in  military  surgery,  that  no  lacerated  joint, 
particularly  the  knee,  ankle,  or  elbow,  should  ever 
leave  the  held  unamputated,  where  the  patient  is 
not  obviously  sinking.  (On  Military  Surgery, 
p.  41.  ed.  2.) 

According  to  Mr.  Guthrie,  fractures  of  the 
patella,  without  injury  of  the  other  bones,  ad- 
mit of  delay,  provided  the  bone  is  not  much 
splintered. 

Seventh  case. — Larrey  observes,  that  if  a grape 
shot,  a small  cannon-shot,  or  a piece  of  a bomb- 
shell, in  passing  through  the  substance  of  a mem- 
ber, should  have  extensively  denuded  the  bone, 
without  breaking  it,  amputation  is  equally  indi- 
cated, although  the  soft  parts  may  not  appear 
to  have  particularly  suffered.  Indeed,  the  vio- 
lent concussion,  produced  by  the  accident,  has 
disorganised  many  parts ; the  medullary  sub- 
stance is  injured,  the  vessels  are  lacerated,  the 
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nerves  immoderately  stretched,  and  thrown  into  a 
state  of  stupor ; the  muscles  are  deprived  of  their 
tone ; and  the  circulation  and  sensibility  in  the 
limb  are  obstructed.  Before  we  decide,  however, 
Baron  Larrey  cautions  us  to  observe  attentively 
the  symptoms  which  characterise  this  kind  of 
disorder.  The  case  can  be  supposed  to  happen 
only  in  the  leg,  where  the  bone  is  very  super- 
ficial, and  merely  covered  at  its  anterior  part  with 
the  skin. 

The  following  are  described  as  the  symptoms: 
the  limb  is  insensible,  the  foot  cold  as  ice,  the  bone 
partly  exposed,  and,  on  careful  examination,  it 
will  be  found,  that  the  integuments,  and  even 
the  periosteum,  are  extensively  detached  from  it. 
The  commotion  extends  to  a considerable  distance  ; 
the  functions  of  the  body  are  disordered  ; and  all 
the  secretions  experience  a more  or  less  palpable 
disturbance.  The  intellectual  faculties  are  sus- 
pended, and  the  circulation  is  retarded.  The 
pulse  is  small  and  concentrated  ; the  countenance 
pale;  and  the  eyes  have  a dull  moist  appearance. 
The  patient  feels  such  anxiety,  that  he  cannot  long 
remain  in  one  posture,  and  requests  that  his  leg 
may  be  quickly  taken  off,  as  it  incommodes  him 
severely,  and  he  experiences  very  acute  pain  in  the 
knee.  When  all  these  characteristic  symptoms 
are  conjoined,  says  Larrey,  we  should  not  hesitate 
to  amputate  immediately;  for  otherwise,  the  leg 
will  be  attacked  with  sphacelus,  and  the  patient 
certainly  perish. 

Larry  adduces  several  interesting  cases  in  sup- 
port of  the  preceding  observations. 

Eighth  case.-— When  a large  ginglymoid  articu- 
lation, such  as  the  elbow,  or  especially  the  knee, 
has  been  extensively  opened  with  a cutting  instru- 
ment, and  blood  is  extravasated  in  the  joint, 
Larrey  deems  immediate  amputation  necessary. 
In  these  cases,  the  synovial  membranes,  the  liga- 
ments and  aponeuroses,  inflame,  the  part  swells, 
erethismus  rapidly  takes  place,  and  acute  pains, 
abscesses,  deep  sinuses,  caries,  febrile  symptoms, 
and  death,  are  the  speedy  consequences.  Lar- 
rey has  seen  numerous  subjects  die  of  such  in- 
juries, on  account  of  the  operation  having  been 
postponed  through  a hope  of  saving  the  limb.  In 
his  Mem.  de  Chir.  Militaire,  t.  ii.  some  of  these 
are  detailed.  Several  facts  of  the  same  kind  are 
candidly  recorded  by  M.  Velpeau.  (See  Nouv. 
Elem.  de  Med.  Oper.  t.  i.  p.  284.) 

Although  a wound  may  penetrate  a joint,  yet, 
if  it  be  small,  and  unattended  with  extravasation 
of  blood,  M.  Larrey  informs  us,  it  will  generally 
heal,  provided  too  much  compression  be  not  em- 
ploye!. This  gentleman  believes  in  the  common 
doctrine  of  the  pernicious  effect  of  the  air  on  the 
cavities  of  the  body  ; yet,  in  this  place,  a doubt 
seems  to  affect  him  : for,  in  speaking  of  the  less 
danger  of  small  wounds  of  joints,  he  says,  “ d quoi- 
tient  cette  difference,  puisque  Cair  penetre  dans 
l' articulation  dans  Van  comme  dans  V autre  cas?” 

When  two  limbs  have  been  at  the  same  time  so 
injured,  as  to  require  amputation,  we  should  not 
be  afraid  of  amputating  them  both  immediately, 
without  any  interval.  We  have,  says  Larrey, 
several  times  performed  this  double  amputation 
with  almost  as  much  success  as  the  amputation  of 
a single  member.  He  has  recorded  an  excellent 
case  in  confirmation  of  this  statement.  (Mem.  de 
Chir.  Militaire,  t.  ii.  p.  478.) 

When  a limb  is  differently  injured  at  the  same 
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time  in  two  places,  and  one  of  the  wounds  requires 
amputation  (suppose  a wound  of  the  leg  with  a 
splintered  fracture  of  the  bone,  and  a second  of 
the  thigh,  done  with  a ball,  but  without  any  frac- 
ture of  the  os  femoris,  or  other  bad  accident,) 
Larrey  recommends  us  first  to  dress  the  simple 
wound  of  the  thigh,  and  amputate  the  leg  imme- 
diately afterwards,  if  the  knee  be  free  from  injury. 
When  it  is  necessary  to  amputate  above  this  joint, 
the  less  important  wound  need  not  be  dressed,  till 
after  the  operation,  provided  it  can  be  compre- 
hended in  the  section  of  the  member,  or  be  so  near 
the  place  of  the  incision  as  to  alter  the  indication. 
When  the  wound  demanding  amputation  is  the 
upper  one,  the  operation  of  course  is  to  be  done 
above  it,  without  paying  any  regard  to  the  injury 
situated  lower  down. 

Ninth  case.  — To  the  foregoing  species  of  gun- 
shot wounds,  pointed  out  by  Baron  Larrey  as 
urgently  requiring  immediate  amputation,  my  own 
experience,  and  the  observations  of  Dr.  Thomson, 
justify  me  in  adding  compound  fractures  of  the 
thigh  from  gunshot  violence.  I am  particularly 
glad  that  the  latter  gentleman  has  devoted  a proper 
degree  of  attention  to  these  cases  ; for  the  oppor- 
tunities which  I had  of  judging  when  abroad,  in- 
cline me  to  believe,  that  military  surgeons  are 
hardly  yet  sufficiently  impressed  with  the  propriety 
of  immediate  amputation  in  gunshot  fractures  of 
the  thigh.  There  were  brought  into  my  hospital 
at  Oudenbosch,  in  1814,  about  eight  of  such 
cases,  all  in  the  worst  state  for  an  operation, 
because  several  days  had  elapsed  after  the  receipt 
of  the  injuries.  All  these  patients  died,  excepting 
one,  whose  fracture  was  not  far  above  the  con- 
dyles, and  I do  not  know,  that  he  ever  regained  a 
very  useful  limb.  Another  had  indeed  been 
rescued  by  amputation  from  the  dangers  of  the  in- 
jury ; but  was,  unfortunately,  lost  by  secondary 
hemorrhage  about  three  days  after  the  operation. 
The  bleeding  was  almost  instantly  suppressed; 
yet  such  was  the  weakness  of  the  patient,  that  the 
irritation  of  securing  the  vessel,  and  the  loss  of 
blood  together,  destroyed  at  once  every  hope  of  re- 
covery. Were  I to  judge  then,  from  my  own  per- 
sonal observations  in  the  army,  and  from  some 
other  cases,  which  I saw  under  my  colleagues,  I 
should,  without  hesitation,  recommend  immediate 
amputation  in  all  cases  of  compound  fractures  of 
the  thigh,  caused  by  grape-shot,  musket-balls,  &c. 
If  there  are  any  exceptions  to  this  advice,  they  are 
such  as  are  specified  in  the  article  Amputation. 

“ Gunshot  fractures  of  the  thigh  (says  Dr.  J. 
Thomson)  have  been  universally  allowed  to  be 
attended  with  a high  degree  of  danger;  indeed, 
till  of  late  years,  very  few  instances  have  been  re- 
corded of  recovery  from  these  injuries.  Ravaton 
acknowledges,  that  in  his  long  and  extensive  ex- 
perience, he  had  never  seen  an  example  of  recovery 
from  a gunshot  fracture  of  the  thigh  ; and  Bilguer, 
in  his  calculations,  with  regard  to  those  who  re- 
cover from  gunshot  fractures,  sets  aside  those  of 
the  thigh-bone  as  being  of  a nature  altogether 
hopeless.  In  the  present  improved  state  of  mili- 
tary surgery,  instances  sometimes  occur  of 
recovery  from  this  fracture ; but,  of  these,  the 
number  will  be  found,  I believe,  to  be  exceed- 
ingly small,  in  comparison  with  those  who  die, 
particularly  when  the  fracture  has  had  its  seat 
above  the  middle  of  the  bone. 

According  to  the  observation  of  Percy,  scarcely 
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two  of  ten  recover,  who  have  suffered  gunshot 
fractures  of  the  thigh-bone.  Mr.  Guthrie,  who 
seems  to  have  paid  great  attention  to  this  subject, 
says,  that  “ upon  a review  of  the  many  cases 
which  I have  seen,  I do  not  believe,  that  more 
than  one-sixth  recovered,  so  as  to  have  useful 
limbs ; two-thirds  of  the  whole  died  either  with 
or  without,  amputation  ; and  the  limbs  of  the 
remaining  sixth  were  not  only  nearly  useless,  but 
a cause  of  much  uneasiness  to  them  for  the  re- 
mainder of  their  lives.”  (See  Guthrie  on  Gunshot 
Wounds,  p.  191.) 

“In  fractures  by  musket-bullets  of  the  lower 
part  of  the  thigh-bone  (says  Dr.  Thomson)  re- 
covery not  unfrequently  takes  place  ; and  both 
Schmucker  and  Mr.  Guthrie  conceive  that  they 
are  injuries  in  which  amputation  may  be  delayed 
with  safety.  It  would  be  very  agreeable  that 
this  opinion  should  be  confirmed  by  future  expe- 
rience ; but  it  appears  to  me,  that,  before  it  can 
be  received  as  a maxim  in  military  surgery,  much 
more  extensive  and  accurate  observation  than  we 
yet  possess,  will  be  required,  with  regard  to  the 
proportion  of  those  who  recover  without  amputa- 
tion, or  after  secondary  operations,  and  of  those 
who  recover  after  primary  amputation.  Of  those 
who  had  suffered  this  injury,  we  saw,  compara- 
tively, but  a small  number  recovering  in  Belgium, 
and  they  had  been  attended  with  severe  local  and 
constitutional  symptoms.”  (See  Obs.made,  8fc.  in 
Belgium,  p.  247.  et  seq.) 

In  the  article  Amputation,  I have  described  the 
manner  in  which  balls  produce  fissures  of  several 
inches  in  length  in  the  thigh-bone.  This  state  of 
the  bone,  observes  Dr.  Thomson,  must  be  very 
unfavourable  to  recovery,  and  his  conclusion  is, 
that,  in  general,  even  in  fractures  of  the  lower  part 
of  the  thigh-bone,  a greater  number  of  lives  will 
be  preserved  in  military  practice,  by  immediate 
amputation,  than  by  attempting  the  cure,  without 
that  operation.  “ When  the  bone  appears,  on  a 
careful  examination,  to  be  broken  without  being 
much  splintered,  and  when  the  patient  can  be  re- 
moved easily  to  a place  of  rest  and  safety,  it  may 
be  right  to  attempt  to  preserve  the  limb  ; but  if 
the  bone  be  much  splintered,  or  if  the  conveyance 
is  to  be  long  or  uncertain,  it  will,  in  most  instances, 
1 am  convinced,  be  a much  safer  practice,  even  in 
fractures  of  this  part  of  the  thigh-bone,  to  amputate 
without  delay. 

“ Musket-bullets,  in  passing  through  the  femur, 
near  to  the  knee-joint,  produce  fissures  of  the 
con'lyles,  which  generally  communicate  with  the 
joint.  These  cases,  like  those,  in  which  the  bullets 
have  passed  directly  through  the  joint,  require 
immediate  amputation. 

“ The  writings  of  military  surgeons  contain  but 
few  histories  of  cases,  in  which  the  thigh-bone  had 
been  fractured  above  its  middle  by  the  passage  of 
musket-bullets.  These  are  cases,  I believe,  which 
have  generally  had  a fatal  termination  ; and  the 
danger  attendant  upon  the  amputation  which  they 
require,  seems  long  to  have  deterred  surgeons 
from  attempting  to  ascertain  what  advantages 
might  be  derived  from  the  employment  of  that 
operation.  Schmucker  recommends,  and  states 
that  he  had  practised  with  success,  immediate  am- 
putation in  those  cases,  in  which  a sufficient  space 
was  left  below  the  groin  for  the  application  of  the 
tourniquet.  It  is  curious  to  remark,  in  the  history 
of  amputation,  how  long  surgeons  were  in  dis« 
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covering  the  ease  and  safety  with  which  the  femo- 
ral artery  might  be  compressed  by  the  fingers,  or 
pads,  in  its  passage  over  the  brim  of  the  pelvis. 
M.  Boy,  from  the  immediate  danger,  protracted 
suffering,  and  ultimate  want  of  success,  which  he 
had  observed  to  follow  this  kind  of  injury,  urges 
strenuously  the  propriety  of  immediate  amputa- 
tion. Mr.  Guthrie’s  opinion,  with  regard  to  the 
dangerous  nature  of  these  injuries,  and  the  advan- 
tages to  be  derived  in  them  from  immediate  ampu- 
tation, coincides  in  every  respect  with  those  of 
Schmucker  and  Boy.  He  observes,  that  those 
whose  thigh-bone  has  been  fractured  in  its  upper 
part  by  a musket-bullet,  generally  die  with  great 
suffering,  before  the  end  of  the  sixth  or  eighth 
week  ; and  that  few  even  of  those  escape,  in  whom 
that  bone  has  been  fractured  in  its  middle  part.  Of 
the  few  whom  we  saw,  who  had  survived  gunshot 
fractures  in  the  upper  part  of  the  thigh-bone  in 
Belgium,  scarcely  any  one  could  be  said  to  be  in 
a favourable  condition.  In  all,  the  limbs  were 
much  contracted,  distorted,  and  swollen,  and  ab- 
scesses had  formed  round  and  in  the  neighbour- 
hood of  the  fractured  extremities  of  the  bones.  In 
some  instances,  these  abscesses  had  extended  down 
the  thigh  ; but  more  frequently  they  passed  up- 
wards, and  occupied  the  region  of  the  hip-joint 
and  buttocks.  In  several  instances,  in  which  in- 
cisions had  been  made  for  the  evacuation  of  matter, 
the  fractured  and  exfoliating  extremities  of  the 
bones,  sometimes  comminuted,  and  sometimes 
forming  the  whole  cylinder,  could  be  felt  bare, 
rough,  and  extensively  separated  from  the  soft 
parts  which  surrounded  them.  In  other  instances, 
these  extremities  were  partially  enclosed  in  depo- 
sitions of  new  bone,  which,  from  the  quantity 
thrown  out,  seemed  to  be  present  in  a morbid  de- 
gree. It  was  obvious  fhat,  in  all  of  these  cases, 
several  months  would  be  required  for  the  reunion 
of  the  fractured  extremities ; that,  in  some,  much 
pain  and  misery  was  still  to  be  endured  from  the 
processes  of  suppuration,  ulceration,  exfoliation, 
and  ejection  of  dead  bone ; that,  in  some  cases, 
the  patients  were  incurring  great  danger  from 
hectic  fever,  and  from  diarrhoea  : that  the  ulti- 
mate recovery  in  most  of  them  was  doubtful,  and 
that  of  those,  in  whom  this  might  take  place,  there 
was  but  little  probability  that  any  would  be  able  to 
use  their  limbs  1 The  sight  of  these  eases  (says 
Dr.  Thomson)  made  a deep  impression  upon  my 
mind,  and  has  tended  to  increase  my  conviction, 
that  this  is,  of  all  others,  the  class  of  injuries  in 
which  immediate  amputation  is  most  indispensably 
required.”  ( See  Obs.  Sec.  in  Belgium,  p.  254 — 258.) 

Dr.  Thomson  adds,  that  what  has  been  said  of 
the  danger  of  fractures,  produced  by  musket-bul- 
lets, in  the  upper  part  of  the  femur,  is  true  in 
a still  greater  degree  of  those,  which  have  their 
seat  in  the  neck  or  head  of  that  bone.  In  such 
instances.  Dr.  Thompson  joins  the  generality  of 
modern  army  surgeons  in  strongly  recommending 
amputation  at  the  hip  joint ; a subject,  of  which  I 
have  already  spoken.  (See  Amputation.) 

On  Gunshot  Wounds,  in  which  Amputation 

MAY  BE  DEFERRED. 

If,  says  Baron  Larrey,  it  be  possible  to  specify 
the  cases  in  which  amputation  ought  to  be  immedi- 
ately performed,  it  is  impossible  to  determine 
a priori  those,  which  will  require  the  operation 
subseauently.  One  gunshot  wound,  for  example, 
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' will  be  cured  by  ordinary  treatment,  while  another, 
that  is  at  first  less  severe,  will  afterwards  render 
amputation  indispensable,  whether  this  be  owing 
to  the  patient’s  bad  constitution,  or  the  febrile  dis- 
turbance induced.  However  this  may  be,  the  safe 
rule  for  fulfilling  the  indication  that  presents  itself, 
is  to  amputate  consecutively  only  in  circumstances 
in  which  every  endeavour  to  save  the  limb  is  mani- 
festly in  vain.  Upon  this  point  Larrey’s  doctrine 
differs  from  that  of  Faure. 

The  latter  practitioner  admits  cases,  which  he 
terms  cases  of  the  second  hind,  in  which  he  delays 
amputation,  not  with  any  hope  of  saving  the  limb, 
but  in  order  to  let  the  first  symptoms  subside.  The 
operation,  done  between  the  fifteenth  and  twentieth 
day,  appears  to  him  less  dangerous  than  when  per- 
formed immediately  after  the  receipt  of  the  injury. 
At  the  above  period,  according  to  M.  Faure,  the 
commotion,  occasioned  by  the  gunshot  injury,  is 
dispelled ; the  patient  can  reconcile  himself  to 
amputation,  the  mere  mention  of  which  fills  the 
pusillanimous  with  terror  in  a greater  or  lesser  de- 
gree^ the  debility  of  the  individual  is  no  objection” 
and  it  is  laid  down  as  an  axiom  “that  the  conse- 
quences of  every  amputation,  done  in  the  first  in- 
stance, are  in  general  extremely  dangerous.”  In. 
support  of  this  theory,  M.  Faure  adduces  ten  cases 
of  gunshot  injuries,  in  which,  after  the  battle  of 
Fontenoy,  the  operation  was  delayed,  in  order 
that  it  might  afterwards  be  performed  with  more 
success : a plan  which,  according  to  the  author, 
proved  completely  successful.  (See  Prix  de 
PAcad.de  Chir.  t.  viii.  ed.  in  12mo.) 

This  division  of  cases  for  amputation  into  two 
classes,  not  consistent  with  nature,  Larrey  con- 
ceives has  been  the  cause  of  a great  deal  of  harm. 
Very  often  the  partisans  of  M.  Faure  have  not 
dared  to  resort  in  the  first  instance  to  amputation, 
the  dangers  of  which  they  exaggerate ; while  on 
other  occasions,  they  have  amputated,  consecutive- 
ly, without  any  success. 

Larrey  argues  that  the  effects  of  commotion,  in- 
stead of  increasing,  gradually  diminish,  and  disap- 
pear after  the  operation.  He  will  not  even  admit 
that  the  patient’s  alarm  ought  to  be  a reason  for 
postponing  the  operation  ; because  the  patient,  just 
after  the  accident,  will  be  much  less  afraid  of  the 
risk  which  he  has  to  encounter,  than  at  the  expir- 
ation of  the  first  four-and-twenty  hours,  when  he 
has  had  time  to  reflect  upon  the  consequences  of 
the  injury,  or  of  amputation;.  a remark  made  by 
the  illustrious  Pare. 

“ Experience  agreeing  with  my  theory  (says 
Baron  Larrey),  has  proved  both  to  the  army  and 
navy  surgeons,  that  the  bad  symptoms  which  soon 
follow  such  gunshot  injuries,  as  must  occasion  the 
loss  of  a limb,  are  much  more  to  be  dreaded  than 
those  of  immediate  amputation.  Out  of  a vast 
number  of  the  wounded,  who  suffered  amputation 
in  the  course  of  the  first  four-and-twenty  hours 
after  the  memorable  naval  battle  of  the  1st  of  June, 
1794,  a very  few  lost  their  lives.  This  fact  has  been 
attested  by  several  of  our  colleagues,  and  especially 
by  M.  Fercoc,  surgeon  of  the  ship  Le  Jemappe.” 

The  following  is  said  to  be  an  extract  from  one 
of  his  letters  : — 

“ After  the  naval  engagement  of  the  1st  of  June, 
1794,  a great  number  of  amputations  were  done 
immediately  after  the  receipt  of  the  injuries.  Sixty 
of  the  patients,  whose  limbs  had  been  thus  cut  off,. 
wrere  taken,  to  the  naval  hospital  at  Brest,  and  put 
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under  the  care  of  M.  Duret.  With  the  exception  of 
two,  who  died  of  tetanus,  all  the  rest  were  cured  ; 
and  there  was  one  who  had  had  both  his  arras 
amputated.  The  surgeon  of  the  Temdraxre,  which 
ship  was  captured  by  the  English,  was  desirous,  in 
compliance  with  the  advice  of  their  medical  men, 
to  defer  the  operation,  which  many  of  the  wounded 
stood  in  need  of,  till  his  arrival  in  port ; but  he 
had  the  mortification  to  see  them  all  die  during  the 
passage,”  &c. 

Larrey  next  acquaints  us,  that,  when  he  was 
sent  to  the  army  of  Italy,  in  1796,  he  had  also  the 
pain  of  seeing,  in  the  hospitals,  great  numbers  of 
the  wounded  fall  victims  to  the  confidence,  which 
many  of  the  surgeons  of  that  army  placed  in  the 
principles  of  M.  Faure.  Buonaparte  saw  that  the 
ambulance  volante  was  the  only  thing  that,  in 
the  event  of  fresh  hostilities,  could  prevent  such 
accidents,  and  in  consequence  of  his  orders,  Larrey 
formed  the  three  divisions  d’ ambulance,  which  are 
described  in  his  Md moires  de  Chirurgie  Militaire. 

Since  this  period  it  has  always  been  customary 
in  the  French  armies,  on  the  day  of  battle,  to  make 
every  preparation  for  performing  amputations  as 
speedily  as  possible.  The  mere  sight  of  these  am- 
bulances (always  attached  to  the  advanced  guard), 
says  M.  Larrey,  encourages  the  soldiers,  and  in- 
spires them  with  the  greatest  courage.  On  this 
occasion  the  following  anecdote  is  cited  from  Am- 
brose Pare  : this  famous  surgeon  having  been  ur- 
gently sent  for  by  the  Duke  de  Guise,  besieged  in 
Metz,  to  attend  the  wounded  of  his  army,  who 
were  in  want  of  assistance,  Ambrose  Pare  was 
shown  to  the  frightened  soldiers  at  the  breach. 
Upon  this  they  immediately  filled  the  air  with 
shouts  of  the  most  lively  joy,  and  cried  out:  “Nous 
ne  pouvons  plus  mourir,  s’il  arrive  que  nous  sop  oris 
blesses,  puisque  Pare  est  parmi  nous.”  Their 
courage  revived,  and  their  confidence  in  this 
skilful  surgeon  contributed  to  the  preservation 
of  a place,  before  which  a formidable  army  was 
destroyed. 

Larrey  desires  us  to  interrogate  the  invalids  who 
have  lost  one  or  two  of  their  limbs,  and  nearly  all 
will  tell  us,  that  they  suffered  amputation  a few 
minutes  after  the  accident,  or  in  the  first  four-and- 
twenty  hours.  “ If  Faure  now  retains  any  .parti- 
sans,” says  Larrey,  “ I recommend  them  to  re- 
pair to  the  field  of  battle,  the  day  after  an  action  : 
they  would  then  soon  be  convinced,  that,  without 
the  prompt  performance  of  amputation,  great  num- 
bers of  soldiers  must  inevitably  lose  their  lives. 
In  Egypt  this  truth  was  particularly  manifested.” 

The  following  communication  upon  this  point 
was  made  to  Baron  Larrey  by  M.  Masclet,  a 
French  surgeon  on  duty  at  Alexandria  — 

“In  the  naval  hospital  of  this  port,  I have  seen 
eleven  soldiers,  or  sailors,  who  were  wounded  in 
the  naval  action  off  Aboukir,  and  who  had  suf- 
fered amputation  in  the  first  four-and-twenty  hours. 
In  five  of  these  cases  the  operation  had  been  done 
on  the  arm ; in  two,  on  the  thigh  ; and,  in  three 
others,  on  the  leg.  All  these  men  are  recovering. 
In  the  army  hospital  there  have  been  only  three 
thigh  amputations,  which  we  performed  seven  or 
eight  days  after  the  battle,  and  these  three  patients 
died  a few  days  after  the  operation,  although  the 
operation  was  done  methodically,  and  no  grave 
symptoms  prevailed  at  the  time  of  its  perform- 
ance. You  see,  sir,  experience  has,  in  this  instance, 
quite  confirmed  your  principles.” 
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In  1780,  during  the  American  war,  as  we  are  in" 
formed  by  Larrey,  the  surgeons  of  the  French 
followed  the  maxim  then  generally  adopted  in 
France,  that  the  operation  should  not  be  under- 
taken till  after  the  subsidence  of  the  first  symp- 
toms. Almost  all  the  patients  thus  treated,  died 
after  the  operation.  On  the  contrary,  the  Ameri- 
cans, who  had  the  boldness  to  amputate  imme- 
diately (or  in  the  first  four  and  twenty  hours)  upon 
many  of  their  wounded  countrymen,  lost  only  a 
very  few.  Yet  M.  Dubor,  at  that  time  surgeon  to 
the  Artois  dragoons,  and  from  whom  Larrey  has 
collected  this  fact,  states,  that  the  situation  of  the 
hospital  for  the  French  wounded  was,  on  many 
accounts,  the  most  advantageous.  (Dubor,  These 
Inaugurate , soutenue  16  Sept.,  1803,  a I’Ecole  de 
Strasburg.') 

Admitting  that,  by  a concurrence  of  fortunate 
circumstances,  which  are  not  always  to  be  calcu- 
lated upon,  some  patients  escape  the  danger  of  the 
first  symptoms,  as  Larrey  remarks,  this  proves 
nothing  in  favour  of  doing  the  operation  after- 
wards : it  must  be  seen  what  nature  will  do  to- 
wards the  event  of  the  case.  If  at  the  end  of 
twenty  or  thirty  days,  the  prognosis  is  as  bad  as  it 
was  previously,  amputation  cannot  be  avoided. 
Thus  all  the  sufferings  which  the  patient  has  en- 
dured, have  been  undergone  for  nothing,  and  the 
operation  will  now  be  attended  with  considerable 
risk,  inasmuch,  as  the  patient  is  in  a dangerously 
weakened  state.  If  nature  revives  at  all,  no 
doubt  the  success  of  the  operation  becomes  more 
probable  j but,  in  this  case,  the  surgeon,  instead  of 
having  recourse  to  amputation,  should  redouble 
his  efforts  to  preserve  the  limb. 

Cases  demanding  Amputation  consecutively. 

First  case.  Aspreading  Mortification.— -If  the 
disorder  were  owing  to  an  internal  and  general 
cause,  it  would  be  rashness  to  amputate  before 
nature  had  put  limits  to  the  disease.  Larrey 
describes  this  species  of  gangrene,  as  being  distin- 
guished from  that  kind  which  is  named  trauma- 
tic, by  the  symptoms  which  precede  and  accom- 
pany it.  These  symptoms  are  similar  to  those 
which  are  observed  in  nervous  and  typhoid  fevers. 
Here  the  operation  ought  to  be  deferred,  and  en- 
deavours made  to  combat  the  general  causes  with 
regimen  and  internal  medicines. 

But  when  gangrene  is  traumatic,  Larrey  advises 
the  limb  to  be  immediately  cut  off  above  the  dis- 
organised part.  Several  facts  in  support  of  this 
doctrine,  are  related  by  this  experienced  surgeon 
in  his  Mem.  sur  la  Gangrene  Traumatique.  (See 
Mortification.) 

In  that  part  of  the  Dictionary  will  be  found  ad- 
ditional observations,  in  favour  of  the  practice 
adopted  and  recommended  by  Larrey,  which  is  so 
opposite  to  that  inculcated  by  Sharp,  Pott,  and 
the  generality  of  writers. 

In  the  article  Amputation,  I have  noticed  a 
particular  case  of  gangrene,  which  has  been 
pointed  out  by  Mr.  Guthrie,  as  demanding  the 
early  performance  of  amputation,  and  a deviation 
from  the  old  rule  of  waiting  till  the  mortification 
has  ceased  to  spread.  (On  Gunshot  Wounds  of 
the  Extremities,  p.  63.  &c.) 

Second  case.  Violent  Spasms  arid  Tetanus.  — It 
is  one  of  Larrey’s  doctrines,  though  not  a well- 
j founded  one,  that  amputation  of  the  limb,  per- 
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formed  immediately  the  first  symptoms  of  tetanus 
manifest  themselves,  interrupts  all  communication 
between  the  source  of  the  disorder  and  the  rest  of 
the  body.  He  states  that  the  operation  unloads 
the  vessels,  and  thus  puts  a stop  to  the  tension  of 
the  nerves,  and  to  the  contracted  state  of  the  mus- 
cles. These  first  effects,  he  says,  are  followed 
by  a general  collapse,  which  promotes  the  excre- 
tions, sleep,  and  the  equilibrium  of  every  part  of 
the  system.  Amputation,  however,  is  entirely  re- 
nounced in  this  country,  as  a remedy  for  tetanus. 
In  France  also  Baron  Dupuytren  condemned  the 
practice.  ( See  Clin.  Chir.  t.  ii.  p.  599.,  and  t.  iv. 
p.  270.)  One  of  Larrey’s  patients,  with  traumatic 
tetanus,  recovered  after  amputation  ; and  a few 
cases  of  success  are  recorded  in  periodical  works. 
Yet  M.  Velpeau,  after  adverting  to  them,  expresses 
his  little  confidence  in  the  practice,  and  his  disincli- 
nation to  imitate  Baron  Larrey  and  M.  del  Signore. 
(See  Nouv.  Elem.  de  Med.  Oper.  t.  i.  p,  279. 5 
and  Tetanus.) 

Third  case.  Bad  State  of  the  Discharge.  — It 
often  happens,  that,  in  gunshot  wounds  compli- 
cated with  fractures,  notwithstanding  the  most 
skilful  treatment,  the  discharge  becomes  of  a bad 
quality;  the  fragments  of  bone  lie  surrounded 
with  the  matter,  and  have  not  the  least  tendency 
to  unite  ; the  patient  is  attacked  with  hectic  fever, 
and  a colliquative  diarrhoea.  Under  these  cir- 
cumstances, life  may  sometimes  be  preserved  by 
amputation. 

Fourth  case.  Bad  State  of  the  Stump.——  In  hos- 
pitals, the  cure  of  amputations  is  sometimes  pre- 
vented by  a fever  of  a bad  character.  The  stump 
swells,  the  integuments  become  at  first  retracted, 
and  then  everted  and  diseased  a good  way  upward. 
The  wound  changes  into  a fungous  ulcer,  the  cica- 
trisation of  which  is  hindered  by  the  deep  disorder 
of  the  bone,  and  the  ulceration  of  the  soft  parts. 
The  extremity  of  the  bone  projects.  In  order  to 
remedy  this  last  evil,  it  has  been  proposed  to  saw 
off  the  projecting  part  of  the  bone,  and,  with  this, 
even  to  amputate  all  the  flesh  beyond  the  level  of 
the  skin.  Larrey  condemns  such  practice  as  un- 
necessary and  dangerous,  and  he  recommends 
giving  nature  time  to  bring  about  exfoliation.  (See 
Mem.  de  Chir.  Militaire,  t.  ii.)  Exceptions  to  this 
advice,  however,  are  met  with. 

Gunshot  Wounds  of  the  Abdomen, 

May  be  divided  into  two  kinds  ; some  only  pe- 
netrate the  parietes  of  the  belly,  without  hurting 
the  contained  parts  ; others  do  mischief  also  to  the 
viscera  : the  event  is  generally  very  different.  In 
the  first,  little  danger  is  to  be  expected,  under  proper 
treatment;  but,  in  the  second,  the  success  will  be 
extremely  uncertain,  for  in  many  instances  nothing 
can  be  done  for  the  patient,  and  on  other  occasions 
a good  deal. 

It  is  observed  by  John  Hunter,  that  such 
wounds  of  the  abdomen  as  do  not  injure  parts  like 
the  stomach,  intestines,  bladder,  ureters,  gall-blad- 
der, large  blood-vessels,  &c.,  all  which  contain 
particular  fluids,  will  generally  end  well.  But  he 
adds,  that  there  will  be  a great  difference,  when 
the  ball  has  passed  with  immense  velocity,  as  a 
slough  will  be  produced  ; whereas,  when  the  ball 
has  moved  with  less  impetus,  there  will  not  be  so 
much  sloughing,  and  the  parts  will  in  some  degree 
heal  by  the  first  intention.  Even  when  the  ball 
occasions  a slough,  the  wound  frequently  termi- 


nates well,  the  adhesive  inflammation  taking  place 
in  the  peritoneum,  all  round  the  wound,  so  as  to 
exclude  the  general  cavity  of  the  abdomen  from 
taking  part  in  the  inflammation.  Such  is  often  the 
favourable  event,  when  the  ball,  besides  entering 
the  abdomen,  has  wounded  parts  like  the  omen- 
tum, mesentery,  &c.,  and  gone  quite  through  the 
body.  ( Hunter  on  Inflammation,  Gunshot  Wounds , 
Sfc.  p.  543.) 

In  gunshot  wounds  of  the  belly,  an  extrava- 
sation is  apt  to  take  place  on  the  sloughs  becom- 
ing loose,  about  eight,  ten,  twelve,  or  fourteen 
days  after  the  accident ; but,  says  Mr.  Hunter, 
although  this  new  symptom  is  in  general  very  dis- 
agreeable, most  of  the  danger  is  usually  over  be- 
fore it  can  appear. 

The  stupor,  that  remarkable  consequence  of 
severe  injuries,  is  particularly  observed  to  follow 
those  affecting  the  cavity  of  the  abdomen.  The 
patient  quickly  turns  yellow,  and  lies  completely 
motionless,  inattentive  to  every  thing  around  him. 
(See  Dupuytren,  Clin.  Chir.  t.  ii.  p.  543.)  This 
I have  often  seen  exemplified  in  fatal  cases. 

When  a ball  passes  through  the  pelvis,  and 
breaks  the  bones,  this  latter  circumstance  alone 
constitutes  a formidable  accident ; for,  as  Dupuytren 
observes,  the  bones  are  deep,  covered  by  a thick 
mass  of  soft  parts,  and  surrounded  by  considerable 
vessels  and  nerves.  If  the  organs  contained  in 
the  pelvis  are  wounded,  the  fluids  or  matters 
which  are  within  them,  are  effused,  inflammation 
ensues,  and  the  result  is  mostly  fatal.  If  large 
vessels  are  opened,  the  haemorrhage  cannot  be 
stopped.  If  nerves  are  injured,  paralysis  of  the 
rectum,  bladder,  or  lower  extremities,  is  the  con- 
sequence. If  the  ball  lodges  in  the  thick  sub- 
stance of  the  bones,  it  is  apt  to  bring  on  necrosis, 
periostitis,  extensive  and  deep  abscesses,  sinuses, 
and  fistulous  openings.  A wound  of  the  bladder 
is  followed  by  effusion  of  urine  ; one  of  the  rectum, 
by  that  of  fecal  matter ; the  dangers  of  which 
occurrences  are  great.  (See  Dupuytren,  in  Clin. 
Chir.  t.  ii..  p 544.) 

In  the  article  Wounds,  I have  detailed  at  large 
the  general  principles,  which  should  be  observed 
in  the  treatment  of  wounds  of  the  belly  ; conse- 
quently it  would  be  superfluous  here  to  go  over 
the  whole  of  this  extensive  subject.  As  an  ex- 
cellent practical  writer  observes,  “ In  their  treat- 
ment, the  violence  of  symptoms  is  to  be  combated 
more  by  general  means,  than  by  any  of  the 
mechanical  aids  of  surgery.  The  search  for  ex- 
traneous bodies,  unless  superficially  situated,  is 
altogether  out  of  the  question,  except  they  can  be 
felt  with  the  probe,  as  in  Ravaton’s  eai-e  (Chir. 
d’Armee,  p.  211.),  or  in  other  cases  of  lodgment 
in  the  bladder,  where  they  may  become  the  object 
of  secondary  operations.  Enlargement  or  con- 
traction of  the  original  wound,  as  the  case  may 
require,  for  returning  the  protruded  intestine, 
securing  the  intestine  itself,  and  promoting  the 
adhesion  of  the  parts,  are  all  that  the  surgeon  has 
to  do  in  the  way  of  operation  ; and,  even  in  this, 
the  less  he  interferes  the  better.  Nature  makes 
wonderful  exertions  to  relieve  every  injury  in- 
flicted upon  her,  and  they  are  often  surprisingly 
successful,  if  not  injudiciously  interfered  with.  In 
a penetrating  wound  of  the  abdomen,  whether  by 
gun-shot,  or  by  a cutting  instrument,  if  no  protru- 
sion of  intestine  take  place  (and  this,  it  must  be 
observed,  in  musket  or  pistol  wounds  rarely 
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occurs),  the  lancet,  with  its  powerful  concomitants, 
abstinence  and  rest,  particularly  in  the  supine 
posture,  are  our  chief  dependence.  Great  pain 
and  tension,  which  usually  accompany  these 
wounds,  must  be  relieved  by  leeches  to  the  ab- 
domen (if  they  can  be  procured),  by  topical  ap- 
plications of  fomentations,  and  the  warm  bath  ; 
and,  if  any  internal  medicine  is  given,  as  a purga- 
tive, it  must,  for  obvious  reasons,  be  of  the  mildest 
nature.  The  removal  of  the  ingesta,  as  a source 
of  irritation,  is  best  effected,  by  frequently  repeated 
oleaginous  clysters”  (see  Hearten’ s Principles  of 
Military  Surgery,  p.  431.  ed.  2.);  and,  with  respect 
to  dressings,  as  the  same  author  has  observed, 
concerning  cases  in  which  a ball  has  passed 
directly  through  the  abdomen,  the  mildest  appli- 
cation should  be  employed,  and  no  plugging  with 
tents,  nor  introduction  of  medicated  dressings, 
thought  of.  (P.  406.)  In  this  publication  may 
be  found  cases,  in  which  musket-balls  were  passed 
by  stool  (p.  404.)  ; in  which  an  artificial  anus 
was  formed  (p.  407,  &c.)  ; or  the  kidneys,  liver 
(p.  430 — 432.),  diaphragm  (p.  437.),  and  other 
viscera,  injured. 

The  following  case,  exhibiting  the  possibility 
of  recovery,  though  the  small  intestine  be  com- 
pletely severed  with  a ball,  is  interesting,  parti- 
cularly as  cases  of  this  kind  have  been  regarded 
as  positively  fatal.  The  success  was  also  obtained, 
notwithstanding  the  treatment  appears  to  have 
been  rather  too  officious,  especially  in  regard  to 
four  incisions  made  in  the  end  of  the  bowel, 
when  one  would  have  removed  the  constriction 
spoken  of. 

At  the  assault  of  Cairo,  1799,  M.  N.  was 
shot  in  the  abdomen  with  a ball,  which  divided 
the  muscular  parietes  of  this  cavity  on  the  right 
side,  and  a portion  of  the  ileum.  Larrey  being 
upon  the  field  of  battle,  gave  him  the  first  assist- 
ance. The  two  ends  of  the  intestine  protruded 
in  a separated  and  inflated  state.  The  upper 
end  was  everted,  in  such  a way,  that  its  con- 
tracted edge,  like  the  prepuce  in  a case  of  para- 
phymosis,  strangulated  the  intestinal  tube.  rIhe 
course  of  the  feces  was  thus  obstructed,  arid  the 
contents  of  the  bowel  accumulated  above  the  con- 
striction. 

Although  the  patient’s  recovery  was  nearly 
hopeless,  both  from  the  nature  of  the  wound,  and 
from  the  debility  and  cholera  morbus  which  had 
already  seized  him  in  the  short  period  that  he 
remained  without  succour  in  one  of  the  intrench- 
ments,  Larrey  was  desirous  of  trying  what  could 
be  done  for  so  singular  a case.  He  first  made 
four  small  cuts  through  the  constricted  part  of 
the  intestine,  with  a pair  of  curved  scissors,  and 
put  the  bowel  into  its  ordinary  state.  He  passed 
a ligature  through  the  piece  of  the  mesentery 
corresponding  to  the  two  extremities  of  the  bowel. 
These  he  reduced  as  far  as  the  margin  of  the 
opening,  which  he  had  taken  care  to  dilate ; and 
the  dressings  having  been  applied,  he  awaited 
events.  The  first  days  were  attended  with  alarm- 
ing symptoms,  which,  however,  afterwards  sub- 
sided. Those  which  depended  upon  the  loss  of 
the  alimentary  matter,  successively  abated  ; and, 
after  two  months,  the  ends  of  the  ileum  were  op- 
posite each  other,  and  disposed  to  become  con- 
nected together.  Larrey  seconded  the  efforts  of 
nature,  and  dressed  the  patient  with  a tampon,  or 
sort  of  tent,  that  was  occasionally  employed  for 
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two  months.  The  patient  was  then  discharged 
from  the  hospital  quite  cured. 

In  several  instances,  says  Larrey,  the  sigmoid 
flexure  of  the  colon  was  injured,  and  yet  the 
wounds  were  cured  without  any  fecal  fistulae.  At 
the  siege  of  Acre,  three  examples  occurred  ; and, 
at  that  of  Cairo,  two.  Larrey  dilated  the  entrance 
and  exit  of  the  ball.  Clysters  of  the  decoction  of 
linseed,  and  emollient  beverages,  were  frequently 
exhibited  ; and  the  patients  were  kept  on  low  diet, 
and  in  the  most  quiet  state. 

Sworcl-wounds,  and  those  made  with  the 
bayonet,  or  lance,  may  injure  some  part  of  the 
bladder,  or  even  pass  through  both  sides  of  this 
organ.  In  the  latter  case,  the  injury  is  usually 
fatal,  as  the  urine  escapes  from  the  inner  wound 
into  the  abdomen,  and  immediately  excites  mortal 
inflammation.  Baron  Larrey  dressed  on  the  field 
of  battle  several  soldiers,  whose  bladders  were 
thus  completely  transfixed,  and  who  all  perished 
of  inflammation  and  gangrene,  within  the  first 
forty-eight  hours.  However,  he  observes,  that  if 
the  weapon  enter  the  bladder  at  that  part  of  its 
fundus  which  is  not  covered  by  the  peritoneum, 
the  case  is  curable,  unless  complicated  with  too 
much  internal  haemorrhage. 

The  surest  criterion  of  these  cases  is  the  escape 
of  the  urine  from  the  external  wound  ; and  its 
discharge  may  either  be  momentary,  occasional, 
or  continual ; differences  to  be  accounted  for  by 
the  situation  of  the  wound,  and  the  changes 
which  happen  in  the  bladder.  When  the  bladder 
is  full,  and  its  upper  part  is  pierced,  the  urine  will 
issue  only  just  at  the  moment  of  the  accident, 
and,  as  soon  as  it  is  discharged,  the  edges  of  the 
wound  will  come  together,  and  permanently  close, 
especially,  if  the  urine  can  pass  freely  through  the 
natural  channel.  But  when  this  favourable  con- 
dition is  absent,  the  bladder  becomes  enormously 
distended  again,  the  wound  is  opened  anew,  and 
the  urine  discharged  once  more  from  the  external 
opening.  The  same  things  might  happen,  if  one 
were  to  withdraw  too  soon  the  elastic  gum  cathe- 
ter, which  has  been  introduced, : and  by  intro- 
ducing the  instrument  again,  the  urine  might  be 
diverted  from  the  wound,  and  its  natural  course 
re-established.  Lastly,  Larrey  observes,  that, 
when  the  wound  is  situated  at  one  of  the  lowest 
points  of  the  bladder,  the  discharge  of  urine  may 
be  incessant,  and  be  of  more  or  less  duration. 

When  the  track  of  these  punctured  wounds  is 
extensive,  and  not  direct,  abscesses  form  at  dif- 
ferent points  where  the  urine  passes.  These  ab- 
scesses, Larrey  directs  to  be  immediately  opened, 
and  their  recurrence  prevented  by  the  introduc- 
tion of  an  elastic  gum  catheter  through  the 
urethra;  one  of  the  chief  means  of  relief  in  all 
wounds  of  the  bladder.  Together  with  this  treat- 
ment, he  recommends  the  warm  bath,  the  appli- 
cation of  camphorated  oily  liniments  to  the  belly, 
antispasmodic  cooling  medicines,  frequent  clysters, 
and  sometimes  cupping  in  the  vicinity  of  the 
wound,  or  bleeding.  (See  Mem.  de  Chir.  Mil. 
t.  iv.  p.  286,  287.)  On  the  two  last  means  of  re- 
lief, it  would  have  been  better  if  Larrey  had  laid 
more  stress  ; for,  next  to  the  catheter,  they  are 
unquestionably  the  most  essential. 

Baron  Larrey  informs  us,  that  the  gunshot 
wounds  of  the  bladder,  which  occurred  in  Egypt, 
had  for  the  most  part  a favourable  termination. 
The  most  remarkable  case  was  that  of  E.  Chau- 


650  GUNSHOT 

mette,  a light  horseman,  who  was  wounded  at  the 
battle  of  Tabor.  The  ball  passed  across  the  hy- 
pogastrium,  about  one  finger-breadth  above  the 
pubes,  to  the  point  of  the  left  buttock,  which  cor- 
responds to  the  ischiatic  notch.  The  direction  of 
the  wound,  and  the  issue  of  feces  and  urine  from 
the  two  orifices,  left  no  doubt  that  the  bladder  and 
rectum  were  injured.  M.  Milioz,  who  directed 
the  surgical  affairs  of  the  division  of  the  army 
under  Kleber,  diligently  pursued  the  same  kind 
of  treatment  which  he  had  seen  Larrey  adopt  at 
the  siege  of  Acre.  During  the  suppurative  stage, 
the  patient  was  affected  with  fever  ; and,  after  the 
sloughs  were  detached,  the  discharge  was  very 
copious.  A catheter  that  was  passed  into  the 
bladder,  prevented  an  extravasation  of  the  urine, 
and,  at  the  same  time,  promoted  the  union  of  the 
wound  of  that  viscus.  This  was  healed  the  first, 
and  the  patient,  upon  his  return  to  Cairo,  was 
quite  cured. 

Larrey  has  recorded  several  other  interesting 
cases  of  wounds,  either  of  the  bladder  alone,  or 
of  it  and  the  rectum  together,  to  which  I must 
content  myself  with  referring.  (See  Mem.  de 
Chir.  Militaire,  t.  ii.  p.  160.  165. ; t.  iii.  p.  340. 
&c. ; t.  iv.  p.  296.  &c.) 

A ball  may  go  through  both  sides  of  the  blad- 
der, and  then  either  perforate  the  neighbouring 
parts,  and  escape  externally,  or  bury  itself  deeply 
in  the  flesh.  When  it  has  gone  quite  through 
the  bladder,  and  afterwards  passed  out  of  the 
body  again,  urine,  blended  with  blood,  imme- 
diately issues  from  one  or  both  apertures,  accord- 
ing to  their  situation.  The  flow  of  urine  through 
the  urethra  is  either  lessened,  or  completely  sup- 
pressed ; but,  through  this  passage,  the  patient 
generally  voids  more  or  less  blood.  Acute  and 
incessant  pain  is  felt  in  the  course  of  the  wound, 
together  with  a frequent  painful  desire  to  make 
water,  nausea,  sometimes  actual  vomiting,  and 
extreme  anxiety,  and  restlessness.  Either  in  its 
passage  inwards,  or  its  course  outwards,  the  ball 
may  have  injured,  or  perforated  the  rectum  ; in 
which  case,  the  urine  passes  into  this  bowel,  and, 
mixing  with  the  feces,  is  discharged  from  the 
anus. 

When  a part  of  the  bladder,  towards  the  cavity 
of  the  abdomen,  is  injured,  as,  for  instance,  its 
posterior  surface,  which  is  covered  by  the  perito- 
neum, the  urine  is  generally  extravasated  within 
the  belly,  and  inflammation  of  the  preceding  mem- 
brane is  the  immediate  consequence.  This  in- 
flammation spreads  with  rapidity,  and  attacks  all 
the  viscera,  producing  vast  distension  of  the  ab- 
domen, fever,  coma,  and  other  bad  symptoms,  soon 
terminating  in  gangrene  and  death.  ( Larrey , 
Mem.  de  Chir.  Mil.  t.  iv.  p.  292,  293.) 

During  the  first  four-and-twrenty  hours,  very 
little  urine  escapes  from  gunshot  wounds  of  the 
bladder,  in  consequence  of  the  swelling,  which 
almost  instantly  affects  the  lips  of  the  wound. 
When  the  bladder  is  full,  this  fluid  is  discharged, 
only  at  the  moment  of  the  accident,  and  mostly 
only  from  the  wound  by  which  the  ball  has  made 
its  exit.  An  extravasation  is  prevented  by  the 
thick  slough  which  fills  all  the  track  of  the  injury, 
and  it  is  not  till  the  deadened  parts  become  loose, 
that  any  effusion  can  happen.  Hence,  it  is  of  the 
highest  importance  to  introduce  an  elastic  gum 
catheter  into  the  bladder,  where  it  should  be  kept, 
and  the  instrument  should  be  large  enough  to 
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fill  exactly  the  urethra ; for,  according  to  Baron 
Larrey’s  observations,  if,  at  the  period  when  the 
sloughs  are  detached,  the  urine  has  not  a ready 
passage  outward,  it  passes  through  the  wound, 
and  is  extravasated  the  more  readily,  inasmuch  as 
the  separation  of  the  sloughs  has  occasioned  many 
openings,  by  which  the  fluid  may  insinuate  itself 
into  the  cellular  membrane.  Hence,  gangrenous 
mischief  and  death. 

On  two  points,  my  own  experience  would  not 
lead  me  to  join  in  the  sentiments  of  Larrey  : first, 
in  opposition  to  his  statement,  I am  sure  that 
there  is  risk  of  extravasation  of  urine  earlier  than 
the  period  which  he  specifies,  having  known  this 
accident  commence  as  it  were  within  a few  hours 
after  the  receipt  of  the  wound  ; and  therefore,  I 
should  not  depend  upon  the  sloughs  being  always 
at  first  a complete  barrier  to  extravasation  of 
urine  (indeed,  their  formation  throughout  the 
whole  track  of  a gunshot  wound  is  by  no  means 
a regular  occurrence),  but  invariably  pass  a ca- 
theter as  soon  as  possible,  for  the  more  certain 
prevention  of  this  dangerous  consequence.  Se- 
condly, the  period  of  the  separation  of  sloughs 
may,  indeed,  often  be  contemporary  with  the  first 
appearance,  or  symptoms  of  extravasation,  par- 
ticularly in  cases  where  the  employment  of  the 
catheter  is  for  some  time  deferred,  as  in  Baron 
Larrey’s  practice,  because  then  a partial  extra- 
vasation of  the  urine,  soon  after  the  injury,  and 
previous  to  the  introduction  of  the  catheter,  will 
cause  rapid  sloughing,  and  actually  prevent  the 
adhesive  inflammation  from  closing  up  the  cavities 
of  the  cellular  membrane  in  time  to  prevent  a 
fatal  extension  of  that  irritating  fluid  amongst  the 
surrounding  parts.  Were  it  not  for  the  partial 
early  effusion  of  urine,  no  doubt,  the  adhesive  in- 
flammation would,  in  these  cases,  soon  have  the 
same  effect,  in  obviating  the  danger  of  urinary 
extravasation,  which  it  has  after  lithotomy,  or  pa- 
racentesis of  the  bladder.  (See  Bladder.) 

It  is  the  practice  of  Baron  Larrey  to  dilate  the 
wounds,  in  order  to  facilitate  the  escape  of  the 
urine,  which  might  otherwise  lodge  in  the  track  of 
the  ball ; and  perhaps,  here  the  method  may  fre- 
quently be  right,  though  I should  conceive  its 
propriety  must  usually  depend  upon  whether  the 
urine  has  a tendency  to  continue  to  flow  out 
through  the  wounds,  or  not,  and  upon  the  pre- 
sence of  obstruction  or  not.  And,  in  confirm- 
ation of  this  opinion,  I may  cite  Dr.  Ilennen’s 
declaration,  that,  in  these  cases,  he  has  very  rarely 
found  it  necessary  to  enlarge  the  wound,  when  the 
catheter  and  proper  dressings  have  been  employed. 
(On  Military  Surgery , p.  421.  ed.  2.)  And, 
as  soon  as  possible,  a large  elastic  gum  catheter 
should  be  introduced,  and  left  in  the  urethra 
taking  care  to  withdraw  it,  and  pass  in  a clean  one 
every  two  or  three  days,  so  that  no  incrustations 
may  occur.  Sometimes,  however,  the  passage  of 
a catheter  is  very  difficult,  as  is  the  case,  when 
there  are  splinters  of  bone  in  the  urethra,  or  the 
parts  about  the  neck  of  the  bladder  are  inflamed. 
( Mdm.de  Chir.  Militaire,  t.  iv.  p.  294.)  Emol- 
lient clysters,  and  acidulated  demulcent  drinks,  are 
to  be  prescribed,  and  the  patient  is  to  be  kept  upon 
a very  low  regimen,  and  in  the  most  quiet  state. 
The  dressings  are  to  be  light  and  simple,  and  clean- 
liness observed.  (Op.  cit.  t.  ii.  p.  165 — 170.) 
Instead  of  camphorated  embrocations  to  the  abdo- 
men, another  means  commended  by  Larrey,  it 
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appears  to  me,  that  this  author’s  directions  would 
have  been  more  complete  and  judicious,  had  he 
advised  in  these  cases  bleeding,  both  topical  and 
general. 

From  the  injury  of  arterial  ramifi  cation  s^  or 
varicose  vessels,  blood  is  sometimes  extravasated 
within  the  wounded  bladder,  and  causes  deep- 
seated  irritation.  According  to  I^aron  Larrey, 
the  case  is  indicated  by  the  symptoms  of  reten- 
tion of  urine,  and  those  of  inflammation,  with  a 
small  pulse,  pallor  of  the  countenance,  and  dry- 
ness of  the  wounds.  (T.  iv.  p.  295.)  A more 
decided  criterion,  I should  think,  would  be  the 
partial  escape  of  urine  mixed  with  blood,  a sym- 
ptom, which  could  deceive  only  where  the  urethra 
itself  had  been  injured.  Larrey  states,  that  blood, 
extravasated  in  the  bladder,  rarely  coagulates, 
because  blended  with  urine,  and  hence,  he  advises 
its  discharge  to  be  facilitated  by  means  of  a ca- 
theter, and  tepid,  emollient,  anodyne  injections. 
(T.  iv.  p.  295.) 

Sometimes,  balls  carry  before  them  into  the 
bladder,  fragments  of  bone,  small  coins,  pieces  of 
buttons,  &e. ; or  bits  of  bullets  break  off,  and  lodge 
in  that  viscus.  When  these  extraneous  bodies 
are  not  above  a certain  size,  they  are  frequently 
voided  through  the  urethra  (see  Cases  in  Hennen’s 
work,  p.  419.  422.  424.  &c.  ed.  2.),  and  their 
evacuation  may  be  materially  facilitated  by  the 
introduction  of  an  elastic  gum  catheter,  the  size  of 
which  is  to  be  increased  gradually,  until  the  largest 
can  be  passed,  when  the  foreign  substances  will 
readily  enter  the  tube,  or  pass  out  through  the 
dilated  urethra.  In  this  way,  Baron  Larrey  has 
saved  gravel  patients  from  a vast  deal  of  suffering. 
(Mem,,  de  Chir.  Mil.  t.  iv.  p.  302.)  In  such  cases, 
the  urethral  forceps,  made  by  Mr.  Weiss,  might 
often  be  used  with  advantage.  (See  Lithotomy.) 
When  the  ball  is  too  large  to  be  taken  out  in  this 
manner,  the  lateral  operation  is  to  be  performed, 
and  it  ought  to  be  done  before  the  bladder  falls 
into  an  ulcerated,  or  gangrenous  state,  from  the 
pressure  and  irritation  of  the  foreign  body.  How- 
ever, as  wounds  of  this  organ  frequently  give  rise 
to  dangerous  inflammation,  Larrey  recommends 
this  operation  to  be  done  either  before  its  attack, 
or  after  its  subsidence.  (Vol.  cit.  p.  309.)  In. 
fact,  almost  all  the  operations  of  this  kind  on 
record  have  been  done  some  considerable  time 
after  the  receipt  of  the  wound,  and  to  this  practice 
my  own  judgment  would  lead  me  to  give  a general 
preference.  In  one  case,  however,  Larrey  operated 
on  the  fourth  day  after  the  receipt  of  the  wound, 
and  with  success. 

After  the  battle  of  W aterloo,  I was  not  a little 
surprised  to  find,  in  the  hospital  established  in  the 
St.  Elizabeth  Barracks,  at  Brussels,  a considerable 
number  of  cases,  in  which  either  the  intestines,  the 
stomach,  the  omentum,  or  the  bladder  protruded. 
1 think,  we  had  in  the  division  under  Mr.  Collier 
and  myself,  not  less  than  three  protrusions  of  the 
bladder.  An  order,  which  I received  to  join  the 
army  in  the  field  on  the  27th  of  June,  deprived  me 
of  the  opportunity  of  witnessing  the  progress  and 
termination  of  these  interesting  cases.  However, 
many  had  ended  fatally  before  my  departure  from 
Brussels. 

Cannon-balls  sometimes  rupture,  or  crush  the 
viscera,  without  occasioning  any  wound  of  the 
skin  ; such  cases  I have  already  noticed  in  con- 
sidering the  erroneous  doctrine  of.  wind  contusions, 
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Whoever  has  served  in  a campaign  must  have  had 
opportunities 'of  seeing  such  accidents.  They  are 
recorded  by  every  writer.  Dupuytren  gives  the 
particulars  of  one,  in  which  all  the  soft  parts  of  the 
lumbar  region,  together  with  the  left  kidney,  were 
crushed  to  atoms  ; the  lumbar  nerves  lacerated  ; 
the  transverse  processes  of  the  lumbar  vertebrae, 
and  the  last  ribs  comminuted  ; and  the  cavity  of 
the  abdomen,  and  injured  side  of  the  chest,  filled 
with  blood.  The  skin  was  the  only  texture 
that  had  resisted  the  ball.  (See  Clin.  Chir. 
t.  ii.  p.  241.) 

Gunshot  Wounds  of  the  Thohax. 

Wounds  of  the  lungs,  abstracted  from  other 
mischief  are  now  well  known  not  to  be  always 
fatal.  Balls  have  been  found  in  the  substance  of 
the  lungs  after  having  lodged  there  twenty  years, 
during  all  which  time  the  patients  were  healthy, 
and  free  from  symptoms  indicative  of  the  case. 
(Percy,  Manuel,  Sc.  p.  25.)  Mr.  Hunter  had 
some  reason  to  believe,  that  wounds  of  the  lungs 
made  with  balls,  were  generally  less  dangerous 
than  such  as  were  made  with  sharp- pointed  in- 
struments ; for  he  had  seen  several  patients  recover 
after  they  had  been  shot  through  the  lungs,  while 
other  persons  died  of  very  small  wounds  of  those 
organs,  done  with  swords  and  bayonets.  Perhaps, 
one  cause  of  this  fact  may  be  owing  to  the  circum- 
stance .of  gunshot  wounds  generally  bleeding  less 
than  other  wounds,  so  that  there  is  not  so  much 
danger  of  blood  being  effused  in  the  cavity  of  the 
chest,  or  the  cells  of  the  lungs.  The  indisposition 
of  the  orifice  of  a gunshot  wound  to  heal  up  too 
soon,  is  also  another  circumstance  that  must  lessen 
the  hazard,  as  whatever  matter  happens  to  be 
extravasated  has  thereby  an  opportunity  of  es- 
caping. 

But,  from  what  has  been  stated,  it  must  not  be 
inferred  that  gunshot  wounds  of  the  lungs  are  not 
accompanied  with  a serious  degree  of  danger. 
Frequently  the  patient  expires  instantly,  being 
suffocated  in  consequence  of  profuse  haemorrhage 
from  those  organs ; for,  though  it  be  true,  that 
gunshot  wounds  generally  do  not  bleed  much, 
when  the  injured  vessels  are  under  a certain  size, 
yet,  the  contrary  is  I he  case,  when  the  wounded 
vessels  are  like  those  situated  towards  the  root  of 
the  lungs.  Gunshot  wounds  of  the  chest  often 
prove  fatal  by  the  inflammation  excited  within  this 
cavity ; and  occasionally  when  the  lung  is  wounded, 
they  are  followed  by  an  extensive  and  even  fatal 
inflation  of  the  cellular  tissue  of  the  whole  body. 
(See  Emphysema.) 

Appearances  sometimes  create  a belief,  that  a 
ball  has  passed  completely  through  the  chest  and 
lungs,  when  the  fact  is  otherwise.  “ Thus  (as 
Dr.  Hennen  observes),  I have  traced  a ball  by 
dissection,  passing  into  the  cavity  of  the  thorax, 
making  the  circuit  of  the  lungs,  penetrating  nearly 
opposite  the  point  of  entrance,  and  giving  the  ap- 
pearance of  the  man  having  been  shot  fairly  across, 
while  bloody  sputa  seemed  to  prove  the  fact,  and, 
in  reality,  rendered  the  same  measures  to  a certain 
extent,  as  necessary  as  if  the  case  had  been  what 
was  suspected.  The  bloody  sputa,  however,  were 
only  secondary,  and  neither  so  active  and  alarming 
as  those  which  pour  out  at  once  from  the  lungs 
when  wounded.”  (Military  Surgery,  p.  368. 
ed.  2.)  A second  cause  of  deception  is  the  frequent 
long  course  of  a ball,  round  the  chest  under  the 
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skin  and  muscles,  previously  to  its  exit,  whereby 
an  appearance  is  presented,  as  if  the  patient  had 
been  shot  through  the  thorax.  And,  another  source 
of  deception,  as  to  the  actual  penetration  of  balls, 
is  “ where  they  strike  against  a handkerchief,  linen, 
cloth,  &c.  and  are  drawn  out  unperceived  in  their 
folds,  a peculiarity  winch  has  not  escaped  M. 
Larrey,  who  gives  an  interesting  notice  of  it  in  the 
Bulletins  de  la  Faculte  de  Med.  Paris,  1815,  No. 
2.  I have  also  given  an  instance  in  the  preceding 
pages.”  ( Hennen , loco  cit.)  In  these  cases,  the 
absence  of  bloody  expectoration  directly  after  the 
injury,  the  undisturbed  state  of  respiration,  and  the 
greater  freedom  from  oppression,  anxiety,  syncope, 
and  other  bad  symptoms,  than  in  cases  where  the 
lungs  are  hurt,  form  grounds  for  a correct  opinion 
on  the  true  nature  of  the  accident. 

It  cannot  be  supposed  that  adhesions  always 
take  place  round  the  opening  of  a gunshot  wound 
in  the  chest,  because  the  lung  sometimes  collapses, 
and  becomes  considerably  distant  from  the  pleura, 
especially  when  the  communication  established 
between  the  atmospheric  air  and  the  cavity  of  the 
thorax  is  free  and  direct.  However,  as  adhesions 
are  extremely  common  between  the  outer  surface 
of  the  lung,  and  the  inner  surface  of  the  pleura 
costalis,  they  must,  in  many  instances,  exist  before 
the  receipt  of  a wound,  and,  of  course,  prevent  the 
usual  collapse  of  the  lung. 

As  the  genei'al  symptoms  and  treatment  of 
wounds  of  the  chest  are  detailed  in  the  article 
W ounds,  I shall  not  here  detain  the  reader  long  I 
upon  the  subject.  When  a patient  has  been  shot 
in  the  chest,  the  most  important  indication  is  to 
prevent  and  subdue  inflammation  of  the  lungs  and 
pleura.  In  few  other  cases  can  repeated  and  large 
bleedings  be  so  advantageously  practised.  Here, 
there  will  not  be  so  much  danger  of  an  extra- 
vasation of  blood  as  in  stabs;  and,  even  if  an 
effusion  of  that  fluid  were  to  happen  within  the 
cavity  of  the  pleura,  the  opening  would  generally 
be  sufficient  for  its  escape,  and  it  would  not  be  so 
frequently  found  necessary  to  dilate  the  wound,  or 
make  a new  opening,  as  when  the  injury  has  been 
inflicted  with  a sharp-pointed  weapon. 

In  this  last  kind  of  case,  when  attended  in  the 
beginning  with  bleeding,  Baron  Larrey  particu- 
larly insists  upon  the  advantage  of  immediately 
bringing  the  edges  of  the  wound  together  with  ad- 
hesive plaster,  instead  of  leaving  it  open  as  advised 
by  the  generality  of  writers  ; and  he  endeavours  to 
prove,  that  this  immediate  closure  of  the  wound 
has  great  effect  in  stopping  the  haemorrhage  from 
the  pulmonary  vessels.  Supposing  an  extravasation 
of  blood  in  the  chest  were  to  follow,  he  argues, 
that  it  would  be  better  to  let  it  out  afterwards  by 
a suitable  incision,  than  to  suffer  the  patient  to 
perish  of  haemorrhage  at  once  by  not  closing  the 
wound.  (Mem.  de  Chir.  Mil.  t.  iv.  p.  151.  &c.) 
Dr.  Hennen  is  in  favour  of  the  same  practice. 
(On  Military  Surgery,  p.  373.  ed.  2.)  In  a pene- 
trating gunshot  wound  of  the  chest,  after  taking 
away  from  thirty  to  forty  ounces  of  blood,  the 
surgeon  should  extract  all  extraneous  substances, 
and  splinters  of  bone  within  reach,  and  even  dilate 
the  external  wound  for  this  purpose,  if  necessary. 
Light  unirritating  dressings  are  then  to  be  applied. 
The  patient  may  now  be  (comparatively  speaking) 
easy,  until  the  spitting  of  blood,  and  danger  of 
suffocation,  from  inward  haemorrhage,  come  on 
again,  when  the  lancet  must  be  again  employed  ; 
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“ and,  if  by  this  management,  repeated  as  often  as 
circumstances  demand,  the  patient  survives  the  first 
twelve  hours,  hopes  may  begin  to  be  entertained 
of  his  recovering  from  the  immediate  effects  of 
haemorrhage,”  and  until  this  danger  is  over,  as 
Dr.  Hennen  truly  observes,  the  lancet  is  the  only 
thing  which  can  save  life.  Afterwards,  when  the 
paroxysms  of  pain,  the  sense  of  suffocation,  and 
the  return  of  hemorrhage,  have  become  more 
moderate,  digitalis  may  be  prescribed  with  the 
most  beneficial  effect ; and,  if  the  cough  be  very 
troublesome,  no  medicine  is  more  useful  than 
the  spermaceti  mixture  with  opium.  With  this 
treatment  must  be  combined  the  exhibition  of 
saline  purgatives,  mild  laxative  clysters,  and  a 
strictly  low  diet,  the  patient  being  allowed  only 
slops.  (See  Hennen’s  Military  Surgery,  p.  373. 
ed.  2.) 

When  matter  forms  in  the  thorax,  in  conse- 
quence of  gunshot  wounds,  the  opening  will  ge- 
nerally suffice  for  its  escape  ; but,  should  the  col- 
lection of  pus  be  confined,  and  occasion  danger- 
ous symptoms,  the  external  wound  must  either 
be  enlarged,  or  a new  incision  practised,  as  circum- 
stances may  indicate.  The  mode  of  making  an 
opening  in  the  chest  is  considered  in  the  article 
Paracentesis. 

When  a ball  lodges,  without  falling  into  the 
chest,  it  may  lie  either  in  the  substance  of  the 
parietes  of  this  cavity  between  the  muscles,  or  in 
one  of  the  intercostal  spaces,  and  continue  there  a 
very  long  time  without  causing  much  incon- 
venience, or  making  its  way  outward.  But, 
when  it  is  lodged  in  the  thoracic  cavity  itself,  it 
descends  by  its  weight,  and  sometimes  excites 
considerable  irritation,  suppuration,  sinuses,  and 
hectic  symptoms  ; in  this  case,  if  its  situation  can 
be  ascertained,  Baron  Larrey  recommends  an 
attempt  to  extract  it.  In  an  early  stage  of  the 
case,  he  says,  that  the  intercostal  space  will  often 
be  wide  enough  to  let  the  ball  pass  through  it ; 
but  that,  at  a later  period,  this  space  becomes  too 
narrow,  and  it  will  be  necessary  to  cut  away  a 
portion  of  the  upper  edge  of  the  rib  with  a lenti- 
cular knife,  which  is  to  be  preferred  to  a trephine, 
or  saw.  This  advice  is  supported  by  some  in- 
teresting cases.  (See  Mem.  de.  Chir.  Mil.  t.  iv. 
p.  253.)  Frequently,  the  ball  fractures  the  rib, 
and,  with  the  aid  of  dilatation,  sufficient  room  for 
its  extraction  may  be  made  : but  the  possibility 
and  propriety  of  removing  it  through  the  ori- 
ginalopening will,  of  course,  depend  upon  the  situ- 
tion  of  the  foreign  body,  and  the  urgency  of  the 
symptoms.  A case  is  recorded,  in  which  a ball 
weighing  three  ounces  and  a half,  was  thus 
removed.  (Med.  and  Surg.  Juurn.  vol.  iii. 
p.  353.) 

Alphons.  Ferrarius  de  Sclopetorum,  sive  Archibusorum 
Vulneribus,  &c.  8vo.  Roma?,  1552.  J.  F.  Rota , he  Belli- 
eorum  Tormentariorum  Vulneribus  et  Curatione,  4to. 
Bonon.  1555.  Botallus,  De  Curat.  Vulner.  1565.  Um. 
Clowe's  Approved  Treatise  for  all  young  Cliirurgians 
concerning  Burnings  with  Gunpowder,  and  Wounds 
made  with  Gunshot,  &c.  4to.  1591.  J.  Querceianus, 
Sclopetarius,  sive  de  curandis  Vulneribus  qua  Sclope- 
torum et  similium  Tormentorum  Ictibus  acciderunt,  8vo. 
1591,  12mo.  Leips.  1614.  Fr.  Flazzonus,  De  Vulneribus 
Sclopetorum,  &c.  4to.  Venet.  1618.  J.  Woodal,  Viati- 
cum, fol.  Lond.  1639.  II.  F.  Le  Bran , Traite,  ou  Re- 
flexions tirees  de  la  Pratique  sur  les  Plaies  d’Armes  a 
feu,  2de  ed.  12mo.  Paris,  1740.  Desport,  Traite  des 
Plaies  d’Armes  d feu,  limo.  Paris,  1749.  Ranby' s Me- 
thod of  treating  Gunshot  Wounds,  12mo.  Lond.  1781. 
Obs.  sur  les  Plaies  d’Armes  a feu,  compliquees  de  Frac- 
ture aux  Articulations  dcs  Extremitcs,  ou  au  Voisinage 
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de  ces  Articulations,  par  M.  Boucher,  in  Mem.  de  l'Acad. 
de  Chirurgie,  t.  v.  p.  279,  ed.  in  12mo.  Obs.  sur  des 
Flaies  d’Armes  a feu,  compliquees  sur  tout  de  Fracas  des 
Os,  par  M.  Boucher,  in  opere  cit.  t.  vi.  p.  109,  &e.  ed.  in 
12mo.  Obs.  sur  les  Plaies  d’Armes  a feu:  1.  Sur  un 
Coup  de  Fusil,  avec  Fracas  des  deux  Machoires  ; par  M. 
Cannae:  2.  Sur  une  Plaie  d’Arme  a feu  traversant  la 
Poitrine  d’un  cote  a l’autre  ; par  M.  Gerard  : 3.  Sur  une 
Plaie  d’Arme  a feu,  penetrante  depuis  la  Partie  anteri- 
eure  du  Pubis  jusqu’a  l'Os  Sacrum  ; par  M.  Andouille  : 
4.  Sur  une  Jambe  ecrasee  par  un  Obus,  ou  petite  Bombe, 
par  M.  Cannae:  5.  Sur  une  Plaie  a la  Partie  inferieute 
et  interne  de  la  Jambe,  faite  par  un  Eclat  de  Grenade, 
sans  Fracas  d’Os  ; par  M.  Caiinac  : 6.  Precis  de  plusieurs 
Observations  sur  les  Plaies  d’Armes  k feu  en  differentes 
Parties,  par  M.  Bordenave : — all  these  papers  are  insert- 
ed in  Mem.  de  l’Acad.  de  Chir.  t.  vi,  in  12mo. ; and  in 
t.  xi.  of  the  same  edition  are  inserted  Mem.  sur  le  Traite- 
ment  des  Plaies  d’Armes  a feu,  par  M.  d > la  Martiniere, 
et  Memoires  sur  quelques  Particularity  concernant  les 
Plaies  faites  prr  Armes  a feu,  par  M Vacher.  M.  Faure's 
Memoirs  relative  to  Amputation  in  Cases'  of  Gunshot 
Wounds,  may  be  seen  in  t.  viii.  of  the  Recueil  des  Pieces 
(jui  ont  concouru  pour  le  Prix  de  l’Acad.  de  Chirurgie, 
ed.  in  12mo.  John  Hunter's  Treatise  on  the  Blood,  in- 
flammation, and  Gunshot  Wounds,  17S4.  Richter,  An- 
fangsgriinde  der  Wundarzneykunst,  h.  i.  Schmucker , 
Vermischte  Chir.  Scliriften,  3 vols.  8vo.  Berlin,  1776, 
1782. : Chirurgisehe  Wahrnehmungen.  Berlin,  2 vols. 
8vo.  1744,  1789  works  of  high  value.  Discourses  on  the 
Nature  and  Cure  of  Wounds,  by  John  Bell , p.  169.  &c. 
ed.  3.  Richerand,  Nosographie  Chir.  t.  i.  ed.  4.  Chevalier's 
Treatise  on  Gunshot  Wounds,  ed.  3.  Leveili£,  Nouvelle 
Doctr.  Chir.  t.  i.  chap.  viii.  p.  436.  &c  Larrey,  Mem. 
de  Chirurgie  Militaire,  4 tomes,  8vo.  Paris,  1812.  1817  ; 
one  of  the  most  instructive  books  for  army  surgeons  ever 
published.  Mem.  par  M.  De  Conte , Prix  de  l’Acad.  t.  viii. 
Examen  des  plusieurs  Parties  de  la  Chirurgie,  par  M. 
Bagieu,  a Paris,  1756.  Bilguer,  Dissert,  de  Membrorum 
Amputatione  rarissime  administranda,  aut  quasi  abro- 
ganda ; Halae,  1761 : this  work  is  celebrated  as  having 
attracted  most  deservedly  the  criticisms  of  Pott,  La  Mar- 
tiniere, Morand,  &c.  Morand,  Opuscules  de  Chirurgie, 
1768.  Van  Gesscher , Abhandlung  von  der  Nothwendig- 
keit  der  Amputation  ; Freyberg,  1775.  M.  G.  Daignan, 
Reflexions  Importantes  sur  le  Service  des  Hopitaux 
Miiitaires,  8vo.  Par.  1785.  Mursinna,  Neue  Medicinisch- 
Chirurgische  Beobachtungen,  zweiter  theil,  s.  138.  Ber- 
lin, 1796.  Wedekind's  Nachrichten  iiber  das  Franzosische, 
Kriegspitalwesen,  erster  b.  Leipzig,  1797.  Baron  Percy, 
Manuel  du  Chirurgien  d’Armee,  8vo.  Paris,  1792.  Pa- 
roisse,  Opuscules  de  Chir.  8vo.  Paris,  1806.  Graefe, 
Normen  fur  die  Ablosung  Grdsserer  Gliedmassen,  4to. 
Berlin,  1812.  Assalini,  Manuale  di  Chirurgia,  8vo.  Mi- 
lano. 1812.  Guthrie,  on  Gunshot  Wounds  of  the  Extre- 
mities. Lond.  1815  ; or  the  2d  ed.  8vo.  Lond.  1820  ; a 
work  detailing  the  practice  of  our  military  surgeons 
during  the  late  wrar  in  Spain,  and  replete  with  valuable 
information.  Thomson’ s Report  of  Observations  made 
in  the  Military  Hospitals  in  Belgium.  Edinb.  1816.  A. 
C.  Hutchison  s Practical  Obs.  in  Surgery,  1816  ; and  ed, 
2d.  1826.  Also,  Further  Obs.  on  the  Period  for  ampu- 
tating in  Gunshot  Wounds,  8vo.  Lond.  1817.  Millingen' s 
Manuel,  8vo.  Lond.  1819.  J.  Hennen’s  Principles  of 
Military  Surgery,  2d.  edit.  8vo.  Edinb.  1820  ; a publica- 
tion which  I cannot  too  strongly  recommend,  not  only  to 
army  and  navy  surgeons,  but  to  practitioners  in  general. 
James  Mann,  Mediral  Sketches  of  the  Campaigns  of 
1812, 13,  14.  &c.  8vo.  Dedham,  1816.  M.  Le  Baron  Dupuy- 
tren,  Logons  Orales  de  Clin.  Chir.  t.  ii.  art.  7,  and  t.  iv. 
art.  7.  and  14.  8vo.  Paris,  1832-34.  Hippo/yte  Larrey,  Hist. 
Chir  du  Siege  de  la  Citadelle  d’  Anvers,  8vo.  Paris,  1833. 

GUTTA  SERENA.  A term  said  to  have 
been  first  applied  by  Actuarius  to  amaurosis,  or 
the  species  of  blindness  arising  from  a morbid  state 
of  the  retina,  or  optic  nerve.  When  the  word  is 
now  employed,  it  usually  denotes  the  complete 
form  of  amaurosis,  or  that  in  which  the  patient  is 
entirely  deprived  of  the  power  of  discerning  objects, 
or  even  the  difference  between  light  and  darkness. 
(See  Amaurosis  ) 

HEMATOCELE.  (From  aXy.a,  blood,  and 
aoXn,  tumour.)  A swelling  of  the  scrotum,  pro- 
ceeding from,  or  caused  by,  blood. 

The  term  has  sometimes  been  applied  to  every 
kind  of  extravasation  of  blood  about  the  scrotum 
and  spermatic  chord  ; but,  at  the  present  day,  it  is 
usually  restricted  by  British  surgeons  to  a collec- 
tion of  blood  in  the  cavity  of  the  tunica  vaginalis. 
Extravasation  of  blood  in  the  cellular  tissue  of 


HEM  653 

the  scrotum  and  spermatic  chord,  or  within  the 
structure  of  the  testicle  itself,  Pott,  however,  ar" 
ranges  with  haematocele.  This  last  swelling  is  gene- 
rally pyriform,  like  hydrocele;  but  is  distinguish- 
able from  it,  by  its  greater  weight  and  firmness,  its 
want  of  transparency,  its  obscure  fluctuation,  and 
its  cause,  which  is  usually  a blow  upon  the  scrotum, 
or  an  accidental  puncture  of  some  vessels  of  the 
testicle,  or  tunica  vaginalis,  in  tapping  a hydrocele. 
When  the  latter  membrane  has  been  long,  or  much 
distended  by  the  serous  fluid  of  hydrocele,  it  be- 
comes thickened,  and  its  vessels,  especially  those 
of  its  inner  surface,  enlarged,  and  even  varicose. 
If  one  of  these  lies  in  the  way  of  the  instrument, 
with  which  the  hydrocele  is  tapped,  it  is  of  course 
wounded,  and  then  the  fluid,  which  is  discharged, 
is  deeply  tinged  with  blood.  Should  the  bleeding 
continue,  after  the  evacuation  of  the  hydrocele, 
the  blood  will  accumulate  in  the  cavity  of  the 
tunica  vaginalis,  and,  in  the  course  of  two  or  three 
hours,  the  scrotum  will  again  be  considerably 
swollen.  In  one  or  two  examples,  I have  known 
haematocele  follow  the  tapping  of  a hydrocele  with 
a lancet,  or  other  sharp-edged  instrument.  Sir 
Astley  Cooper  has  noticed  this  risk,  as  attending  the 
plan  of  tapping  a hydrocele  with  a lancet.  ( On 
the  Structure  and  Dis.  of  the  Testis,  p.  212.)  A 
gentleman  in  the  Fleet  prison,  took  it  into  his  head 
to  tap  his  hydrocele  with  a kind  of  long  spring-lancet 
of  his  own  invention  : the  operation  was  followed 
by  the  rapid  formation  of  a very  large  haematocele. 

Sometimes  one  of  the  enlarged  veins  of  the 
tunica  vaginalis  bursts  of  itself,  after  the  fluid  of  a 
hydrocele  has  been  discharged,  and  haematocele 
then  comes  on,  as  it  were,  spontaneously.  Ac- 
cording to  Sir  Benjamin  Brodie,  haematocele  may 
arise  from  a diseased  condition  of  the  arteries. 
“ This  is  analagous  to  that  which  occurs  in  the 
brain,  under  the  form  of  sanguineous  apoplexy. 
There  is  a natural  change,  which  takes  place  in 
the  arteries  of  old  persons  ; they  become  ossified 
in  patches,  and  ulcerate  ; and  1 have  known  this 
to  lay  the  foundation  of  haematocele.”  (See 
Lond.  Med.  Gaz.  vol.  1831-32,  p.  927.) 

As  Sir  Astley  Cooper  observes,  haematocele  is 
often  connected  with  hydrocele,  and  a consequence 
of  it.  The  latter  disease  frequently  becomes  com- 
plicated with  hydrocele  from  an  accidental  blow 
on  the  tumour,  occasioning  a rent  in  the  tunica 
vaginalis.  In  one  case,  operated  upon  by  Sir 
Astley  Cooper,  thismemorane  had  been  ruptured 
to  the  extent  of  between  one  and  two  inches.  The 
same  distinguished  surgeon  records  the  case  of  a 
gentleman,  in  whom  haematocele  arose,  not  from  a 
blow,  but  from  excessive  bodily  exertion.  (On 
the  Structure,  fyc.ofthe  Testis,  p.  213 — 215.) 

However,  of  all  the  causes  of  haematocele,  a 
blow  on  the  scrotum  is  the  most  frequent,  and  es- 
pecially a blow  from  the  pummel  of  the  saddle  in 
riding.  I have  known  the  disease  produced,  how- 
ever, by  external  violence  of  different  kinds  ; as 
by  a fall  against  a piece  of  timber,  by  which  the 
scrotum  was  violently  struck.  After  such  acci- 
dents, the  scrotum  will  suddenly  swell  to  double 
or  treble  its  natural  size.  Every  swelling,  so  pro- 
duced in  the  scrotum  by  effused  blood,  is  not  in- 
variably a collection  of  this  fluid  in  the  tunica 
vaginalis;  for  sometimes  the  extravasation  is  in 
the  loose  cellular  tissue  external  to  this  membrane. 
Haematocele  is  to  be  distinguished  from  the  latter 
case,  partly  by  the  oblong  or  pyriform  shape  of 
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the  tumour,  its  obscure  fluctuation,  its  freedom  from 
the  common  appearances  of  ecchymosis,  and  its 
presenting  itself  more  on  one  side  of  the  scrotum, 
than  the  other  ; while  an  extravasation  of  blood  in 
the  cellular  tissue  generally  is  more  diffused,  pro- 
duces a dark  blue  discolouration  of  the  part,  and 
conceals  more  or  less  both  testes. 

When  haematocele  occurs  in  combination  with 
hydrocele,  the  blood  is  mixed  with  the  serous  fluid 
contained  in  the  tunica  vaginalis,  and  partially 
dissolved  in  it : if  the  quantity  of  blood  be  small, 
the  solution  is  complete  ; but,  in  the  opposite 
case,  coagula  are  formed,  which  remain  undis- 
solved. (Sir  B.  Brodie,  ib.) 

In  the  dissection  of  some  haematoce’es,  the  tunica 
vaginalis  is  found  excessively  thickened  ; and  the 
blood  in  it,  ’whether  coagulated  or  fluid,  is  of  the 
colour  of  coffee.  Sir  Astley  Cooper  refers  to  a 
preparation  at  St.  Thomas’s  Hospital,  exemplifying 
the  serious  mistake  of  removing  the  testicle,  while 
the  true  disease  was  merely  harmatocele.  The 
tunica  vaginalis  was  excessively  thickened,  and 
fdled  with  coagulated  blood  of  a brownish  red 
colour.  (Op.  cit.  p.215.) 

A negro  died  in  St.  George’s  Hospital,  who  had 
an  enlargement  of  one  testicle  ; but  as  it  had  occa- 
sioned little  or  no  inconvenience,  the  surgeon  had 
not  been  consulted.  Sir  Benjamin  Brodie  ex- 
amined the  part  after  the  patient’s  death,  and  found 
a very  large  quantity  of  grumous  blood  in  the 
tunica  vaginalis,  and  at  the  back  part  a soft  pulpy 
mass  was  seen,  not  at  all  resembling  the  testicle  in 
structure,  and  only  recognisable  as  such,  by  its 
connexion  with  the  epididymis  and  vas  deferens. 
Sir  Benjamin  Brodie  conceives,  that  the  changed 
state  of  the  testicle  had  been  occasioned  by  the 
pressure  of  a large  quantity  of  blood.  ( See  Lond. 
Med.  Gaz.  1831-1832,  p.927.) 

Haematocele  is  sometimes  unaccompanied  by 
pain  : this  is  the  case,  when  the  quantity  of  blood 
is  small,  and  no  inflammation  present.  Under 
other  circumstances,  the  disease  may  be  attended 
with  excessive  pain,  and  bring  on  abscesses,  gan- 
grene, and  dangerous  degrees  of  constitutional 
disturbance.  This  was  exemplified  in  the  person, 
whom  I have  mentioned  as  having  produced 
haematocele  by  plunging  a large  lancet  into  his 
own  hydrocele,  for  the  purpose  of  curing  it  himself. 
In  this  instance,  which  I visited  with  Mr.  Bransby 
Cooper,  if  a free  and  prompt  incision  had  not 
been  made  to  discharge  the  matter  and  putrid 
blood,  the  patient  would  soon  have  lost  his  life  by 
the  violence  of  the  constitutional  disturbance.  Sir 
Benjamin  Brodie  mentions  a painter,  who  was  in 
the  habit  of  drinking  to  excess,  and  who,  while 
climbing  a ladder,  was  seized  with  pain  in  the 
testicle,  and  an  enormous  haematocele  formed. 
In  this  patient,  the  symptoms  at  first  were  more 
nearly  allied  to  mania,  then  delirium. 

If  haematocele  be  occasioned  by  a blow,  and  not 
accompanied  by  hydrocele,  and  the  quantity  of 
blood  in  the  tunica  vaginalis  be  moderate,  the  treat- 
ment should  consist  in  keeping  the  patient  in  the 
recumbent  position,  applying  leeches,  administer- 
ing purgative  medicines,  and  covering  the  tumour 
with  -a  cold  lotion,  which  will  have  the  effect  of 
checking  any  further  internal  bleeding.  These 
means  will  prevent  inflammation,  and,  after  a 
time,  the  blood  will  probably  be  absorbed.  Were 
the  quantity  of  blood  considerable,  its  pressure 
might  cause  an  absorption  of  the  testicle  (Sir  B, 


Brodie),  or,  at  all  events,  it  would  be  likely  to 
excite  inflammation,  and  have  little  or  no  chance 
of  being  dispersed : in  such  a case,  therefore, 


the  best  practitioners  agree,  respecting  the  pro- 
priety of  laying  open  the  tunica  vaginalis,  and 
taking  out  the  blood. 

If  haematocele  be  combined  with  hydrocele,  and 
free  from  much  inflammation,  Sir  Astley  Cooper 
recommends  making  an  incision  into  the  tunica 
vaginalis,  dicharging  its  contents,  and,  without 
introducing  any  lint  into  the  cavity,  leaving  the  cure 
to  be  completed  by  the-  process  of  inflammation. 
(On  the  Structure,  SfC.  of  the  Testis,  p.  216.) 

If,  on  drawing  off  a hydrocele,  the  contents  are 
tinged  with  blood,  Sir  Benjamin  Brodie  allows 
the  fluid  to  collect  again,  and  repeats  the  tappings 
at  intervals,  until  no  blood  is  mixed  with  it.  The 
injection  may  then  be  used  with  success.  Should 
the  quantity  of  blood  be  large,  he  regards  the  ex- 
pectation of  its  being  removed  by  absorption  as 
hopeless,  and,  therefore,  punctures  the  tunica 
vaginalis  with  a lancet,  introduces  a director  into 
the  opening,  and  then  enlarges  it  with  a scalpel. 
(Ib.) 


Whoever  has  read  the  observations  of  Pott 
on  this  subject  will  know,  that  the  operation  of 
laying  open  the  tunica  vaginalis,  for  the  cure  of 
haematocele,  is  sometimes  followed  by  a severe 
attack  of  symptomatic  fever,  delirium,  and  even 
death.  In  unfavourable  constitutions,  the  symp- 
toms will  generally  prove  serious,  whatever  be  the 
mode  adopted  of  dressing  the  wound,  or  the  in- 
ternal treatment.  But  now  that  the  plan  of  intro- 
ducing lint  and  other  extraneous  substances  into 
the  exposed  cavity  is  abandoned,  bad  cases  are 
far  less  frequent  than  formerly.  The  violence 
of  the  symptoms  will  generally  depend  upon  the 
degree  of  inflammation  in  the  parts,  and  the  kind 
of  constitution  in  which  it  occurs.  If  haematocele 
excite  inflammation,  the  clots  of  blood  putrefy,  and 
a gangrenous  suppuration  follows,  attended  with  an 
accumulation  of  sulphuretted  hydrogen  in  the  part, 
and  most  urgent  danger.  Here  a free  opening 
must  be  made  without  delay,  the  scrotum  poul- 
ticed or  covered  with  cold  lotions,  and  the  patient 
kept  under  the  influence  of  the  muriate  or  acetate 
of  morphine. 

Mr.  Pott,  in  his  account  of  haematocele,  com- 
prehends one  species,  which  he  describes  as  an  ex- 
travasation of  blood  within  the  tumica  albuginea. 

I confess  that  no  good  reason  appears  for  ar- 
ranging cases  of  this  kind  with  haematocele  ; for, 
what  are  they  but  diseased  testicles,  which  have 
been  punctured,  either  on  account  of  their  seeming 
to  contain  a fluid,  or  really  having  within  them 
cysts  filled  with  a chocolate-coloured  or  other 
fluid,  as  I have  seen  in  hundreds  of  instances 
of  sarcocele  ? and,  whatever  blood  is  discharged, 
is  not  extravasated  in  the  substance  of  the  testis 
previously  to  the  puncture,  but  issues  as  a neces- 
sary consequence  of  that  proceeding. 

Another  species  of  haematocele,  noticed  by 
Pott,  “arises  from  a bursting  of  a branch  of  the 
spermatic  vein,  between  the  groin  and  scrotum, 
within  the  sheath  of  the  chord.  This,  which  is  ge- 
nerally produced  by  great  or  sudden  exertions  of 
strength,  feats  of  agility,  &c.,  may  happen  to  per- 
sons in  the  best  health. 

I cannot  conceive,  that  in  any  case  of  a mere 
rupture  of  one  of  the  spermatic  veins,  it  can  ever 
be  justifiable  to  tie  the  whole  spermatic  chord,  and 
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then  perform  castration,  though  Pott  advises  this 
plan,  if  the  bleeding  branch  cannot  be  tied  singly. 
Discutient  applications,  and  an  occasional  purge, 
will  almost  always  disperse  the  swelling;  and  if 
not,  opening  it,  and  taking  out  the  blood,  applying 
cold,  or,  if  necessary,  filling  the  cavity  with  lint, 
and  using  compression,  would  be,  according  to  my 
humble  judgment,  the  most  judicious  treatment. 

With  regard  to  the  extravasation  of  blood  in  the 
loose  cellular  tissue  of  the  scrotum,  from  blows  on 
the  part,  and  sometimes  from  lithotomy,  castration, 
&c.,  I have  seen  it  followed  by  suppuration  and 
sloughing;  but,  in  general,  the  effused  blood  is 
gradually  absorbed,  with  the  aid  of  discutient  ap- 
plications, leeches,  fomentations,  poultices,  and 
saline  purges.  A surgeon  should  generally  be  re- 
luctant to  lay  open  the  tumour,  as,  in  many  in- 
stances, sloughing  and  severe  symptoms  have  been 
the  result. 

Celsus  and  Paulas  JEgineta  are  the  best  of  the  old 
writers  on  hsematocele.  For  modern  information,  consult 
Pott's  Chir.  Works,  vol.  ii.  B.  Bell,  on  Hydrocele.  Fla- 
jani,  Collezione  d’Osservazioni,  &c.  t.  ii.  Bichter,  An- 
fangsgr.  der  Wundarzn.  b.  vi.  Osiander,  in  Arnemann’s 
Magazin  fur  die  Wundarzn.  b.i.  p.  355. : the  patient  died 
after  an  opening  had  been  made  in  the  swelling.  Follet, 
in  Journ.  de  Med.  continue,  vol.  xiii.  p.  422. : a case  from 
contusion,  cured  by  an  incision.  Harris,  in  Mem.  of 
Lond.  Med.  Society,  vol.  v.  Sir  Benjamin  Brodie,  in 
Lond.  Med.  Gaz.  for  1831-32,  p.  926.  Sir  Astley  Cooper, 
in  Obs.  on  the  Structure  and  Dis.  of  the  Testicles,  p.  209. 
4to.  Lond.  1830. 

HARE-LIP.  (Labia  Leporina .)  A fissure, 
or  perpendicular  division,  of  one  or  both  lips. 
The  term  has  arisen  from  the  fancied  resemblance 
of  the  part  to  the  upper  lip  of  a hare.  Occasionally 
the  fissure  is  more  or  less  oblique  : it  may  be  di- 
rectly below  the  septum  of  the  nose,  or  corre- 
spond to  one  of  the  nostrils.  The  two  portions 
of  the  lip  are  generally  moveable,  and  not  adhe- 
rent to  the  alveolary  process ; in  some  cases,  they 
are  closely  attached  to  it. 

Children  are  frequently  born  with  this  kind  of 
malformation,  which  is  called  a natural  hare-lip, 
while  that  which  is  produced  by  a wound  is  named 
accidental.  Sometimes  the  portions  of  the  lip, 
which  ought  to  be  united,  have  a considerable  in- 
terspace between  them,  while  in  other  instances 
they  are  not  much  apart.  The  cleft  is  occasion- 
ally double,  a little  lobe,  or  small  portion  of  the  lip, 
being  situated  between  the  two  fissures  ; this  is 
termed  a double  hare-lip. 

The  fissure  mostly  affects  only  the  lip  itself,  and 
usually  the  upper  one.  In  many  cases,  however, 
it  extends  along  the  bones  and  soft  parts  forming 
the  palate,  even  as  far  as  the  uvula;  and  some- 
times those  bones  are  entirely  wanting.  In  a few 
instances,  the  jaw  not  only  is  imperfectly  ossified 
in  front,  so  that  a cleft  presents  itself  there,  but  one 
side  of  it  projects  forward,  and  is  at  the  same  time 
inclined  too  much  outward,  drawing  with  it  the 
corresponding  part  of  the  palate,  and  the  septum 
nasi,  so  that  a very  unsightly  distortion  of  the  nos- 
tril and  nose  is  produced.  Such  cases  are  denomi- 
nated complicated  hare-lips. 

A hare-lip,  in  its  least  degree,  occasions  consi- 
derable deformity;  and  when  more  marked,  it 
frequently  hinders  infants  from  sucking,  and  makes 
it  indispensable  to  nourish  them  by  other  means. 
When  the  lower  lip  alone  is  affected,  which  is  rare 
as  a malformation,  the  child  can  neither  retain  its 
saliva,  nor  learn  to  speak,  except  with  the  greatest 
impediment.  The  constant  escape  of  the  saliva, 


besides  being  an  annoyance,  is  found  to  be  detri- 
mental to  the  health ; for  its  loss  impairs  the  di- 
gestive functions,  the  patient  becomes  emaciated, 
and  even  death  would  sometimes  ensue,  if  the  in- 
cessant discharge  of  so  necessary  a fluid  in  the  ani- 
mal economy  were  not  prevented.  Thus,  a lady, 
who  was  in  this  state,  consulted  Tronchin,  who 
immediately  saw  the  cause  of  her  indisposition, 
and  recommended  the  fissure  in  the  lip  to  be  united  : 
the  operation  was  done,  and  the  dyspeptic  symp- 
toms then  ceased.  And  when  the  fissure  pervades 
the  palate,  the  patient  not  only  articulates  very  im- 
perfectly, but  cannot  masticate,  nor  swallow,  ex- 
cept with  great  difficulty,  on  account  of  the  food 
readily  getting  up  into  the  nose. 

An  early  removal  of  the  deformity  must  ob- 
viously be  very  desirable  ; but  as  it  cannot  be  ac- 
complished without  an  operation,  attended  with 
some  degree  of  pain,  Dionis,  Garengeot,  and  others, 
advise  waiting  till  the  child  is  four  or  five  years 
old,  on  the  supposition  that,  at  an  earlier  age,  the 
child’s  agitations  and  cries  would  render  the  oper- 
ation impracticable,  or  derange  all  the  proceedings 
taken  to  insure  its  success.  It  is  plain,  however, 
that  such  reasons  are  not  of  great  weight.  A child, 
four  or  five  years  old,  and  very  often,  even  one 
eight  or  ten  years  of  age,  is  more  difficult  to  ma- 
nage than  an  infant  only  a few  months  old.  Every 
child  of  the  above  age  has  a thousand  times  more 
dread  of  the  pain  than  of  the  deformity,  or  of  the 
inconveniences  of  the  complaint,  to  which  he  is  ha- 
bituated ; while  an  infant  of  tender  years  fears 
nothing,  and  only  feels  the  pain  of  the  moment. 

A more  rational  objection  is  the  liability  of  in- 
fants to  convulsions  after  operations ; and  this  has 
induced  many  surgeons  to  postpone  the  cure  of  the 
hare-lip  till  the  child  is  about  two  years  old.  This 
custom  is  also  sanctioned  by  Sir  Astley  Cooper, 
who  mentions  in  his  lectures  several  instances, 
which  have  either  been  communicated  to  him  by 
others,  or  have  occurred  in  his  own  practice,  where 
operations  for  the  cure  of  hare-lips  in  very  young 
infants  have  had  a fatal  termination,  in  consequence 
of  an  attack  of  convulsions,  or  diarrhoea.  The  pe- 
riod when  dentition  is  completed,  or  the  age  of  two 
years,  he  therefore  sets  down  as  the  most  advan- 
tageous for  the  operation  ; and  if  parents  urge  its 
being  done  earlier,  he  very  properly  advises  the 
surgeon  to  let  them  be  duly  apprised  of  the  risk,  so 
that,  in  the  event  of  the  child  being  cut  off,  he  may 
not  incur  blame  for  having  operated  at  a disad- 
vantageous period  of  life.  About  the  end  of  1823, 
I met  Sir  Astley  Cooper  in  consultation  in  a case 
where  this  very  question  occurred.  The  deformity 
was  particularly  unsightly,  in  consequence  of  the 
upper  jaw- bone  being  imperfectly  ossified  in  front, 
and  one  side  of  it  forming  a considerable  projection 
forwards  through  the  fissure  which  extended  into 
the  nostril,  at  the  same  time  that  the  nose  was  se- 
riously distorted  to  one  side  of  the  face.  The  pa- 
rents, persons  of  the  first  respectability,  were  there- 
fore uncommonly  solicitous  for  an  early  operation, 
some  instances  of  the  success  of  which  in  very 
young  infants,  had  already  been  communicated  to 
them  by  their  friends.  The  projection  of  bone, 
they  had  also  learned,  might  be  cut  away  so  as  to 
permit  the  soft  parts  to  meet,  which  they  now  would 
not  do.  The  risk  of  an  operation  on  the  infant  in 
question,  then  scarcely  two  months  old,  was  fairly 
explained  to  the  parents ; but  I doubt  whether 
they  could  have  been  prevailed  upon  to  wait  three 
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months  longer,  had  not  Sir  Astley  Cooper  repre- 
sented to  them  the  disadvantages  of  catting  away 
the  bony  projection,  and  urged  the  allowance  of  a 
little  time  to  reduce  the  protuberance  by  means  of 
pressure.  As  I had  not  had  any  previous  confer- 
ence with  Sir  Astley  on  the  subject,  I was  particu- 
larly gratified  in  finding  his  advice  agree  precisely 
with  what  I had  already  given,  when  the  case  was 
first  shown  to  me.  Exactly  when  the  infant  was 
five  months  old,  a period  selected  on  account  of 
its  being  the  latest  previously  to  the  usual  time  of 
the  commencement  of  the  ailments  of  dentition,  I 
performed  the  operation  in  the  presence  of  Mr. 
Ives,  of  Chertsey,  and  Mr.  Ives,  jun.,  of  Chobham. 
By  tais  time  the  bone  had  been  so  effectually  de- 
pressed, by  means  of  a kind  of  spring-truss,  con- 
structed by  Messrs.  Salmon  and  Ody  for  the  pur- 
pose, and  worn  several  hours  daily,  that  the  soft 
parts  admitted  of  being  brought  over  it  with  toler- 
able facility.  Union  followed  very  well,  and, 
though  it  was  one  of  the  worst  hare-lips  ever  seen 
by  Mr.  Ives,  senior,  or  myself,  without  an  exten- 
sive division  of  the  palate,  the  disfigurement  is  now 
very  trivial,  and  the  wrong  direction  of  the  nose 
constantly  undergoing  further  diminution,  in  pro- 
portion as  the  jaw  recedes  under  the  pressure  of  the 
apparatus,  which  is  still  employed.  This  is  the 
youngest  infant  on  which  I have  operated  ; but,  in 
October,  1824,  I performed  the  operation  on  an 
infant  twelve  months  old,  at  Walton-on-Thames, 
where  I was  assisted  by  Mr.  Stillwell.  Union 
took  place  favourably,  without  any  indisposition 
whatever.  Only  one  pin  was  used,  at  the  lower 
part  of  the  lip,  as  I found  that  the  upper  part  of 
the  division  could  be  perfectly  and  readily  closed 
with  a strip  of  adhesive  plaster. 

Le  Dran  performed  the  operation  on  children  of 
all  ages,  even  on  those  at  the  breast.  B.  Bell 
operated  with  success  on  an  infant  only  three 
months  old.  Muys  advises  it  to  be  undertaken  as 
soon  as  the  child  is  six  months  old.  Roonhuysen 
operated  on  children  ten  weeks  after  their  birth, 
and  all  his  contemporaries  praised  his  singular  dex- 
terity and  success.  As  an  essential  step  to  the 
success  of  the  operation,  he  recommended  hinder- 
ing the  children  from  sleeping  a certain  length  of 
time  before  it  was  undertaken,  in  order  that  they 
might  fall  asleep  immediately  afterwards ; and 
with  the  same  view  opiates  have  been  prescribed. 

Baron  Dupuytren  deems  it  unsafe  to  operate  on 
newborn  children,  because  their  flesh  is  so  soft, 
that  the  pins  readily  cut  through  it,  and  because 
general  mortality,  independent  of  every  particular 
cause,  being  at  this  age  greater  than  at  any  other  pe- 
riod of  life,  it  would  be  imprudent  to  augment  the 
chances  of  death,  which  hang  over  the  young 
being,  by  an  additional  one  resulting  from  the 
operation.  On  the  whole,  he  infers,  that  the  best 
period  for  operating  is  when  the  infant  is  three 
months  old.  (See  Clin.  Chiv.t.  iv.  p.  90 — 92.) 

Putting  out  of  consideration  the  partial  success, 
which  has  attended  the  use  of  blistering  plaster, 
for  making  the  edges  of  the  fissure  raw  and  capable 
of  union,  all  practitioners  entertain  the  same  sen- 
timent, with  regard  to  the  object  of  this  operation, 
which  consists  in  reducing  the  preternatural  solu- 
tion of  continuity  to  the  state  of  a simple  wound, 
by  cutting  off  the  edges  of  the  separated  parts 
throughout  their  length,  and  then  keeping  these 
parts  in  contact  until  they  have  completely  grown 
together.  But,  although  such  principles  have 


been  generally  admitted,  there  was  formerly  some 
difference  of  opinion,  with  respect  to  the  best  me- 
thod to  be  followed  in  practice  ; some  operators 
having  preferred  sutures  for  keeping  the  edges  of 
the  wound  in  contact,  while  others  disapproved  of 
them,  believing  that  a perfect  cure  might  always 
be  accomplished  by  means  of  adhesive  plaster  and 
an  uniting  bandage,  so  as  to  save  the  patient  from 
all  the  pain  and  annoyance  of  sutures. 

M.  Louis  thought  that  the  use  of  sutures,  in  the 
operation  for  the  hare-lip,  proceeded  Irom  a false 
idea  respecting  the  nature  of  the  disease  ; for,  the 
fissure  in  the  lip  being  wrongly  imputed  to  loss  of 
substance,  it  was  deemed  impossible  to  keep  the 
parts  in  contact  except  by  a suture. 

M.  Louis  lays  it  down  as  a fact,  that,  the 
retraction  of  the  muscles  being  the  cause  of  the 
separation  of  the  edges  of  the  fissure,  it  is  not  to 
these  edges  that  the  force  which  is  to  unite  them 
should  be  applied  ; but  to  the  very  parts,  whose  ac- 
tion (the  cause  of  the  separation)  is  to  be  impeded. 
A great  many  means  for  supporting  the  wound,  only 
irritate  the  muscles  and  excite  them  to  action,  and 
it  is  this  action  which  we  should  endeavour  to 
overcome.  The  means  for  promoting  union,  he 
says,  can  only  be  methodical,  when  directly  em- 
ployed to  prevent  such  action,  by  an  immediate 
application  to  the  point  where  it  is  to  be  resisted. 
1 he  facility  with  which  the  parts  may  be  brought 
forward,  so  as  to  bring  the  two  commissures  of  the 
lips  into  contact,  by  the  mere  pressure  of  the 
hands,  shows  what  may  be  expected  from  a very 
simple  apparatus,  which  will  execute  the  same 
office  without  any  effort,  in  a firm  and  permanent 
manner,  and  which  will  render  sutures  unneces- 
sary, the  inconveniences  of  which  are  too  well 
known. 

M.  Louis,  after  having  explained  the  reasons  of 
the  theory,  on  which  he  founded  his  method, 
details  the  history  of  twenty  cases,  in  which  his 
plan  perfectly  succeeded,  both  in  accidental  hare- 
lips, with  considerable  loss  of  substance,  and  in 
natural  ones.  In  most  of  these  instances,  however, 
it  was  thought  proper  to  assist,  the  bandage  with 
one  stitch  at  the  extremity  of  the  fissure,  close  to 
the  vermilion  border  of  the  lip,  for  the  purpose  of 
keeping  the  parts  securely  on  a level.  This  fact 
seems  to  me  a full  admission  of  the  practical  advan- 
tages of  a suture. 

Notwithstanding  the  operation  as  performed  with 
the  twisted  suture,  is  opposed  by  an  authority  of 
such  weight  as  that  of  M.  Louis,  still  it  is  the 
method  now  universally  practised.  No  modern 
surgeons  doubt  that  a hare-lip  may  be  cured  by 
means  of  adhesive  plaster,  and  uniting  bandages, 
quite  as  perfectly  as  with  a suture  ; and  all  readily 
allow,  that  the  first  of  these  methods,  as  being 
more  simple  and  less  painful,  would  be  preferable 
to  the  latter,  if  it  were  equally  sure  of  succeeding. 
But  it  is  considered  far  more  unceitain  in  its  effect. 
To  accomplish  a complete  cure,  the  parts  to  be 
united  must  be  maintained  in  perfect  contact, 
until  they  have  contracted  the  necessary  adhesion ; 
and  how  can  we  always  depend  upon  a bandage 
for  keeping  them  from  being  displaced  1 What 
other  means,  besides  a suture,  affords  in  this 
respect  perfect  security  1 

I shall  first  describe  the  operation  as  usually 
performed  at  the  present  day,  with  the  twisted 
suture.  The  first  thing  is  to  examine  whether 
there  is  any  adhesion  of  the  lip  to  the  gum  ; and, 
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if  there  be,  to  divide  it  with  a knife.  Some  authors 
(Sharp)  recommend  the  fraenulum,  which  attaches 
the  lip  to  the  gum,  always  to  be  divided:  but 
when  -the  hare-lip  is  at  some  distance  from  this 
part,  it  will  not  be  in  the  way  of  the  operation,  and 
need  not  be  cut.  On  the  other  hand,  when  the 
frcenulum  is  situated  in  the  centre  of  the  division, 
it  should  be  divided  beforehand.  When  one  of  the 
incisor  teeth,  opposite  the  fissure,  projects  forward, 
it  must  be  drawn,  lest  it  irritate  the  parts,  after 
they  have  been  brought  into  contact. 

Sometimes,  but  particularly  when  a cleft  exists 
in  the  bony  part  of  the  palate,  a portion  of  the 
upper  jaw  forms  such  a projection,  just  in  the  situ- 
ation of  the  fissure  in  the  lip,  that  it  would  render 
the  union  very  difficult,  if  not  impracticable.  In 
this  circumstance,  the  common  plan  has  been  to 
cut  off  the  projecting  angles  of  bone  with  a strong 
pair  of  bone- nippers.  The  part  was  then  healed, 
and  the  operation  for  the  hare-lip  performed.  Cut- 
ting off  the  projection  of  bone  leads  to  a diminu- 
tion in  the  diameter  of  the  bone,  which  no  longer 
corresponds  to  the  lower  jaw  bone,  and  great  dis- 
figurement, and  even  inconvenience  in  mastication, 
are  the  consequences.  Hence,  Desault  used  to 
employ  simple  compression,  by  which  means  the 
prominence  was  usually  reduced  in  a few  weeks, 
and  the  opportunity  afforded  of  operating  for  the 
cure  of  the  hare-lip.  (Oeuvres  Chir.  t.  ii.  p.  207.) 
Of  course,  the'actual  necessity  of  usingbone-nippers, 
or  even  of  having  recourse  to  compression,  will  de- 
pend upon  circumstances^  for  if  the  prominence  of 
bonebe  sharp  and  irregular,  no  surgeon,  I conceive, 
would  hesitate  about  the  removal  of  such  inequal- 
ities in  preference  to  the  trial  of  pressure.  Mr.  Dunn, 
of  Scarborough,  has  expressed  to  me  his  doubts 
whether  cutting  off  the  projections  of  the  alveolary 
process  be  ever  necessary,  as  the  pressure  of  the 
entire  lip  gradually  diminishes  the  deformity.  “I 
had  (says  he)  two  very  unseemly  cases,  with  an 
immense  division  of  the  palate,  together  with  a 
projection  of  the  alveolary  process,  which,  with 
the  incisor  teeth,  resembled  the  talons  of  a bird. 
A tubercular  appendage  of  skin  hung  from  the 
base  of  the  nose.  By  drawing  the  teeth,  in  the 
first  case,  very  delicately,  I avoided  fracturing  the 
bony  projection.  I then  cut  off  one  edge  of,  the 
nasal  appendage,  and  of  the  lip  on  the  same  side, 
and  attached  them  together  with  two  needles. 
The  wound  was  sufficiently  united  in  a week  or  ten 
days  to  allow  the  same  operation  on  the  other  side. 
In  less  than  three  weeks,  the  boy  was  sent  home 
quite  well,  to  the  astonishment  of  the  neighbour- 
hood, where  his  frightful  appearance  had  made 
him  an  object  of  disgust  and  ridicule.  I succeeded 
in  the  other  case  even  without  the  extraction  of 
the  teeth.  Both  the  patients  can  now  articulate 
labial  sounds,  retain  their  saliva,  and  are  gradually 
losing  the  inconvenience  of  the  passage  of  the 
mucus  from  the  nose  into  the  mouth,  as  the  fissure 
is  more  contracted,  and  the  projection  by  no  means 
so  disagreeable/’  These  facts  should  lessen  the 
haste  with  which  certain  operators  proceed  to 
cut  off  every  projection  of  the  alveolary  process  • 
for  a moderate  prominence  of  bone  without  any 
sharp,  irritating  edges,  or  angles,  will  not  hinder 
the  success  of  the  operation  ; and  even  the  pro- 
priety of  removing  teeth  must  entirely  depend 
upon  their  being  likely,  by  their  direction,  to 
irritate  the  lip,  and  disturb  the  union  of  the  fissure. 

One  serious  objection  to  cutting  away  the  pro- 


jection of  the  jaw  is  the  deformity  afterwardy 
likely  to  continue  during  life  from  the  deficienct 
of  the  incisores  teeth  ; and  another  is  the  subsequens 
overlapping  of  the  lower  jaw,  and  its  projection 
beyond  the  upper  one ; communicating  to  the 
mouth  an  appearance  seen  in  very  old  subjects. 
These  were  the  considerations  which  induced  me, 
in  the  case  above  mentioned,  to  employ  pressure, 
which  is  much  more  conveniently  applied  by  means 
of  a kind  of  spring- truss,  adapted  to  the  child’s 
head,  than  with  bandages,  which  would  be  seriously 
annoying,  and  the  right  action  of  which  could  not 
be  regulated  without  the  utmost  difficulty.  When 
also  some  of  the  bone  must  be  cut  away,  on  ac- 
count of  its  roughness  and  angular  prominences,  I 
advise  the  practitioner  to  remove  only  the  irritating 
points,  and  afterwards  have  recourse  to  pressure. 

In  a boy,  thirteen  years  old,  where  the  alveolary 
process  jutted  forward,  M.  Gensoul  took  hold  of  it 
with  a strong  pair  of  forceps,  and  brought  it  into 
the  perpendicular  position  by  main  force.  This 
rough  method  succeeded  perfectly.  (See  J.  F. 
Malgaigne,  in  Manuel  de  Med.  Oper.  p.  444. 
ed.2.) 

Dupuytrenhad  a particulanmethod  of  operating 
in  some  cases  of  complicated  hare-lip.  He  ob- 
served, that  when  the  labial  tubercle  was  inserted 
very  close  to  the  point  of  the  nose,  its  union  to  the 
lateral  parts  drew  the  lip  upwards,  and  exposed 
the  gums  and  teeth  ; while  the  nose  itself  was 
pulled  down  and  flattened  in  a most  ugly  manner. 
Hence  he  conceived,  that  it  would  be  better  to 
employ  the  labial  tubercle  in  forming  the  lower 
part  of  the  partition  of  the  nose,  and  to  unite 
at  once  the  lateral  portions  of  the  lip.  He 
first  divided  with  a bistoury  the  fold  of  mucous 
membrane  uniting  the  labial  tubercle  to  the  osseous 
one,  and  then,  with  a pair  of  cutting  forceps,  re- 
moved all  such  portions  of  the  latter  as  projected 
beyond  the  anterior  level  of  the  jaws.  He  next 
pared  off  the  sides  of  the  cutaneous  tubercle,  and 
its  lower  edge.  These  things  having  been  done, 
the  vertical  margin  of  the  fissure,  on  each  side,  was 
cut  off  with  a pair  of  scissors.  The  two  lateral 
portions  of  the  lip  were  now  brought  together,  and 
united  with  two  pins  ; and  then  the  fresh-cut 
bleeding  middle  tubercle  was  laid  over  the  bony 
partition  of  the  nostrils,  of  wdfich  it  was  to  form  the 
iower  portion.  A third  pin  was  applied,  so  as  to 
include  at  once  the  upper  end  of  each  part  of  the 
lip,  and  the  loose  extremity  of  the  reflected  tubercle. 
Lastly,  two  interrupted  sutures  united  the  angles 
of  this  tubercle  to  the  lateral  portions  of  the  lip. 
The  sutures  were  assisted  with  strips  of  adhesive 
plaster,  and  a bandage,  that  made  pressure  on  the 
apex  of  the  nose,  so  as  to  keep  the  flap  from  being 
too  much  stretched.  (See  Clin.  Chir.  t.  iv.  p.  92.) 

In  the  operation  for  single  hare-lip,  the  grand 
object  is  to  make  as  smooth  and  even  a cut  as  pos- 
sible, in  order  that  it  may  more  certainly  unite  by 
the  first  intention,  and  of  such  a shape,  that  the 
cicatrix  may  form  only  one  narrow  line.  Hence 
in  this  country,  the  edges  of  the  fissure  are  cut  off 
with  a sharp  knife.  One  plan  is  to  place  any  flat 
instrument,  such  as  a piece  of  horn,  wood,  or  paste- 
board, underneath  one  portion  of  the  lip,  and  then, 
holding  the  part  stretched  and  supported  on  it,  to 
cut  away  the  whole  of  the  callous  edge.  Another 
is  to  hold  the  part  with  a pair  of  forceps,  the  under 
blade  of  which  is  much  broader  than  the  upper 
one  5 the  first  serves  to  support  the  lip,  the  other 

U u 


HARE-LIP. 


contributes  also  to  this  effect,  and,  at  the  same  time, 
serves  as  a sort  of  ruler  for  guiding  the  knife  in  an 
accurately  straight  line.  When  the  forceps  ai’e 
preferred,  the  surgeon  must  of  course  leave  out 
of  the  upper  blade  just  as  much  of  the  edge  of 
the  fissure  as  is  to  be  removed,  so  that  it  can  be  cut 
off  with  one  sweep  of  the  knife.  This  is  to  be  done 
on  each  side  of  the  cleft,  observing  the  rule,  to  make 
the  new  wound  in  straight  lines,  because  the  sides 
of  it  can  never  be  made  to  correspond 
without  this  caution.  Tor  instance,  if 
the  hare-lip  has  this  shape,  the  incision 
of  the  edges  must  be  continued  in 
straight  lines  till  they  meet  in  the  manner  here 
represented.  In  short,  the  two  inci- 
sions are  to  be  perfectly  straight,  and 
are  to  meet  at  an  angle  above,  in  order 
that  the  whole  track  of  the  wound 
may  be  brought  together,  and  united  by  the  first 
intention. 

In  University  College  Hospital,  the  margins  of 
the  fissure  are  usually  removed  by  transfixing  the 
lip  with  a long  sharp-pointed  narrow  bistoury  just 
above  the  upper  end  of  the  cleft,  and  then  cut- 
ting towards  the  red  portion  of  the  lip,  while  the 
part  is  held  and  stretched,  by  the  surgeon  himself, 
or  his  assistant.  One  side  of  the  cleft  is  thus  pared 
off,  and  then  the  other ; particular  care  being  taken 
to  remove  a small  piece  of  the  red  part  of  the  lip 
on  each  side,  lest  an  ugly  notch  should  be  left  in 
that  situation.  This  is  the  plan  ordinarily  followed 
by  Mr.  Liston. 

In  France,  the  edges  of  the  fissure  are  always 
taken  off  with  a pair  of  strong,  sharp,  long-handled 
scissors,  invented  for  the  purpose  by  M.  Dubois. 

( See  A If.  A.  L.  M.  Velpeau  in  Nouv.Elem.de  Med. 
Oper.  t.  ii.  p.  4. ; and  J.  F.  Malgaigne,  in  Manuel 
de  Med.  Opir.  p.  442.  ed.  2.)  Scissors  had  an 
advocate  in  Desault,  (f Euvr . Chir.  t.  ii.  p.  179); 
and  B.  Bell  was  also  in  favour  of  them. 

Two  silver  pins,  made  with  steel  points,  which 
admit  of  easy  removal,  are  next  to  be  introduced 
through  the  edges  of  the  wound,  so  as  to  keep  them 
accurately  in  contact ; the  lowest  pin  being  intro- 
duced first,  near  the  inferior  termination  of  the 
wound,  and  the  upper  pin  afterwards,  about  a 
quarter  of  an  inch  higher  up.  A piece  of  thread  is 
then  to  be  repeatedly  wound  round  the  ends  of  the 
pins,  from  one  side  of  the  division  to  the  other,  first 
transversely,  then  obliquely,  from  the  right  or  left 
end  of  one  pin  above,  to  the  opposite  end  of  the 
lower  one,  &c.  Thus  the  thread  is  made  to  cross 
as  many  points  of  the  wound  as  possible,  which 
greatly  contributes  to  maintaining  its  edges  in  even 
apposition,  Lastly,  the  steel  points  of  the  pins  are 
to  be  taken  off,  or,  if  not  made  to  slide  off,  they  are 
to  be  supported  by  small  dossils  of  lint,  placed  be- 
tween them  and  the  skin.  In  University  College  Hos- 
pital, Mr.  Liston  employs  largish  common  needles, 
the  heads  of  which  are  dipped  in  sealing  wax  : and 
after  they  have  transfixed  the  lip,  he  then  takes 
off  their  points  with  a pair  of  cutting  forceps.  This 
plan  removes  all  chance  of  the  interruption  some- 
times caused  by  the  steel  points  of  silver  pins  not 
readily  slipping  off,  when  they  have  fulfilled  their 
duty.  Instead  of  pins,  made  with  steel  points,  Dr. 
Barton,  of  Philadelphia,  prefers  using  a piece  of 
iron  wire,  with  a point  made  by  simply  cutting  it 
with  a pair  of  scissors.  Thus  he  avoids  the  risk  of 
the  steel  point  slipping  off  the  pin,  and  remaining 
within  the  lip ; an  accident,  which  Dr.  Reese 


states  has  often  happened.  “So  many  failures 
(says  he)  have  occurred  from  the  pins  being  tom 
out  by  the  child,  or  catching  in  the  nurse’s  clothes, 
that  if  there  were  no  other  objection  to  the  use  of 
pins,  they  ought  to  be  abandoned.  Many  surgeons 
in  this  country  (the  United  States),  and  among  these, 
Dr.  Mott,  have  adopted  the  interrupted  suture  in 
cases  of  hare-lip,  and  with  the  most  satisfactory 
results.”  Notice  is  then  taken  of  Sir  ‘Astley 
Cooper’s  relinquishment  of  the  twisted  suture. 
(See  Dr.  Reese’s  Amer.  ed.  of  this  Diet.') 

It  is  obvious  that  a great  deal  of  exactness  is 
requisite  in  introducing  the  pins,  in  order  that  the 
edges  of  the  incision  may  afterwards  be  precisely 
applied  to  each  other.  For  this  purpose,  some 
surgeons  previously  place  the  sides  of  the  wound 
in-  the  best  position,  and  mark  with  a pen  the 
points  at  which  the  pins  should  enter,  and  come 
out  again , The  pins  ought  never  to  extend  more 
deeply  than  about  two-thirds  through  the  sub- 
stance of  the  lip,  and  it  would  be  a great  improve- 
ment always  to  have  them  of  a flat,  instead  of 
a round  shape,  and  a little  curved,  as  this  is  the 
course  which  they  naturally  ought  to  take  when 
introduced.  The  steel  points  should  also  admit  of 
being  easily  taken  off,  when  the  pins  have  been 
applied ; and,  perhaps,  having  them  to  screw  off 
and  on,  is  the  best  mode,  as  removing  them  in  this 
way  is  not  so  likely  to  be  attended  with  any  sudden 
jerk,  which  might  be  injurious  to  the  wound,  as  if 
they  were  made  to  pull  off.  In  general,  the  pins 
may  be  safely  removed  in  about  four  days,  when 
the  support  of  sticking  plaster  will  be  quite  suffi- 
cient. 

After  the  operation,  compresses  and  a bandage 
for  keeping  forward  the  cheeks,  are  sometimes 
employed ; but  they  may  in  general  be  dispensed 
with,  because  irksome  to  children,  and  the  oc- 
casion of  restlessness. 

The  process  just  described  is  what  is  well  known 
by  the  name  of  the  twisted  suture,  which  is  appli- 
cable to  other  surgical  cases,  in  which  the  grand 
object  is  to  heal  some  fistula,  or  opening,  by  the 
first  intention.  Thus,  as  Mr.  Sharp  observes,  it  is 
of  great  service  in  fistulae  of  the  urethra,  remaining 
after  the  operation  for  the  stone,  in  which  case  the 
callous  edges  may  be  cut  off,  and  the  lips  of  the 
wound  held  together  by  the  above  method. 

Although  the  generality  of  surgeons  use  the 
twisted  suture,  I ought  to  notice,  that  Sir  Astley 
Cooper  gives  the  preference  to  the  common  inter- 
rupted suture,  on  account  of  the  difficulty  some- 
times experienced  in  withdrawing  the  pins,  and  the 
liability  of  the  new  adhesions  to  be  broken  on  the 
occasion  ; whereas  the  threads  of  a common  suture 
may  be  cut,  and  taken  out  with  the  greatest  fa- 
cility. However,  as  most  children  cry  on-  the 
removal  of  the  suture,  whether  one  kind  or  the 
other  be  employed,  the  only  safe  plan  is  not  to 
withdraw  the  pins  or  ligatures  till  three  or  four 
complete  days  have  elapsed  from  the  time  of  the 
operation,  when  the  adhesions  will  be  tolerably 
strong;  and  the  cheeks  should  always  be  held 
forward  by  an  assistant,  until  the  plasters,  and,  if 
deemed  necessary,  compresses  and  a bandage, 
have  been  put  on. 

These  observations  particularly  refer  to  the  most 
simple  form  of  the  hare-lip,  viz.  to  that  which 
presents  only  one  fissure.  When  there  are  two 
clefts,  the  cure  is  accomplished  on  the  same  prin- 
ciple ; but  it  is  rather  more  difficult  of  execution; 
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so  that  the  old  surgeons,  until  the  time  of  Heister, 
almost  all  regarded  the  operation  for  the  double 
hare-lip  as  impracticable  : only  a few  described  it, 
with  the  direction  to  operate  on  each  fissure,  just 
as  if  it  were  single.  M.  de  la  Faye  operated  in 
this  way  with  success.  (Mem.  de  l’ Acad.de  Chir. 
t.  iv.  4to.)  M.  Louis  was  of  opinion,  that  all 
difficulties  would  be  obviated  by  doing  the  oper- 
ation at  two  different  times,  and  awaiting  the  per- 
fect cure  of  one  of  the  fissures,  before  that  of  the 
other  was  undertaken.  Experience  proves,  how- 
ever, that  it  is  not  essential  to  perform  two  oper- 
ations for  the  cure  of  the  double  hare-lip.  Desault 
found,  that  when  the  edges  of  the  two  fissures  were 
pared  off,  and  care  taken  to  let  one  of  the  pins 
pass  across  the  central  piece  of  the  lip,  the  prac- 
tice answered  extremely  well.  (See  (Euvres  Chir. 
t.  ii.  p.  201.) 

In  cutting  off  the  edges  of  the  fissure,  the  in- 
cision must  be  carried  to  the  upper  part  of  the 
lip ; and  even  when  the  fissure  does  not  reach 
wholly  up  the  lip,  the  same  thing  should  be  done; 
for,  in  this  manner,  the  sides  of  the  wound  will 
admit  of  being  applied  together  more  uniformly, 
and  the  cicatrix  will  have  a better  appearance. 
We  should  also  not  be  too  sparing  of  the  edges 
which  are  to  be  cut  off.  Practitioners,  says  M. 
Louis,  persuaded  that  the  hare-lip  was  a division 
with  loss  of  substance,  have  invariably  advised  the 
removal  of  the  callous  edges.  But,  in  the  natural 
hare-lip  there  is  no  callosity ; the  margins  of  the 
fissure  are  composed,  like  those  of  the  lip  itself,  of 
a pulpy,  fresh-coloured,  vermilion  flesh,  covet’ecl 
with  an  exceedingly  delicate  cuticle.  The  whole 
of  the  part  having  this  appearance  must  be  taken 
away,  together  with  a little  of  the  true  skin.  At 
the  lower  part  of  the  fissure,  towards  the  nearest 
commissure,  a rounded  red  substance  is  commonly 
situated,  which  it  is  absolutely  necessary  to  include 
in  the  incision.  Were  this  neglected,  the  union 
below  would  be  unequal,  and,  through  an  injudi- 
cious economy,  a degree  of  deformity  would  re- 
main. The  grand  object,  however,  is  to  make  the 
two  incisions  diverge  at  an  acute  angle,  so  that  the 
edges  may  be  put  into  reciprocal  contact  their 
whole  length,  without  the  least  inequality. 

The  pins  should  be  introduced  at  least  two 
thirds  of  the  way  through  the  substance  of  the  lip, 
lest  a furrow  should  remain  on  the  inside  of  the 
part,  which  might  allow  pieces  of  food  to  lodge  in 
it.  There  is,  however,  a stronger  reason  for 
attending  to  this  circumstance,  viz.  the  hemorrhage 
which  may  take  place  when  it  is  neglected.  As 
soon  as  the  edges  of  the  wound  have  been  brought 
together  by  means  of  the  suture,  and  the  pins  are 
properly  placed,  the  bleeding  ceases  ; but,  when 
the  pins  have  not  been  introduced  deeply  enough, 
and  the  posterior  surfaces  of  the  incisions  are  not 
applied  to  each  other,  the  blood  may  continue  to 
run  into  the  mouth,  and  give  the  surgeon  an  im- 
mense deal  of  trouble.  In  the  memoir,  written  by 
Louis,  there  is  a case,  in  which  the  patient  died  in 
consequence  of  such  an  accident.  Persons  who 
had  undergone  the  operation  were  formerly  advised 
to  swallow  their  spittle,  even  though  mixed  with 
blood,  in  order  to  avoid  disturbing  the  wound,  by 
getting  rid  of  it  otherwise.  In  the  case  alluded 
to,  the  patient,  who  had  been  operated  upon  for  a 
cancerous  affection  of  the  lip,  swallowed  the  blood 
as  he  had  been  directed  to  do,  and  he  bled  so  pro- 
fusely that  he  died.  On  the  examination  of  the 


body,  the  stomach  and  small  intestines  were  found 
full  of  blood.  “ This  deplorable  case,”  says  the 
illustrious  author  who  relates  it,  “ deserves  to  be 
recorded  for  public  instruction,  for  the  purpose  of 
keeping  alive  the  attention  of  surgeons  on  all  occa- 
sions, where,  in  consequence  of  any  operation 
whatsoever,  there  is  reason  to  apprehend  bleeding 
in  the  cavity  of  the  mouth.  Plainer  is  the  only 
writer  who,  so  far  as  I know,  foresaw  this  kind  of 
danger.” 

What  has  been  said  concerning  the  operation 
for  the  hare-lip  is  equally  applicable,  not  only  to 
the  treatment  of  cancer  of  the  lip,  but  also  to  that 
of  accidental  cuts  or  lacerations  of  this  part,  from 
any  cause  whatsoever. 

When  there  is  a fissure  in  the  bones  forming  the 
roof  of  the  mouth,  it  usually  diminishes,  and  gra- 
dually closes,  after  the  hare-lip  is  cured.  But 
this  does  not  always  happen;  and  when  the  parts 
remain  so  considerably  separated,  as  to  obstruct 
speech  and  deglutition,  or  cause  any  other  incon- 
venience, a plate  of  gold  or  silver,  exactly  adapted 
to  the  arch  of  the  palate,  and  steadied  by  means  of 
a piece  of  sponge,  fixed  to  its  convex  side,  and  in- 
troduced into  the  cleft,  may  sometimes  be  usefully 
employed.  When  the  sponge  is  of  suitable  size,  and 
very  dry  before  before  being  used,  the  moisture  of 
the  adjacent  parts  will  make  it  swell,  and  in  many 
cases  be  sufficient  to  keep  it  in  its  situation,  so  as 
greatly  to  facilitate  speaking  and  swallowing. 
Sometimes,  however,  the  fissure  is  so  shaped,  that 
the  sponge  cannot  be  fixed  in  it  ; this  principally 
happens  when  the  opening  widens  very  much  to- 
wards the  front  of  the  jaw.  In  such  cases  it  has 
been  proposed  to  fix  a plate  of  gold,  by  means  of 
springs  covered  with  the  same  metal.  Platina, 
which  is  cheaper,  might  be  used  for  the  same  pur- 
pose. The  subject,  however,  of  artificial  palates, 
is  one  on  which  much  mechanical  ingenuity  may 
yet  be  usefully  exerted  ; and  it  can  hardly  be  ex- 
pected, that  1 should  here  do  more  than  give  refer- 
ences to  works  in  which  the  reader  may  find  in- 
formation upon  it. 

See  Fauchard,  Le  Chirurgien-Dentiste,  2 tom.  12mo. 
Paris,  1728.  Camper,  Vermischte  Schriften,  No.  13. 
Coder's  Journ.  b.  ii.  p.  25.  p.  185,  &c.  , Von  Steveling 
liber  eine  merkwiirdige  kunstliehe  Ersetzung  mehrerer, 
sowohl  zur  Sprache,  als  zum  Schlucken  nothwendiger, 
zerstbrter  Werkzeuge ; 8vo,  Heidelb.  1783.  Siebold,  Chir. 
Tagebuch,  No.  20.  J.  H.  F.  Autenrietli , Supplementa 
ad  Hist.  Embryonis  Humani.  quibus  accedunt  Observata 
qusedam  circa  Palatum  fissum,  verosimillimamque  illi 
medendi  Methodum,  4to.  Tubing.  1787.  Cullerion , in 
Journ.  Gen.  &c.  t.  xix.  Recueil , Period.  &c.  t.  xi.  p.  22. 
Diet,  des  Sciences  Mtcl.  t.  xxxvii.  art.  Obturateur.  C. 
Graefe  et  Ph.  von  Walther,  Journ.  der  Chir.  b.  i.  p.  1. 
8vo.  Berlin,  1820 : in  this  work,  Graefe  has  described  a 
method  of  curing  fissures  in  the  soft  palate  by  means  of  a 
particular  kind  of  suture,  with  the  various  instruments 
necessary  in  the  operation.  James  Snell,  Obs.  on  Artifi- 
cial Palates,  8vo.  Loud.  1828. 

For  information  relative  to  the  hare-lip,  see  B.  Bell's 
Surgery,  vol.  iv.  Heister' s Surgery.  Le  JDran’s  Opera- 
tions. Sharp's  Operations.  F.  1).  Herissant,  Mem.  de 
l’Acad.  des  Sciences,  annee  1743.  p.80. : a very  curious 
case,  complicated  with  a fissure  in  the  palate,  and  two 
oblong  apertures  at  the  sides  of  this  cleft.  In  play,  the 
child  would  sometimes  fill  his  mouth  with  water,  and, 
through  those  apertures,  let  It  spout  out  at  the  nostrils, 
in  imitation  of  what  takes  'place  in  whales.  G.  Be  la 
Faye,  Mem.  de  l’Acad.  Royale  de  Chir.  t.  i.  p.  605.  annee 
1743.  E.  Sandifort,  Obs.  Anat.  Pathol.  4to.  et  Museum 
Anat.  p.  110,  164.  Ludg.  Bat.  1777.  Flajani,  Collezione 
d’Osserv.,  &c.  t.  iv.  8vo.  Roma.  Latin's  Surgery,  vol.  ii. 
Louis,  in  Mem.  de  l’Acad.  de  Chir.  t.  iv.  p.  385.  4to. 
annee  1768";  t.  v.  p.  292.  annee  1774.  De  la  Medecine 
Operatoire’  par  Sabatier,  t.  iii.  p.  272.  8vo.  Paris,  Id  10. 
CEuvres  Chir.  de  Desault,  par  Bichat,  t.  ii.  p.  173.  Traite 
des  Operations  de  Chirurgie,  par  A.  Bertrandi , chap.  19. 
P.  N.  Baguette,  Sur  le  Bec-de-lievre  naturel,  4to.  Paris, 
1804.  J.  Kirby , Cases,  &c.  8vo.  Loud.  1819:  forceps 
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recommended  for  holding  the  lip  in  the  operation.  Rich- 
ter, Anfangsgr.  der  Wundarzn.  b.  ii.  kap.  7.  Locher, 
de  Operatione  labii  ieporini.  Jenas,  1792.  Fretur,  de 
Labio  leporinodHalaB.  1793.  Rieg.,  von  der  Hasenscharte. 
Frank!'.  1803.  M.  J.  Chelius,  llandb.  der  Chir.  b.  i. 
p.  425.  Heidelb.'  1826.  Sprengel,  Geschichte  der  Chir. 
Operationen,  b.  i.  p.  155.  Graefe,  Angiectasie,  v.  Lang- 
enbeck  Bib!,  b.  ii.  p.  359.  Eckoldt,  Ueber  eine  sehr 
complicirte  Hasenscharte,  Leipz.  1804.  fol..  Sir  Astley 
Cooper’s  Lectures,  ed.  by  Tyrrell.  Baron  Bupuytren, 
in  Lemons  Orales  de  Clin.  Chir.  t.  iv.  p.  89.  R.  Liston, 
in  Elements  of  Surgery.  Alf.  Velpeau,  Nouv.  E14m.  de 
Med.  Open  t.  ii.  art.  1.  8vo.  Paris,  1832.  J.  F.  Mal- 
gaigne,  Manuel  de  Med.  Oper.  p.  439._ed.  2.  12mo.  Paris, 
1837. 

•HEAD,  INJURIES  OF  THE.  1.  From  the 
variety  of  parts  of  which  the  scalp  is  composed, 
from  their  structure,  connections,  and  uses,  inju- 
ries done  to  it  by  external  violence  become  of 
much  more  consequence,  than  the  same  kind  of  ills 
can  prove,  when  inflicted  on  the  common  integu- 
ments of  the  rest  of  the  body.  One  principal  rea- 
son of  the  danger  in  these  cases  depends  upon  the 
free  communication  between  the  vessels  of  the  pe- 
ricranium, and  those  of  the  dura  mater,  through 
the  diploe  of  the  skull  j for,  when  inflammation  is 
kindled  in  the  former  membrane,  it  may  extend 
itself  to  the  latter.  According  to  Sir  Astley  Cooper, 
there  are  three  modes  in  which  wounds  of  the 
scalp  may  induce  fatal  consequences  : — 1st,  by  ex- 
citing erysipelatous  inflammation ; 2dly,  by  pro- 
ducing extensive  suppuration  under  the  tendon  of 
the  occipito-frontalis  ; 3dly,  by  rendering  a simple 
fracture  compound,  so  as  to  cause  more  extensive 
inflammation  of  the  dura  mater.  ( Lectures , vol.  i. 
p.  350.)  The  latter  observation,  so  far  as  my  in- 
formation reaches,  is  new,  and  deserves  the  serious 
consideration  of  the  practitioner  ; for,  in  the  great 
hospital  where  I was  educated,  and  in  all  the  prac- 
tice which  I have  seen  in  the  army  and  elsewhere, 
no  analogy  of  this  kind  was  ever  suspected  between 
ordinary  compound  fractures  and  those  of  the  cra- 
nium. If  the  doctrine|be  correct,  it  forms  another 
weighty  argument  against  the  method  of  cutting 
down  to  a fracture  of  the  skull,  without  urgent 
motives. 

Incised  wounds  of  the  scalp  are,  indeed,  less 
liable  than  contused  and  lacerated  ones,  to  produce 
bad  consequences ; but  they  are  not  entirely  de- 
void of  danger ; in  proof  of  which  Sir  Astley 
Cooper  mentions  the  case  of  a lady  of  rank  in  the 
country,  who  died  from  the  removal  of  an  encysted 
tumour  of  the  scalp.  (Lectures,  vol.  i.  p.  349.) 
I have  seen  several  unfortunate  cases  of  this  kind 
both  in  hospitals  and  out  of  them.  We  know,  in 
fact,  that  the  scalp  is  a part  frequently  attacked  by 
erysipelas,  and  this  after  very  slight  injuries.  Pass- 
ing over  incised  wounds,  however,  which  generally 
heal  as  well  as  the  generality  of  cuts  of  other  parts 
of  the  skin,  and  require  no  particularity  of  treat- 
ment, I will  proceed  to  the  consideration  of  lacer- 
ated and  punctured  wounds.  “ The  former  may 
be  reduced  to  two  kinds  : viz.  those  in  which  the 
scalp,  though  torn,  or  unequally  divided,  still  keeps 
its  natural  situation,  and  is  not  stripped  nor  separ- 
ated from  the  cranium,  to  any  considerable  distance 
beyond  the  breadth  of  the  wound  ; and  those  in 
which  it  is  considerably  detached  from  the  parts  it 
ought  to  cover.  The  first  of  these,  if  simple,  and 
not  combined  with  the  symptoms,  or  appearances 
of  any  other  mischief,  does  not  require  any  parti- 
cular or  different  treatment,  from  what  the  same 
kind  of  wounds  require  in  all  other  parts;”  but 
with  respect  to  those  in  which  the  scalp  is  sepa- 
rated and  detached  from  the  parts  it  ought  to  co- 


ver, Mr.  Pott  makes  no  scruple  of  declaring  it  as 
his  opinion,  that  its  preservation  ought  always  to  be 
attempted,  unless  it  be  so  torn  as  to  be  absolutely 
spoiled,  or  there  are  manifest  present  symptoms  of 
other  mischief.  In  former  days,  the  excision  of 
the  lacerated  and  detached  scalp  was  the  general 
practice  ; but  Mr.  Pott  had  so  often  made  the  ex- 
periment of  endeavouring  to  preserve  the  torn 
piece,  and  so  often  succeeded,  that  he  recom- 
mended it  as  a thing  always  to  be  attempted,  even 
though  a part  of  the  cranium  were  perfectly  bare. 

Here  I may  remark  that  all  practitioners  now 
invariably  avoid  cutting  away  the  scalp,  even  in  the 
circumstances  in  which  such  practice  was  allowed 
by  Pott.  By  spoiled  this  eminent  writer  must  mean 
so  injured  as  necessarily  to  slough  afterwards. 
However,  as  no  harm  results  from  taking  the 
chance  of  its  not  sloughing,  which  never  can  be 
foretold  with  certainty  ; and  as  the  excision  of  the 
part  is  painful,  and  productive  of  no  benefit,  even 
if  sloughing  must  follow,  such  operation  is  in  every 
point  of  view  hurtful  and  wrong.  With  respect  to 
other  mischief,  as  a reason,  the  examination  of  the 
cranium,  and  even  the  application  of  the  trephine, 
never  require  any  of  the  scalp  to  be  cut  away. 
(See  Trephine.) 

Let  the  surgeon,  therefore,  free  the  torn  piece 
from  all  dirt,  or  foreign  bodies,  and  restore  it  as 
quickly,  and  as  perfectly,  as  he  can  to  its  natural 
situation,  and  keep  it  there  with  strips  of  adhesive 
plaster,  and,  if  necessary,  with  sutures,  which  are 
chiefly  useful  for  maintaining  the  angles  of  the  flap, 
in  their  right  position.  As  few  sutures,  however, 
as  possible  should  be  employed,  because  they  aug- 
ment the  irritation  and  the  chances  of  erysipelas. 

Sometimes  the  loosened  scalp  will  unite  with  the 
parts  from  which  it  is  torn  and  separated,  and  there 
will  be  no  other  granulating  surface,  than  what 
arises  from  the  impracticability  of  bringing  the  lips 
of  the  wound  into  smooth  and  immediate  contact, 
the  scar  of  which  surface  must  be  small  in  pro- 
portion. 

In  some  cases,  the  whole  separated  piece  will 
unite  perfectly,  and  give  little  or  no  trouble,  espe- 
cially in  young  and  healthy  persons.  In  some,  the 
union  will  take  place  in  certain  parts  and  not  in 
others  (also  Sir  B.  Brodie,  in  Med.  Chir.  Trans. 
vol.  xiv.  p.  408.),  and  consequently  matter  will 
be  formed,  and  require  to  be  discharged,  perhaps 
at  several  different  points;  and  in  some  particular 
cases,  circumstances,  and  habits,  there  will  be  no 
union  at  all ; the  torn  cellular  tissue,  or  the  naked 
aponeurosis,  will  inflame  and  become  sloughy,  a 
considerable  quantity  of  matter  will  be  collected, 
and,  perhaps,  the  cranium  will  be  denuded.  But 
even  in  this  state  of  things,  which  as,  Pott  ob- 
serves, is  almost  the  worst  that  can  happen  in  the 
case  of  mere  simple  laceration  and  detachment, 
the  surgeon  will  often  find  the  cure  much  more 
feasible  than  he  may  at  first  imagine  : let  him  take 
care  to  keep  the  inflammation  under  by  proper 
means  ; let  him  have  patience  till  the  matter  is 
fairly  and  fully  formed,  and  the  sloughs  perfectly 
separated  ; and  when  this  is  accomplished,  let  him 
make  a proper  number  of  dependent  openings  for 
the  discharge  of  them  ; and  let  him  by  bandage,  and 
other  proper  management,  keep  the  parts  in  con- 
stant contact  with  each  other  ; and  he  wall  often 
find,  that  although  he  was  foiled  in  his  first  inten- 
tion of  procuring  immediate  union,  yet  he  will  fre- 
quently succeed  in  this  his  second  ; he  will  yet 
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save  the  scalp,  shorten  tire  cure,  and  prevent  the 
great  deformity  arising  (particularly  to  women) 
not  only  from  the  scar,  but  from  the  total  loss 
of  hair. 

This  union  may  often  be  procured,  even  though 
the  cranium  should  have  been  perfectly  denuded 
by  the  accident ; and  it  is  true,  not  only  though  it 
should  have  been  stripped  of  its  pericranium  at  first, 
(see  Abernethy  on  the  Injuries  of  the  Head,  case  6.) 
but  even  if  that  pericranium  should  have  become 
sloughy  and  cast  off,  as  Pott  and  every  surgeon  of 
experience  have  often  seen. 

“ Exfoliation  from  a cranium  laid  bare  by  ex- 
ternal violence,  and  to  which  no  other  injury  has 
been  done  than  merely  stripping  it  of  its  covering, 
is  a circumstance  (says  Pott)  which  would  not  so 
often  happen  if  it  was  not  taken  for  granted  that  it 
must  be,  and  the  bone  treated  according  to  such 
expectation.  The  soft  open  texture  of  the  bones 
of  children  and  young  people  will  frequently  fur- 
nish an  incarnation,  which  will  cover  their  surface, 
and  render  exfoliation  quite  unnecessary  (see  Sir 
B.  Brodie,  in  Med.  Chir.  Trans,  vol.xiv.  p.409.); 
and  even  in  those  of  mature  age,  and  in  whom  the 
bones  are  still  harder,  exfoliation  is  full  as  often 
the  effect  of  art  as  the  intention  of  nature,  and  pro- 
duced by  a method  of  dressing  calculated  to  ac- 
complish such  end,  under  a supposition  of  its  being 
necessary.  Sometimes,  indeed,  it  happens  that  a 
small  scale  wall  necessarily  separate,  and  the  sore 
cannot  be  perfectly  healed  till  such  separation  has 
been  made  ; but  this  kind  of  exfoliation  will  be  very 
small  and  thin,  in  proportion  to  that  produced  by 
art,  that  is,  by  dressing  the  surface  of  the  bare  bone 
with  spirituous  tinctures,  &c. 

In  some  of  these  instances,  the  exfoliation  takes 
place  as  it  were  imperceptibly.  In  University 
College  Hospital,  I have  had  several  cases  in  which, 
though  a portion  of  dead  bone  was  plainly  felt 
for  a time,  it  ultimately  disappeared,  and  the  wound 
healed  up.  M.  Velpeau  has  often  observed  the 
same  thing  in  the  hospitals  of  Paris,  and  this  not 
only  with  respect  to  small  superficial  necroses  of 
the  cranium,  but  those  of  other  bones.  (See  Alf. 
A.  M.  L.  Velpeau,  He  V Operation  du  Trepan,  &;c., 
p.  20.)  On  this  point  my  experience  entirely 
coincides  with  that  of  M.  Velpeau.  In  such-cases, 
is  the  scale  ol  bone  absorbed  ? or  is  it  dissolved, 
and  does  it  come  away  unperceived  in  minute  par- 
ticles with  the  discharge!  M.  Velpeau  believes, 
that  there  is  a dissolution,  and  not  an  imperceptible 
exfoliation.  “ In  certain  cases  (says  he),  there 
does  not  appear  to  be  any  exfoliation,  although  the 
denuded  surface  of  the  bone  has  been  for  a lono- 
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time  in  contact  with  the  air,  or  pus.  In  other  in- 
stances a fine  scale  is  separated,  which  is  either  in- 
sensibly destroyed  by  the  soft  parts,  or  passes  out. 
Lastly,  in  some  persons,  the  dead  layer  of  bone, 
though  very  thick,  ceases  to  excite  suppuration, 
and  yields  to  the  molecular  action  of  the  textures. 
These  are  phenomena  (he  observes)  which  deprive 
the  pericranium  of  a great  deal  of  that  influence, 
which  has  been  assigned  to  it  in  the  reproduction  of 
bone,  and  the  formation  of  necroses.”  (Op.  cit. 

p.  21.) 

Wounds  made  by  bodies  which  pierce,  or  punc- 
ture rather  than  cut,  are,  in  general,  more  apt  to 
become  inflamed,  and  to  give  trouble,  than  those 
which  are  larger.  In  particular,  simple  and  phleg- 
monous erysipelas  of  the  head  are  frequent  conse- 
quences of  such  injuries,  ip  constitutions  predis- 


posed to  them,  either  naturally,  or  from  the  in- 
fluence of  atmospheric  causes,  or  intemperance. 
Having  already  considered  this  subject  (see  Ery- 
sipelas), I need  not  here  expatiate  upon  it.  Let 
us  notice,  however,  the  observation  of  Pott,  that  in 
erysipelas  of  the  head  from  a wound,  he  believed 
bark  to  be  never  productive  of  any  decided  bene- 
fit. He  confided  entirely  in  antiphlogistic  means. 
Where  also  the  cellular  tissue,  under  the  tendon 
of  the  oecipito-frontalis,  was  implicated,  as  it  is  in 
some  examples  of  phlegmonous  erysipelas,  he  found 
that  a simple  incision  down  to  the  bone  would 
most  commonly  remove  all  the  bad  symptoms ; a 
remark  meriting  attention,  with  reference  to  the 
modern  revival  of  the  practice  of  incisions  in  this 
disorder,  which,  indeed,  are  mentioned  by  Freind. 

“ When  the  scalp  receives  a very  smart  blow, 
it  often  happens  that  a quantity  of  extravasated 
blood  immediately  forms  a tumour,  easily  distin- 
guishable from  all  others,  and  generally  very  easily 
cured.  But  it  also  sometimes  happens,  that  this 
kind  of  tumour  produces  to  the  fingers  of  an  un- 
advised or  inattentive  examiner,  a sensation  so 
like  to  that  of  a fracture,  with  depression  of  the 
cranium,  as  may  be  easily  mistaken.”  Now,  if, 
upon  such  supposition,  a surgeon  immediately  makes 
an  incision  into  the  tumid  scalp,  he  may  give  his 
patient  a great  deal  of  unnecessary  pain,  and  for 
that  reason  run  some  risk  of  his  own  character. 

“ The  touch  is  in  this  case  so  liable  to  deception, 
that  recourse  should  always  be  had  to  other  cir- 
cumstances and  symptoms,  before  an  opinion  be 
given. 

“ If  a person,  with  such  tumour  occasioned  by 
a blow,  and  attended  with  such  appearances  and 
feel,  has  any  complaint,  which  seems  to  be  the 
effect  of  pressure  made  on  the  brain  and  nerves, 
or  of  any  mischief  done  to  the  parts  within  the 
cranium,  the  division  of  the  scalp,  in  order  to 
inquire  into  the  state  of  the  skull,  is  right  and 
necessary  ; but  if  there  are  no  such  general  symp- 
toms, and  the  patient  is  in  every  respect  perfectly 
well,  the  mere  feel  of  something  like  a fracture 
will  not  authorise  or  vindicate  such  operation, 
since  it  will  often  be  found,  that  such  sensation  is 
a deception,  and  that,  when  the  extravasated  fluid 
is  removed,  or  dissipated,  the  cranium  is  perfectly 
sound  and  uninjured.”  (Pott.) 

When  blood  is  extravasated  under  the  scalp, 
the  surgeon  need  not  be  too  officious  with  his 
knife,  merely  because  there  is  a tumour  contain- 
ing blood.  The  facility,  with  which  an  effusion 
of  blood  under  the  scalp  is  dispersed,  is  well  il- 
lustrated in  a case  mentioned  by  Sir  Benjamin 
Brodie.  He  was  consulted  about  a young  gen- 
tleman, under  whose  scalp  an  effusion  of  blood 
extended  from  the  supereiliaryiridges  to  the  nape 
of  the  neck,  and  from  ear  to  ear*  The  blood  ap- 
peared to  be  in  a fluid  state,  and  was  so  copious, 
that  no  part  of  the  cranium  could  be  felt.  In 
a few  weeks,  and  with  the  aid  of  a cold  lotion, 
the  whole  tumour  was  dispersed.  Sir  Benjamin 
Brodie  observes,  that  whatever  might  be  the  vessel 
ruptured,  it  must  have  continued  to  bleed  a con- 
siderable time,  in  order  to  produce,  so  large  an 
extravasation.  I have  seen  threepor  four  cases 
nearly  as  remarkable  as  the  preceding,  and  having 
a similar  favourable  termination  under  the  use  of 
simple  discutient  lotions  and  occasional  purgatives. 
In  one  instance,  attended  by  Sir  B.  Brodie,  he 
succeeded  in  preventing  the  effusion  from  attaining 
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the  extent  described  in  bis  other  case,  by  means 
of  pressure  applied  to  the  point  where  the  blow 
had  been  received,  and  a vessel  ruptured.  (See 
Med.  Chir.  Trans,  vol.  xv.  p.  406.) 

In  wounds  of  the  head,  Dr.  Hennen  has  very 
properly  advised  surgeons  not  to  be  content  with 
clipping  away  a little  of  the  hair  around  the  injury, 
but  always  to  have  the  head  shaved  to  a proper 
extent.  This  proceeding,  which  is  perfectly  harm- 
less in  itself,  is  more  generally  right,  than  the 
custom  of  cutting  the  scalp,  which  has  been  too 
frequently  employed  without  any  rational  aim. 
The  free  removal  of  the  hair,  directly  after  the 
accident,  often  brings  into  view  marks  indicative 
of  other  parts  of  the  head  having  been  struck,  be- 
sides that  which  is  at  first  noticed  \ and  thus  the 
practitioner  will  have  a more  correct  notion  of  the 
serious  nature  of  the  accident,  than  he  might 
otherwise  have  conceived,  and  be  more  strict  in 
his  mode  of  treatment.  Nay,  fractures  and  de- 
pression of  the  skull,  sometimes  not  denoted  by 
any  disturbance  of  the  functions  of  the  brain,  and 
liable  to  escape  observation,  while  concealed  under 
the  hair,  are  frequently  detected  after  its  removal  y 
and  the  surgeon,  being  now  aware  of  the  extent 
and  situation  of  the  mischief,  must  of  course  be 
better  qualified  to  conduct  the  treatment.  In 
short,  as  Dr.  ITennen  has  observed,  “ independent 
of  the  more  accurate  view  (thus  procured),  we 
facilitate  the  application  of  leeches,  if  they  may  be 
found  necessary,  and  of  a most  excellent  adjuvant 
on  all  occasions,  viz.  cold  applications.” 

It  affords  me  particular  pleasure  to  be  able  to 
number  so  good  a surgeon  as  Dr.  Hennen  amongst 
the  advocates  of  Schmucker’s  plan  of  having  the 
head  well  shaved  and  covered  with  clothes  wet 
with  a very  cold  lotion  y a practice  which  the  latter 
eminent  surgeon  always  adopted,  whether  a sabre- 
cut  or  gunshot  injury  of  this  part  had  the  appear- 
ance of  being  serious  or  not.  “ As  soon  as  the 
patient  was  brought  to  the  hospital  with  a wound 
of  the  head,  whether  the  injury  looked  important 
or  not  (says  Schmucker),  I directed  the  hair  to 
be  immediately  removed,  and,  after  the  necessary 
dilatation,  applied  dressings.  Sixteen  ounces  of 
blood  were  next  taken  away,  and  the  evacuation, 
in  less  quantity,  repeated,  according  to  circum- 
stances, three  or  four  times,  within  the  space  of 
twenty-four  hours.  The  pulse  now  generally  be- 
came softer,  and  the  determination  of  blood  to  the 
head  lessened.  Over  the  dressings,  and  the  whole 
of  the  head,  thick  cloths,  dipped  in  the  cold  mix- 
ture hereafter  specified,  were  laid,  and  renewed 
every  hour.  These  cloths  were  kept  in  their  place 
with  the  bandage  called  the  grand  couvre-chef. 
(See  Bandage.)  As  internal  medicines,  the 
nitrate  of  potassa,  neutral  salts,  and  emollient  and 
stimulating  clysters,  and  gentle  aperients  were 
given.  These  means  .Were  employed,  both  in 
slight  injuries,  and  in  those  where  the  bones  were 
depressed,  and  fissures  and  fractures  were  accom- 
panied with  violent  convulsive  twitches,  coma, 
paralysis,  and  other  bad  symptoms  ; and  even  in 
cases  where  the  use  of  the  trephine  was  indis- 
pensable, the  practice  was  continued  until  the 
cure  was  complete.”  Schmucker  assures  us,  that, 
under  such  treatment,  fewer  patients  with  wounds 
of  the  head  were  lost  than  used  previously  to 
happen,  especially  of  those  whose  injuries  at  first 
had  the  appearance  of  being  but  slight.  (See 
Chir.  Wahrnehmungen , b.  i.  p.  154.) 


Schmucker  was  led  to  try  this  practice  by  the 
decided  -benefit  which  he  had  seen  afforded  by  the 
application  of  cold  water  to  the  bead  in  cases  of 
mania,  attended  with  great  determination  of  blood 
to  the  brain.  And,  in  order  to  increase  the  efficacy 
of  the  water,  he  added  to  every  five  gallons  of  it 
two  quarts  of  vinegar,  sixteen  ounces  of  nitre,  and 
eight  of  the  muriate  of  ammonia.  This  mixture 
was  then  preserved  for  use  in  a cold  place.  (Yob 
cit,  p.  153.  ) Or,  in  order  to  avail  ourselves  fully 
of  the  frigorific  effects  of  this  mixture,  it  should  be 
prepared,  as  Dr.  Hennen  observes,  in  small  quan- 
tities, and  used  immediately,  before  its  temper- 
ature has  risen  y or,  “ snow,  or  pounded  ice,  or 
ice-water  applied  to  the  parts  in  a half-filled  blad- 
der, or  cloths  simply  dipped  in  cold  water,  will 
often  answer  every  purpose.”  (On  Military, Sur- 
gery,, p.279.  ed.  2.)  Dr.  Hennen  mentions  one 
important  fact,  in  recommendation  of  cold  appli- 
cations, antimonials,  and  saline  purgatives,  pre- 
ceded by  the  common  blue  pill,  and  assisted  with 
quiet  and  abstinence,  viz.  by  such  means  “ those 
troublesome  puffy  enlargements  and  erysipelatous- 
affections  of  the  scalp,  which  so  often  succeed  to 
bruises,”  are  prevented,  and  where  the  evacuant 
plan  is  duly  observed,  the  extensive  and  formidable 
erysipelatous  affections,  so  common  formerly,  are 
rare  and  mild  at  present  in  military  hospitals.” 
Let  this  be  a lesson  to  those,  who  have  charge  of 
civil  ones. 

2.  Effects  of  Contusion  on  the  Duka  Matek 
and  Parts  within  the  Skule. 

In  consequence  of  blows,  falls,  and  other  shocks, 
either  blood  may  be  effused  under  the  cranium,  or 
inflammation  and  suppuration  of  the  dura  mater 
may  arise.  The  best  description  of  the  latter  case 
is  that  delivered  by  Mr.  Pott. 

Smart  and  severe  strokes  on  the  middle  part  of 
the  bones,  at  a distance  from  the  sutures,  he  says, 
are  most  frequently  followed  by  this  kind  of  mis- 
chief y the  coats  of  the  small  vessels,  which  sustain 
the  injury,  inflame  and  become  sloughy,  and,  in 
consequence  of  such  alteration  in  them,  the  peri- 
cranium separates  from  the  outside  of  that  part  of 
the  bone  which  received  the  blow,  and  the  dura 
mater  from  the  inside,  the  latter  of  which  mem- 
branes, soon  after  such  inflammation,  becomes 
sloughy  also,  and  furnishes  matter,  which  matter 
being  collected  between  the  said  membrane  and 
the  cranium,  and  having  no  natural  outlet,  whereby 
to  escape  or  be  discharged,  brings  on  a train  of 
very  terrible  symptoms,  and  is  a frequent  cause 
of  destruction.  The  effect  of  this  kind  of  violence 
is  frequently  confined  to  the  vessels  connecting  the 
dura  mater  to  the  cranium,  in  which  case  the 
matter  is  external  to  the  said  membrane  ; but 
sometimes  the  matter  formed  in  consequence  of 
such  violence  is  found  on  the  surface  of  the  brain,  or 
between  the  pia  and  dura  mater,  as  well  as  on  the 
surface  of  the  latter  ; or,  perhaps,  in  all  these  three 
situations  at  the  same  time. 

The  difference  of  this  kind  of  disease  from  either 
an  extravasation  of  blood,  or  a concussion  of  the 
brain,  is  great  and  obvious.  “ All  the  complaints 
produced  by  extravasation  are  such  as  proceed 
from  pressure  made  on  the  brain  and  nerves,  and 
obstruction  to  the  circulation  of  the  blood  through 
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the  former  ; stupidity,  loss  of  sense  and  voluntary 
motion,  laborious  and  obstructed  pulse  and  re- 
spiration, &c.  and  (which  is  of  importance  to 
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remark),  if  the  effusion  be  at  all  considerable,  these 
symptoms  appear  immediately,  or  very  soon  after 
the  accident . 

“ Ihe  symptoms  attendingan  inflamed  or  sloughy 
state  of  the  membranes,  in  consequence  of  external 
violence,  are  very  different  j they  are  all  of  the  fe- 
brile kind,  and  never,  at  first,  imply  any  unnatural 
pressure  : such  are,  pain  in  the  head,  restlessness, 
want  of  sleep,  frequent  and  hard  pulse,  hot  and 
dry  skin,  flushed  countenance,  inflamed  eyes,  nau- 
sea, vomiting,  rigor,  and  toward  the  end,  convul- 
sion and  delirium.  And  none  of  these  appear  at 
ffrst,  that  is,  immediately  after  the  accident;  seldom 
until  some  days  are  passed  .” 

This  last  observation,  made  by  Pott,  is  one  that 
is  well  worthy  of  the  practitioner’s  constant  recol- 
lection, lest  he  wrongly  fancy  his  patient  secure  too 
soon,  and  neglect  the  early  use  of  the  only  means 
by  winch  a recovery  can  be  effected.  Thus,  as 
Sir  Astley  Cooper  notices,  the  time  when  inflam- 
mation ot  the  brain  (and  it  may  be  added  of  its 
membranes)  follows  the  violence,  is  generally 
about  a week  ; rarely  sooner.  Frequently,  it  does 
not  come  on  till  a fortnight  or  three  weeks  after 
the  injury  ; and  even  more  time  must  elapse  before 
the  patient  is  quite  safe,  or  ought  to  deviate  from  a 
strict  and  temperate  regimen.  In  confirmation  of 
this  remark,  a case  is  mentioned,  where  the  neglect 
to  keep  the  bowels  regular  brought  on  a fatal  at- 
tack of  inflammation  of  the  brain,  as  late  as  four 
months  after  the  receipt  of  a blow  on  the  head. 
( Lectures , Sfc.,  p.339.)  In  - University  College 
Hospital,  I have  had  several  cases  in  which  the  bad 
symptoms  began  at  very  late  periods  after  the  ac- 
cident. 

One  set  or  class  of  symptoms  is  produced  by  an 
extravasated  fluid,  making  pressure  on  the  brain 
and  origin  of  the  nerves,  so  as  to  impair  or  abolish 
voluntary  motion  and  the  senses;  the  other  is 
caused  by  the  inflamed  or  putrid  state  of  the  mem- 
branes covering  the  brain,  and  seldom  affects  the 
organs  of  sense  until  the  latter  end  of  the  disease, 
that  is,  until  a considerable  quantity  of  matter  is 
formed,  which  matter  must  press  like  any  other 
fluid. 

“ If  there  be  neither  fissure  nor  fracture  of  the 
skull,  nor  extravasation,  nor  commotion  under- 
neath it,  and  the  scalp  be  neither  considerably 
bruised  nor  wounded,  the  mischief  is  seldom  disco- 
vered or  attended  to  for  some  few  days.  The  first 
attack  is  generally  by  pain  in  the  part  which  re- 
ceived the  blow.  This  pain,  though  beginning  in 
that  point,  is  soon  extended  all  over  the  head,  and 
is  attended  with  a languor,  or  dejection  of  strength 
and  spirits,  which  are  soon  followed  by  a nausea, 
and  inclination  to  vomit,  a vertigo  or  giddiness,  a 
quick  and  hard  pulse,  and  an  incapacity  of  sleep- 
ing, at  least  quietly.  A day  or  two  after  this  at- 
tack, if  no  means  preventive  of  inflammation  are 
used,  the  part  stricken  generally  swells,  and  be- 
comes puffy  and  tender,  but  not  painful ; neither 
does  the  tumour  arise  to  any  considerable  height, 
nor  spread  to  any  great  extent : if  this  tumid  part 
of  the  scalp  be  now  divided,  the  pericranium  will 
be  found  of  a darkish  hue,  and  either  quite  de- 
tached, or  very  easily  separable  from  the  skull,  be- 
tween which  and  it  will  be  found  a small  quantity 
of  dark-coloured  ichor. 

“ If  the  disorder  has  made  such  progress  that 
the  pericranium  is  quite  separated  and  detached 
from  the  skull,  the  latter  will  even  now  be  found 


to  be  somewhat  altered  in  colour  from  a sound 
healthy  bone. 

“ From  this  time  the  symptoms  generally  ad- 
vance more  hastily  and  more  apparently ; the  fe- 
ver increases,  the  skin  becomes  hotter,  the  pulse 
quicker  and  harder,  the  sleep  more  disturbed,  the 
anxiety  and  restlessness  more  fatiguing ; and  to 
these  are  generally  added  irregular  rigors,  which, 
are  not  followed  by  any  critical  sweat,  and  which 
instead  of  relieving  the  patient,  add  considerably 
to  his  sufferings.  If  the  scalp  has  not  been  divided 
or  removed,  until  the  symptoms  are  thus  far  ad- 
vanced, the  alteration  of  the  colour  of  the  bone 
will  be  found  to  be  more  remarkable  ; it  will  be 
found  to  be  whiter  and  more  dry  than  a healthy 
one;  or,  as  Fallopius  has  very  justly  observed,  it 
will  be  found  to  be  more  like  a dead  bone  : the 
sanies,  or  fluid,  between  it  and  the  pericranium, 
will  also,  in  this  state,  be  found  to  be  more  in 
quantity,  and  the  said  membrane  will  have  a more 
livid  diseased  aspect. 

“ In  this  state  of  matters,  if  the  dura  mater  be 
denuded,  it  will  be  found  to  be  detached  from  the 
inside  of  the  cranium,  to  have  lost  its  bright  silver 
hue,  and  to  be,  as  it  were,  smeared  over  with  a 
kind  of  mucus,  or  with  matter,  but  not  with  blood. 
Every  hour  after  this  period  all  the  symptoms  are 
exasperated,  and  advance  with  hasty  strides ; the 
headach  and  thirst  become  more  intense,  the 
strength,  decreases,  the  rigors  are  more  frequent, 
and  at  last  convulsive  motions,  attended  in  some/ 
with  delirium,  in  others  with  paralysis,  or  comatose 
stupidity,  finish  the  tragedy. 

“ If  the  scalp  has  not  been  divided  till  this  point 
of  time,  and  it  be  done  now,  a very  offensive  disco- 
loured kind  of  fluid  will  be  found  lying  on  the  bare 
cranium,  whose  appearance  will  be  still  more  un- 
like to  the  healthy  natural  one ; if  the  bone  be  now 
perforated,  matter  will  be  found  between  it  and  the 
dura  mater,  generally  in  considerable  quantity, 
but  different  in  different  cases  and  circumstances. 
Sometimes  it  will  be  in  great  abundance,  and  dif- 
fused over  a very  large  part  of  the  membrane ; and 
sometimes  the  quantity  will  be  less,  and  conse- 
quently the  space  which  it  occupies  smaller. 
Sometimes  it  lies  only  on  the  exterior  surface  of  the 
dura  mater,  and  sometimes  it  is  between  it  and  the 
pia  mater,  or  also  even  on  the  surface  of  the  brain, 
or  within  the  substance  of  it,  & c. 

“ As  the  inflammation  and  separation  of  the  dura 
mater  is  not  an  immediate  consequence  of  the  vio- 
lence, so  neither  are  the  symptoms  immediate,  sel- 
dom until  some  days  have  passed  ; the  fever  at  first 
is  slight,  but  increases  gradually  ; as  the  membrane 
becomes  more  and  more  diseased,  all  the  febrile 
symptoms  are  heightened  ; the  formation  of  matter 
occasions  rigors,  frequent  and  irregular,  until  such 
a quantity  is  collected  as  brings  on  delirium, 
spasm,  and  death.” 

When  the  scalp  has  been  wounded,  Mr.  Pott 
observes,  ^the  wound  will  for  some  little  time  have 
the  same  appearance  as  a mere  simple  wound  of 
this  part,  unattended  with  other  mischief  would 
have  ; it  will,  like  that,  at  first  discharge  a thin  sa- 
nies, or  gleet,  and  then  begin  to  suppurate  ; it  will 
digest,  begin  to  incarn,  and  look  perfectly  well  • 
but,  after  a few  days,  all  these  favourable  appear- 
ances will  vanish  ; the  sore  will  lose  its  florid  com- 
plexion and  granulated  surface ; wall  become 
pale,  glassy,  and  flabby;  instead  of  good  matter  it 
will  discharge  only  a thin  discoloured  sanies  • the 
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lint  with  which  it  is  dressed,  instead  of  coming  off 
easily  (as  in  a kindly  suppurating  sore),  will  stick 
to  all  parts  of  it;  and  the  pericranium,  instead  of 
adhering  firmly  to  the  bone,  will  separate  from  it, 
all  round,  to  some  distance  from  the  edges. 

“ This  alteration  in  the  face  and  circumstances 
of  the  sore  is  produced  merely  by  the  diseased 
state  of  the  parts  underneath  the  skull ; which  is  a 
circumstance  of  great  importance,  in  support  of  the 
doctrine  advanced,  and  is  demonstrably  proved, 
by  observing  that  this  diseased  aspect  of  the  sore, 
and  this  spontaneous  separation  of  the  pericranium, 
are  always  confined  to  that  part  which  covers  the 
altered  or  injured  portion  of  the  dura  mater,  and  do 
not  at  all  affect  the  rest  of  the  scalp : nay,  if  it 
has  by  accident  been  wounded  in  any  other  part, 
or  a portion  has  been  removed  from  any  part  where 
no  injury  has  been  done  to  the  dura  mater,  no  such 
separation  will  happen. 

“ The  first  appearance  of  alteration  in  the  wound 
immediately  succeeds  the  febrile  attack ; and  as  the 
febrile  symptoms  increase,  the  wound  becomes 
worse  and  worse  ; that  is,  degenerates  more  and 
more  from  a healthy,  kindly  aspect.”  (Pott.) 

The  same  intelligent  surgeon  further  observes 
“ that  it  is  no  very  uncommon  thing  for  a smart 
blow  on  the  head  to  produce  some  immediate  bad 
symptoms,  yhich  after  a short  space  of  time  dis- 
appear, and  leave  the  patient  perfectly  well.  A 
slight  pain  in  the  head,  a little  acceleration  of 
pulse,  a vertigo  and  sickness,  sometimes  immedi- 
ately follow  such  accident,  but  do  not  continue 
many  hours,  especially  if  any  evacuation  has  been 
used.  These  are  not  improbably  owing  to  a light 
commotion  of  the  brain,  which,  having  suffered  no 
material  injury  thereby,  soon  cease.  But  if,  after 
an  interval  of  some  time,  the  same  symptoms  are 
renewed  ; if  the  patient,  having  been  well,  becomes 
again  feverish  and  restless,  and  that  without  any 
new  cause;  if  he  complains  of  being  languid  and 
uneasy,  sleeps  disturbedly,  loses  his  appetite,  has  a 
hot  skin,  a hard  quick  pulse,  and  a flushed,  heated 
countenance  ; and  neither  irregularity  of  diet  nor; 
accidental  cold  have  been  productive  .of  these  ; 
mischief  is  most  certainly  impending,  and  that  most 
probably  under  the  skull. 

“ If  the  symptoms  of  pressure,  such  as  stupidity, 
loss  of  sense,  voluntary  motion,  &c.  appear  some 
few  days  after  the  head  has  suffered  injury  from  ex- 
ternal mischief,  they  do  most  probably  imply  an 
effusion  of  a fluid  somewhere  ; this  effusion  may' be 
in  the  substance  ot  the  brain,  in  its  ventricles,  be- 
tween its  membranes,  or  on  the  surface  of  the  dura 
mater  ; and  which  of  these  is  the  real  situation  of 
such  extravasation  is  a matter  of  great  uncertainty, 
none  of  them  being  attended  with  any  peculiar 
mark  or  sign  that  can  be  depended  upon,  as  point- 
ing it  out  precisely  ; but  the  inflammation  of 
the  dura  mater,  and  the  formation  of  matter  be- 
tween it  and  the  skull,  in  consequence  of  contu- 
sion, is  generally  indicated  and  preceded  by  onq 
which  Mr.  Pott  has  hardly  ever  known  to  fail  ; a 
puffy,  circumscribed,  indolent  tumour  oj'  the  scalp, 
and  a spontaneous  separation  oj  the  pericranium 
from  the  skull  under  such  tumour .” 

Sometimes  the  scalp  is  so  wounded  at  the  time  of 
the  accident,  or  so  torn  away,  as  to  leave  the  bone 
perfectly  bare  ; and  yet  no  suppuration  on  the  dura 
mater  may  ensue.  Hence,  if  the  pericranium  be 
only  turned  back,  along  with  the  detached  portion 
of  scalp,  there  may  be  probability  of  its  re-union ; and 


it  should  be  immediately  made  clean  and  replaced, 
for  the  purpose  of  such  experiment ; which,  if  it 
succeeds,  will  save  time,  and  prevent  considerable 
deformity.  Should  the  attempt  fail,  it  can  only  be 
in  consequence  of  the  detached  part  sloughing. 
Hence,  removing  it  with  a knife,  though  allowed  by 
Pott,  is  now  never  practised.  Frequently,  when 
the  scalp  does  not  adhere  at  once,  it  becomes  at- 
tached to  the  cranium  afterwards  by  a granulating 
process.  When  the  detached  piece  sloughs,  the 
worst  that  can  happen  is  an  exfoliation  from  the  - 
bare  skull. 

Sometimes  the  force,  which  detaches  or  removes 
the  scalp,  also  occasions  the  mischief  in  question; 
but  the  integuments  being  wounded  or  removed, 
we  cannot  have  the  criterion  of  the  tumour  of  the 
scalp  for  the  direction  of  our  judgment.  Our 
whole  attention  must  be  directed  to  the  wound  and 
general  symptoms.  The  edges  of  the  former  will 
digest  as  well,  and  look  as  kindly  for  a few  days,  as 
if  no  mischief  wras  done  underneath.  But  after 
some  little  space  of  time,  when  the  patient  begins 
to  be  restless,  and  hot,  and  to  complain  of  pain  in 
the  head,  these  edges  will  lose  their  vermilion  hue, 
and  become  pale  and  flabby.  Instead  of  matter, 
they  will  discharge  a thin  gleet,  and  the  pericranium 
will  loosen  from  the  skull  to  some  distance  from 
the  said  edges.  Immediately  after  this,  all  the  ge- 
neral symptoms  are  increased  and  exasperated  ; 
and  as  the  inflammation  of  the  membrane  is  height- 
ened or  extended,  they  become  daily  worse  and 
worse,  until  a quantity  of  matter  is  formed  and  col- 
lected, and  brings  on  that  fatal  period, which,  though 
uncertain  as  to  date,  very  seldom  fails  to  arrive. 

“ The  method  of  attempting  the  relief  of  this  kind 
of  injury  consists  in  two  points  : viz.  to  endeavour  to 
prevent  the  inflammation  of  the  dura  mater  ; or, 
that  being  neglected,  or  found  impracticable,  to 
give  discharge  to  the  fluid  collected  within  the  cra- 
nium, in  consequence  of  such  inflammation. 

“ Of  all  the  remedies  in  the  power  of  art, 
for  inflammations  of  membranous  parts,  there  is 
none  equal  to  phlebotomy.  To  this  truth  many 
diseases  bear  testimony  ; pleurisies,  ophthalmies, 
strangulated  hernias,  &c.  ; and  if  any  thing  can 
particularly  contribute  to  the  prevention  of  the  ills 
likely  to  follow  severe  contusions  of  the  head,  it  is 
this  kind  of  evacuation  ; but  then  it  must  be  made 
use  of  in  such  a manner  as  to  become  truly  a pre- 
ventive ; that  is,  it  must  be  made  use  of  immedi- 
ately and  freely.”  | 

Acceleration  or  hardness  of  pulse,  restlessness,  j' 
anxiety,  and  any  degree  of  fever,  after  a smart  blow 
on  the  head,  are  always  to  be  suspected  and  attend- 
ed to.  Immediate,  plentiful,  and  repeated  evacu- 
ations by  bleeding  have,  in  many  instances,  re- 
moved these,  in  persons  to  whom,  Mr.  Pott  firmly 
believes,  terrible  mischief  would  have  happened, 
had  not  such  precaution  been  used.  In  this,  as 
well  as  some  other  parts  of  practice,  we  neither 
have,  nor  can  have,  any  other  method  of  judging, 
than  by  comparing  together  cases  apparently  simi- 
lar. Mr.  Pott  had  more  than  once  or  twice  seen 
that  increased  velocity  and  hardness  of  pulse,  and 
that  oppressive  languor  which  most  frequently 
precede  mischief  under  the  bone,  removed  by  free 
and  repeated  bloodletting ; and  had  often,  much 
too  often,  seen  cases  end  fatally,  whose  beginnings 
were  fully  as  slight,  but  in  which  such  evacuation 
had  been  either  neglected,  or  not  complied  with. 

This  judicious  writer  “ would  by  no  means  be 
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thought  to  infer  from  hence,  that  early  bleeding  will 
always  prove  a certain  preservative  ; and  that  they 
only  die  to  whom  it  has  not  been  applied : this, 
like  all  other  human  means,  is  fallible  ; and,  per- 
haps, there  are  more  cases  out  of  its  reach  than 
within  it  : but  where  preventive  means  can  take 
place,  this  is  certainly  the  best,  and  the  most  fre- 
quently successful. 

“ The  second  intention,  viz.  the  discharge  of  mat- 
ter collected  under  the  cranium,  can  be  answered 
only  by  the  perforation  of  it. 

“ When,  from  the  symptoms  and  appearances 
already  described,  there  is  just  reason  for  supposing 
matter  to  be  formed  under  the  skull,  the  operation 
of  perforation  cannot  be  performed  too  soon  • it 
seldom  happens  that  it  is  done  soon  enough.” 

In  short,  whenever  the  dura  mater,  after  the 
head  has  received  external  violence,  separates,  or  is 
detached  spontaneously,  from  the  bone  underneath 
it,  and  such  separation  is  attended  with  the  collec- 
tion of  a small  quantity  of  thin  brown  ichor,  an 
alteration  of  colour  in  the  separated  pericranium, 
unnatural  dryness  of  the  bone,  chilliness,  horripi- 
latio,  languor,  and  some  degree  of  fever,  Mr.  Pott 
considers  the  operation  indispensably  necessary  to 
save  the  patient’s  life. 

“ When  the  skull  has  been  once  perforated,  and 
the  dura  mater  thereby  laid  bare,  -the  state  of  the 
matter  must  principally  determine  the  surgeon’s 
future  conduct.  In  some  cases,  one  opening  will 
prove  sufficient  for  all  necessary  purposes ; in 
others,  several  may  be  necessary.” 

Notwithstanding  the  operation  of  perforation  be 
absolutely  and  unavoidably  necessary,  as  Mr.  Pott 
remarks,  “ the  repetition  of  bloodletting,  or  cool- 
ing laxative  medicines,  the  use  of  antiphlogistic 
remedies,  and  a most  strict  observance  of  a low 
diet  and  regimen,  are  as  indispensably  requisite 
after  such  operation  as  before  : the  perforation  sets 
the  membrane  free  from  pressure,  and  gives  vent 
to  collected  matter,  but  nothing  more  ; the  inflamed 
state  of  the  parts  under  the  skull,  and  all  the  necessary 
consequences  of  such  inflammation,  call  for  all  our 
attention,  full  as  much  afterwards  as  before  ; and  al- 
though the  patient  must  have  perished  without  the 
use  of  the  trephine,  yet  the  merely  having  used  it 
will  not  preserve  him  without  every  other  qaution 
and  care.”  (Pott.) 

In  relation  to  this  subject,  a remark,  made  by 
Sir  Astley  Cooper,  merits  notice  : when  pus  lies 
between  the  dura  mater  and  skull,  the  application 
of  the  trephine,  he  acknowledges,  is  a successful 
practice ; but,  according  to  his  experience,  this 
situation  of  the  purulent  matter  is  comparatively 
rare,  as  it  generally  collects  between  the  pia 
mater  and  surface  of  the  brain,  for  which  case 
an  operation  will  be  useless.  (Lectures,  fyc.  vol.  i. 
p.  325.)  It  is  stated  by  Sir  Benjamin  Brodie,  that 
in  hospital  practice,  suppuration  between  the  dura 
mater  and  the  bone,  in  consequence  of  fracture, 
is  also  less  common  at  the  present  period,  than 
when  Pott  wrote  ; a change  which  he  refers  to  the 
stricter  antiphlogistic  plan  adopted  by  modern 
surgeons,  whether  the  early  symptoms  be  or  be 
not  of  a dangerous  description.  (See  Med.  Chir. 
Trans,  vol.  xiv.  p.  411.) 

My  own  observations  agree  with  those  of  Sir 
Astley  Cooper,  respecting  the  greater  frequency  of 
purulent  matter  under,  than  upon  the  dura  mater. 
Some  months  ago,  I trephined  a patient  who  had 
paralysis  and  other  symptoms  of  pressure,  preceded 
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by  those  of  inflammation  within  the  skull.  I was 
partly  induced  to  do  so  for  the  purpose  of  remov- 
ing a necrosis,  which,  I conceived,  might  extend 
through  both  tables,  and  be  a source  of  irritation. 
The  matter,  however,  was  not  under  the  sequestrum 
which  consisted  merely  of  the  outer  table,  but  was 
diffused  both  between  the  arachnoid  coat  and  dura 
mater,  and  also  more  deeply  over  the  pia  mater. 
The  operation  was  therefore  useless.  In  two  other 
cases,  which  proved  fatal,  in  University  College 
Hospital,  there  was,  indeed,  pus  on  the  surface  of 
the  dura  mater  ; but  there  were  also  abscesses  in 
the  substance  of  the  brain.  Two  fine  specimens  of 
this  are  preserved  in  the  College  Museum.  Suppu- 
ration on  the  dura  mater,  though  demanding  the 
trephine,  will  often  fail,  not  merely  on  account  of 
the  circumstances  here  adverted  to,  but  because 
the  brain  and  its  membranes  are  actually  in  a 
state  of  inflammation.  The  matter  may  be  dis- 
charged, but  its  pressure  is  not  the  only  mischief. 
La  Peyronie  relates  a case,  in  which  an  incision 
was  made  in  the  dura  mater,  and  a basin  of  pus 
discharged,  leaving  a cavity  that  reached  to  the 
corpus  callosum.  The  patient  recovered.  (Acad, 
de  Chir.  t.  i.  p.250.)  Baron  Dupuytren  ventured 
in  one  instance  to  make  a puncture,  an  inch  deep, 
in  the  brain,  and  was  fortunate  enough  to  reach  the 
abscess  : the  case  ended  well.  (Pathol.  Med.  Ch. 
t.  iv.  p.  308.) 

I think  it  not  improper  to  recommend  again 
the  practice  of  applying,  cold  wet  cloths  to  the 
head  for  the  prevention  and  relief  of  imflamma- 
tion  of  the  dura  mater;  a plan  to  which,  as  al- 
ready explained,  Schmucker  ascribed  a good  deal 
of  the  success  with  which  he  treated  injuries  of 
the  head.  It  is  favourably  mentioned  by  Dr. 
Hennen,  and  has  received  the  recommendation 
of  another  modern  writer,  whose  opinion  must 
have  great  weight:  “In  the  inflammation,  which 
succeeds  slowly  to  injuries  of  the  head,  a species 
of  inflammation  not  more  insidious  in  its  ap- 
proach than  dangerous  in  its  consequences,  cold 
is  by  far  the  most  efficacious  remedy  that  has  yet 
been  discovered.”  (See  Thomson’s  Lectures  on  In- 
flammation, p.  181.) 

Both  tables  of  the  skull  sometimes  exfoliate  in  con- 
sequence of  external  violence.  Here  the  dead  bone 
must  be  removed,  as  soon  as  loose  ; and,  if  neces- 
sary, the  scalp  divided  for  the  purpose.  M.  Vel- 
peau sets  down  this  as  a case  requiring  the  trephine, 
without  exfoliation  being  awaited,  and  this  whether 
symptoms  of  pressure  exist  or  not ; and  he  gives 
three  cases  in  support  of  this  doctrine.  ( De 
l’ Operation  du  Trepan,  p.  23.)  I have  seen  cases 
in  which  the  patients  recovered  by  the  exfoliation 
of  both  tables  ; but  some  of  them  encountered  so 
much  danger,  that  I suspect  their  chance  of  re- 
covery would  have  been  increased  by  acting  on  the 
principle  inculcated  by  M.  Velpeau.  Yet,  where 
the  symptoms  are  not  urgent,  I should  recommend 
awaiting  exfoliation.  M.  Velpeau  is,  perhaps, 
rather  too  zealous  an  advocate  for  this  practice. 
(De  I’Oper.  du  Trepan,  p.  79.) 

3.  Fissures  and  Fractures  of  the  Cranium’ 
without  Depression. 

Fractures  of  the  cranium  are  divisible  into  “ those 
in  which  the  broken  parts  keep  their  proper  level, 
or  equality  of  surface,  with  the  rest  of  the  skull,  and 
those  in  which  they  do  not ; or,  in  other  words, 
fractures  without  depression,  and  fractures  with  it. 
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‘‘These  two  distinctions  are  all  which  are  really 
necessary,  to  be  made,  and  will  be  found  to  com- 
prehend every  violent  division  of  the  parts  of  the 
skull  (not  made  by  a cutting  instrument),  from  the 
finest  capillary  fissure  up  to  the  most  complicated 
fracture.”  (Pott.)  In  most  instances,  the  fracture 
takes  place  in  the  upper  part  of  the  cranium  ; and 
it  is  also  correctly  noticed  by  Sir  Benjamin  Brodie, 
that  fractures  of  its  basis  are  always  the  conse- 
quence of  very  great  violence,  and  recoveries  from 
them  comparatively  rare.  (Med.  Chir.  Trans. 
vol.  xiv.  p.  328.)  The  inner  table  of  the  skull, 
being  more  brittle  than  the  outer  one,  is  usually 
broken  to  a greater  extent  than  the  latter.  In  the 
situation  of  the  frontal  sinuses  and  parietal  eminences, 
however,  where  the  diploe  is  abundant,  the  outer 
table  may  be  fractured  without  the  inner  one  being 
at  all  implicated.  (See  A.  Velpeau,  Be  VOper.  du 
Trepan , p.  27.)  Sometimes  the  fracture  does  not 
occur  at  the  point  to  which  the  violence  has  been 
directly  applied,  but  elsewhere,  as  the  effect  of 
what  the  French  term  a contre-coup.  Various  ex- 
planations of  the  fact  have  been  offered.  Mr. 
Earle  has  never  known  it  happen,  except  when 
the  occiput  seemed  to  have  been  forcibly  impelled 
against  the  atlas.  (Sir  B.  Brodie,  in  Med.  Chir. 
Trans,  vol.  xiv.  p.  329.)  An  ingenious  attempt  to 
account  for  the  circumstance  may  be  found  in  the 
writings  of  Sir  C.  Bell;  though  certain  cases  on 
record  will  not  conform  to  any  principles  yet  offered 
'in  explanation  of  them.  M.  Velpeau  sets  down 
counter-fissures  as  less  dangerous  than  direct  frac- 
tures, inasmuch  as  they  are  not  exposed  to  the  air, 
nor  accompanied  by  any  contusion  of  the  pericra- 
nium, and  the  contiguous  membranes  of  the  brain 
suffer  less;  but  he  admits  that  they  are  usually 
combined  with  more  violent  concussion,  a greater 
tendency  to  inflammation  of  the  brain,  and  fre- 
quently with  extravasation  of  blood,  or,  in  a subse- 
quent stage,  with  abscesses.  ( Be  I'Oper.  du  Trepan, 
p.  35.)  According  to  my  experience,  counter- 
fissures are  giostly  fatal  cases.  The  disjunction  of 
the  sutures  is  much  more  rare  than  fractures  of  the 
cranium,  and  can  only  happen  in  young  subjects, 
in  whom  the  sutures  are  not  yet  consolidated.  They 
are  accidents,  implying  the  operation  of  great 
violence,  and,  in  this  point  of  view,  may  be  viewed 
as  dangerous.  (Sir  B.  Brodie,  Op.  cit.  vol.  xiv. 
p.  332.) 

No  truth  in  surgery  is  now  better  understood 
and  established,  than  that  the  bad  symptoms, 
frequently  accompanying  a broken  skull,  are  not 
produced  by  the  breach  made  in  the  bone,  nor 
indicate  such  breach  to  have  been  made.  As  Sir 
Astley  Cooper  remarks,  the  danger  of  fractures 
of  the  skull  depends  upon  their  being  united  with 
concussion  or  extravasation  ; there  is  also  a re- 
mote danger  from  inflammation.  ( Lectures,  &;c. 
p.  289.)  This  was  the  doctrine  so  well  explained 
by  Pott,  who  observes  : “ The  sickness,  giddiness, 
vomiting,  and  loss  of  sense  and  motion,  can  only 
be  the  consequence  of  an  affection  of  the  brain,  as 
the  common  sensorium.  They  may  be  produced  by 
its  having  been  violently  shaken,  by  a derangement 
of  its  medullary  structure,  or  by  unnatural  pressure 
made  by  a fluid  extravasated  on  its  surface,  or 
within  its  ventricles ; but  never  can  be  caused  by 
the  mere  division  of  the  bone  (considered  abstract- 
edly) ; which  division,  in  a simple  fracture,  can 
neither  press  on,  nor  derange,  the  structure  of  the 
parts  within  the  cranium. 


“ The  operation  of  the  trepan  is  frequently  per* 
formed  in  the  case  of  simple  fractures,  and  that 
very  judiciously  and  properly  ; but  it  is  not  per- 
formed because  the  bone  is  broken  or  cracked.  A 
mere  fracture,  or  fissure  of  the  skull  can  never  re- 
quire perforation,  or  that  the  dura  mater  under  it 
be  laid  bare ; the  reason  for  doing  this  springs 
from  other  causes  than  the  fracture,  and  those 
really  independent  of  it : they  spring  from  the 
nature  of  the  mischief  which  the  parts  within  the 
cranium  have  sustained,  and  not  from  the  acci- 
dental division  of  the  bone.  From  these  arise  the 
threatening  symptoms  ; from  these  all  the  hazard  ; 
and  from  these,  the  necessity  and  vindication  of 
performing  the  operation  of  the  trepan. 

“If  a simple  fracture  of  the  cranium  was  un- 
attended in  present  with  any  of  the  before-men- 
tioned symptoms,  and  there  was  no  reason  for 
apprehending  any  other  evil  in  future,  that  is,  if 
the  solution  of  continuity  in  the  bone  was  the 
whole  disease,  it  could  not  possibly  indicate  any 
other  curative  intention,  but  the  general  one  in  all 
fractures,  viz.  the  union  of  the  divided  parts.”  (Pott.) 
Even  a fracture  of  the  basis  of  the  skull,  which, 
is  most  frequently  fatal,  proves  so,  not  because 
this  part  of  the  cranium  is  broken  (the  fracture 
itself  being  here  not  more  dangerous  than  else- 
where), but  “ because  it  is  almost  invariably  com- 
plicated with  extensive  injury  of  other  and  more 
important  parts.”  (Sir  B.  Brodie,  in  Med.  Chir. 
Trans,  vol.  xiv.  p.  328.)  The  post  mortem  exa- 
minations, which  I have  attended,  lead  me  to  be- 
lieve, that  most  of  these  cases  are  complicated  with 
extravasation. 

I could  relate  numerous  examples  to  the  point,, 
if  it  were  any  longer  necessary,  in  the  present  state 
of  surgical  knowledge,  to  cite  facts,  in  proof  of  the 
important  truth,  that  the  mere  undepressed  fissure, 
or  fracture  of  the  skull  itself,  cannot  be  the  source 
of  the  immediate  bad  symptoms,  but  that,  in  these 
cases,  the  whole  of  the  sudden  peril  arises  from  the 
manner  in  which  the  brain  and  its  membranes  have 
been  hurt  by  the  same  violence  which  caused  the 
injury  of  the  bone.  Dr.  John  Thomson  had  op- 
portunities of  witnessing  in  the  Netherlands  several 
instances,  which  can  leave  no  doubt  upon  the  sub- 
ject. “ In  some  of  the  wounds  (says  he)  in  which 
the  head  had  been  struck  obliquely  by  the  sabre, 
portions  of  the  cranium  had  been  removed,  without 
the  brain  appearing  to  have  sustained  much  injury. 
In  one  case  of  this  kind,  where  a considerable 
portion  of  the  upper  part  of  the  occipital  bone, 
along  with  the  dura  mater,  had  been  removed,  a 
tendency  to  protrusion  of  the  brain  took  place 
during  an  attack  of  inflammation  ; a slight  degree 
of  stupor  with  loss  of  memory  occurred ; but,  on 
the  inflammatory  state  having  been  subdued,  the 
brain  sunk  to  its  former  level,  the  stupor  went  off, 
and  the  memory  returned:”  — and  in  another  re- 
markable sabre-cut,  more  than  an  inch  in  breadth 
of  the  left  lobe  of  the  cerebellum  was  exposed,  and 
was  seen  pulsating  for  a period  of  eight  weeks,  yet 
the  injury  was  unaccompanied  with  any  particular 
constitutional  symptoms.  (See  Ohs.  made  in  the 
Military  Hospitals  of  Belgium,  p.  50,  51.) 

In  many  cases  of  simple  undepressed  fractures 
of  the  cranium,  it  is  true,  that  trephining  is  neces- 
sary ; but,  the  reasons  for  the  operation,  in  these 
instances,  are,  first,  the  immediate  relief  of  present 
symptoms,  arising  from  the  pressure  of  extravasated 
fluid  ; and,  secondly,  the  discharge  of  matter. 
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formed  between  the  skull  and  dura  mater,  in 
consequence  of  inflammation.  If  the  edges  of 
the  fissure  are  widely  apart,  and  blood  is  freely 
escaping  from  it,  the  application  of  the  trephine 
should  be  deferred,  provided  the  symptoms  of  com- 
pression were  not  very  urgent.  Such  a fissure,  be 
it  recollected,  however,  is  generally  connected  with 
a very  extensive  fracture,  and,  if  there  is  extrava- 
sation, it,  is  likely  to  be  over  a large  surface;  so 
that  the  trephine  will  probably  be  of  no  service. 
(See  M.  Velpeau,  De  I’Oper.  du  Trepan,  p.  32.) 
The  operation  of  trephining  was  sometimes  recom- 
mended by  Pott,  as  a preventive  of  ill  consequences  ; 
a practice,  however,  which  is  now  never  adopted  ; 
and  many  writers  of  the  highest  reputation,  espe- 
cially Desault,  Dease,  John  Bell,  and  Abernethy, 
have  strongly  remonstrated  against  it. 

The  latter  remarks:  “In  the  accounts  which 
we  have  of  the  former  practice  in  France,  it  is 
related,  that  surgeons  made  numerous  perfora- 
tions along  the  whole  track  of  a fracture  of  the 
cranium ; and,  as  far  as  I am  able  to  judge,  with- 
out any  clear  design.  Mr.  Pott  also  advises  such 
an  operation,  with  a view  to  prevent  the  inflam- 
mation and  suppuration  of  the  dura  mater,  which  he 
so  much  apprehended.  But  many  cases  have  occur- 
red of  late,  where,  even  in  fractures  with  depression, 
the  patients  have  done  well  without  an  operation.” 

Mr.  Abernethy  next  relates  several  cases  of  frac- 
ture of  the  cranium  with  depression,  which  termi- 
nated favourably,  although  no  operation  had  been 
performed,  and  expresses  his  belief  that  these  cases, 
as  well  as  a great  many  others  on  record,  prove, 
that  at  all  events  a slight  degree  of  pressure  may 
not  derange  the  functions  of  the  brain,  for  a limited 
time  after  its  application,  and  in  this  circumstance 
probably  never ; for  all  those  patients,  whom  he 
had  an  opportunity  of  knowing  for  any  length  of 
time  after  the  accident,  continued  as  well  as  if 
nothing  of  the  kind  had  happened  to  them.  In 
Hill’s  Cases  in  Surgery,  two  instances  of  this  sort 
are  related,  and  Mr.  Hill  knew  both  the  patients 
for  many  years  afterwards ; yet  no  inconvenience 
arose.  Indeed  it  is  not  easy  to  conceive  that  the 
pressure,  wffiich  caused  no  ill  effects  at  a time  when 
the  contents  of  the  cranium  filled  its  cavity  com- 
pletely, should  afterwards  prove  injurious,  when 
they  have  adapted  themselves  to  its  altered  size  and 
shape.  Severe  illness,  it  is  true,  often  intervenes 
between  the  receipt  of  the  injury  and  the  time  of 
the  recovery  ; and  many  surgeons  might  be  inclined 
to  attribute  this  to  pressure  ; but  it  equally  occurs 
when  the  depressed  portion  is  elevated.  If  a sur- 
geon, prepossessed  with  the  opinion,  that  elevation 
of  the  bone  is  necessary  in  every  instance  of  de- 
pressed cranium,  should  have  acted  upon  this 
opinion  in  several  of  the  cases  which  Mr.  Aber- 
nethy has  related,  and  afterwards  have  employed 
proper  evacuations,  his  patients  would  probably 
have  had  no  bad  symptoms,  and  he  would  na- 
turally have  attributed  their  well-doing  to  the  mode 
of  treatment  which  he  had  pursued  : yet,  these 
cases  did  equally  well  without  an  operation.  (See 
Abernethy' s Surgical  Works,  vol.  ii.  p.  4.,  &c.  8vo. 
Lond.  1811.) 

Depressed  fractures  of  the  skull  not  being  the 
immediate  consideration,  I need  not  expatiate  upon 
them ; but  it  seemed  right  to  make  the  preceding 
remarks,  in  order  to  show  how  unnecessary  it  must 
be  to  trephine  a patient,  merely  because  there  is  a 
fracture  of  the  cranium,  and  with  a view  of  pre- 
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venting  bad  consequences.  Even  when  the  frac 
ture  is  depressed,  it  is  not  necessary,  unless  there 
are  evident  signs,  that  the  degree  of  pressure,  thus 
produced  on  the  brain,  is  the  cause  of  existing  bad 
symptoms. 

The  inflammation  and  suppuration  of  the  parts 
beneath  the  skull,  which  Mr.  Pott  wished  so  much 
to  prevent  by  trephining  early,  do  not  arise  from 
the  occurrence  of  a breach  in  the  cranium,  but 
are  the  consequences  of  the  same  violence  which 
was  the  occasion  of  the  fracture.  Hence,  it  is 
obvious,  that  removing  a portion  of  the  bone  can- 
not in  the  least  prevent  the  inflammation  and  sup- 
puration, which  must  result  from  the  external 
violence  which  was  first  applied  to  the  head ; but, 
on  the  contrary,  such  a removal,  being  an  additional 
violence,  must  have  a tendency  to  increase  the  in- 
evitable inflammatory  mischief. 

From  what  has  been  said,  it  is  not  to  be  in- 
ferred, however,  that  trephining  is  never  proper, 
when  there  is  a simple  undepressed  fracture  of  the 
skull.  Such  injury  may  be  joined  with  an  extra- 
vasation of  blood  on  the  dura  mater  ; or,  it  may 
be  followed  by  the  formation  of  matter  between 
this  membrane  and  the  cranium  ; in  both  which 
circumstances  the  operation  is  essential  to  the 
preservation  of  the  patient,  immediately,  but  not 
before,  the  symptoms  indicative  of  the  existence  of 
dangerous  pressure  on  the  brain  begin  to  show 
themselves.  (See  Trephine.) 

A fracture  of  the  skull,  unattended  with  urgent 
symptoms,  and  not  brought  into  the  surgeon’s 
view  by  any  accidental  wound  of  the  integuments, 
often  remains  for  ever  undiscovered  ; and  as  no 
benefit  could  arise  from  laying  it  bare  by  an  inci- 
sion, such  practice  should  never  be  adopted.  The 
surgeon  ought  only  to  be  officious  in  this  way 
when  he  can  accomplish  by  it  some  better  object 
than  the  mere  gratification  of  his  own  curiosity. 
And  as  we  shall  find  from  the  perusal  of  this  ar- 
ticle, and  the  one  entitled  Trephine,  that  in  these 
cases,  the  removal  of  pressure  off  the  surface  of 
the  brain  is  the  only  possible  reason  for  ever  per- 
forating the  cranium  with  this  instrument ; and, 
as  dividing  the  scalp  is  only  a useful  measure, 
when  it  is  preparatory  to  such  operation  ; nei- 
ther the  one,  nor  the  other,  should  ever  be  prac- 
tised, unless  there  exist  unequivocal  symptoms, 
that  there  is  a dangerous  degree  of  pressure  ope- 
rating on  the  brain,  and  caused  either  by  matter, 
extravasated  blood,  or  a depressed  portion  of  the 
skull.  If  any  exceptions  can  be  made  to  this  ob- 
servation, these  are  cases  in  which  it  is  advisable 
to  remove  loose  splinters  and  fragments  of  bone, 
or  balls,  plainly  felt  under  the  scalp,  or  examples 
of  punctured  f racture,  as  it  is  termed,  where  the 
inner  table  is  sure  to  be  splintered  and  more  exten- 
sively broken  than  the  outer,  and  inflammation  and 
suppuration  beneath  the  injured  part  of  the  bone 
be  certain  of  ensuing,  if  this  be  not  removed.  (See 
Liston’ s[Elements  ; and  Velpeau,  De  l' Operation  du 
Trepan,  p.  42.)  In  all  ordinary  cases,  the  true  mode 
of  preventing  the  bad  effects  frequently  following, 
but  notarising  from  simple  fractures  of  the  skull, 
is  not  to  trephine,  but  to  put  in  practice  all  kinds 
of  antiphlogistic  means.  For  this  purpose,  let  the 
patient  be  repeatedly  and  copiously  bled,  both  from 
the  arm  and  temporal  arteries  ; apply  cold  lotions  ; 
let  him  be  properly  purged  ; give  him  antimoniala ; 
keep  him  on  the  lowest  diet ; let  him  remain  in  the 
most  quiet  situation  possible  ; and  if,  notwithstanding- 
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such  steps,  the  symptoms  of  inflammation  ofthe  brain 
continue  to  increase,  let  a large  blister  be  applied 
to  the  scalp.  If  the  scalp  be  wounded,  it  is  to  be 
healed  as  speedily  as  possible.  Bloodletting  and 
purgatives  (as  Sir  Astley  Cooper  remarks)  will 
sometimes  remove  the  symptoms  of  concussion  and 
extravasation,  when  they  accompany  the  fracture, 
and  a few  hours  will  often  show  that  the  trephine, 
which  was  at  first  thought  indispensable,  is  un- 
necessary. Irreparable  mischief  might  arise  from 
your  making  an  incision,  and  converting  a simple 
into  a compound  fracture.  “ If  you  act  prudently 
(he  adds),  you  will  try  bleeding  and  purgatives, 
before  you  operate  ; and  the  depletion  will  prove 
ofthe  greatest  possible  advantage  in  preventing  in- 
flammation.” ( Lectures , vol.  i.  p.299.)  These 
are  the  cases,  also,  in  which  the  topical  application 
of  cold  water  to  the  shaved  and  naked  head,  by 
means  of  cloths  kept  constantly  wet,  is  an  eligible, 
though,  in  this  country,  a much-neglected  practice. 
Numerous  instances,  however,  in  favour  of  the 
method  are  recorded  by  the  experienced  Schmuc- 
ker  (C/br.  Wahrnehmungen,  b.  i.  Berlin,  1774)  ; 
and  the  trials  which  I have  seen  made  of  it,  give  me 
a high  opinion  of  its  superior  efficacy.  When  in 
spite  of  all  these  measures,  matter  forms  under  the 
cranium,  attended  with  symptoms  of  pressure,  a 
puffy  tumour  of  the  injured  part  of  the  scalp,  or 
those  changes  of  the  wound,  if  there  is  one,  which  ( 
Mr.  Pott  has  so  excellently  described  ; not  a mo- 
ment should  be  lost  in  delaying  to  perforate  the 
bone  with  the  trephine,  and  giving  vent  to  the  con- 
fined matter. 

Fractures  at  the  basis  of  the  skull  are  extremely 
dangerous,  because  they  are  generally  attended 
with  extravasation,  or  followed  by  inflammation  of 
the  brain,  in  consequence  of  the  violence  of  the 
injury.  According  to  Sir  Astley  Cooper,  they  are 
produced  by  falls  from  a great  height  on  the  sum- 
mit of  the  head.  The  whole  weight  of  the  body  is 
received  on  the  foramen  magnum,  and  cuneiform 
process  of  the  os  occipitis,  and,  in  many  instances, 
the  consequence  is  a transverse  fracture  through 
the  foramen  magnum,  the  cuneiform  process,  and 
part  of  the  temporal  bone.  A discharge  of  blood 
into  each  meatus  auditorius  accompanies  the  acci- 
dent. It  is  supposed  also,  that  the  deafness  which 
sometimes  remains  during  life,  in  rare  instances  of 
recovery,  is  the  result  of  this  kind  of  injury.  ( Lec- 
tures, 6)C.  vol.  i.  p.  289.) 

A fracture  within  the  orbit  may  be  occasioned 
by  the  forcible  introduction  of  a stick,  weapon,  or 
pointed  instrument,  and  is  generally  fatal,  from 
the  pressure  and  irritation  of  the  depressed  splinters 
of  bone,  and  the  simultaneous  wound  of  the  brain. 
The  symptoms  in  the  beginning,  however,  are  fre- 
quently mild  and  deceitful,  and  it  is  not  till  inflam- 
mation and  suppuration  ensue,  that  the  patient's 
condition  is  always  such  as  to  create  immediate 
alarm.  A case  exemplifying  this  fact  is  reported 
by  Sir  A.  Cooper.  (Vol.  cit.  p.  295.)  The  same 
eminent  surgeon  mentions  the  occasional  produc- 
tion of  a circular  fracture  of  the  entire  cranium,  by 
a blow  on  the  vertex  ; also  the  emphysema  of  the 
forehead,  or  the  escape  of  the  air,  if  there  be  a 
wound,  caused  when  the  nose  is  blown,  in  the  case 
of  a fracture  extending  into  the  frontal  sinuses ; 
and  the  complete  detachment,  sometimes  met  with, 
of  the  fragments,  instead  of  their  depression.  His 
observations  confirm  the  fact,  that  fractures  of  the 
skull,  if  unaccompanied  with  concussion  or  com- 


I pression,  become  united  like  those  of  other  bones  ; 
, but  he  adds,  that  it  is  more  slowly,  and  that  where 
the  interspace  is  wide,  it  will  not  be  filled  up  with 
bony  matter.  (P.  297,  298.) 

4.  Fractures  of  the  Cranium,  with  Depres- 
sion, 

Are  sometimes  attended  with  a moveable  state 
of  the  fragments,  and  a crepitus ; while,  in  other 
instances,  the  bottom  of  the  depression  is  as  un- 
yielding as  its  margins.  The  projection  of  such  a 
fracture  inward,  is  also  exceedingly  variable  ; 
the  bone  may  be  more  or  less  irregular,  the  dura 
mater  and  brain  lacerated,  or  the  membranes 
simply  pushed  inward.  (See  Velpeau , Be  VOper. 
du  Trepan,  p.  37.) 

In  simple  fractures  of  the  skull,  or  those  in 
which  the  parts  of  the  broken  bone  are  not  de- 
pressed from  their  situation,  Mr.  Pott  remarks, 
that  “ the  ehirurgical  intention,  and  requisite 
treatment,  are  the  same  in  each,  viz.  to  procure 
a discharge  for  any  fluid  which  may  be  extrava- 
sated  in  present  ( provided  the  pressure  of  such 
extravasation  produces  urgent  symptoms,  a con- 
dition which  should  here  be  added),  and  to  guard 
against  the  formation  or  confinement  of  matter.” 
The  prevention  of  suppuration  will,  as  we  have 
already  remarked,  be  best  accomplished,  not  by 
perforating  the  cranium,  as  Mr.  Pott  advised, 
but  by  copious  bleeding,  evacuations,  cold  washes 
to  the  head,  blisters,  and  a rigorous  antiphlogistic 
regimen.  However,  the  confinement  of  matter, 
producing  symptoms  of  pressure  on  the  brain, 
certainly  indicates  the  immediate  use  of  the  trephine. 

“ But,”  says'the  author,  “ in  fractures  attended 
with  depression,  there  are  other  intentions.  In 
these,  the  depressed  parts  are  to  be  elevated  ; and 
such  as  are  so  separated  as  to  be  incapable  of  re- 
union, or  of  being  brought  to  lie  properly,  and 
without  pressing  on  the  brain,  are  to  be  totally 
removed.  These  circumstances  are  peculiar  to 
a depressed  fracture ; but,  although  they  are 
peculiar,  they  must  not  be  considered  as  sole, 
but  as  additional  to  those  which  have  been  men- 
tioned at  large  under  the  head  of  simple  fracture  : 
commotion,  extravasation,  inflammation,  suppura- 
tion, and  every  ill  which  can  attend  on  or  be 
found  in  the  latter,  are  to  be  met  with  in  the 
former,  and  will  require  the  same  method  of 
treatment.”  That  loose  splintered  pieces  of  the 
cranium,  when  quite  detached,  and  already  in 
view,  in  consequence  of  the  scalp  being  wounded, 
ought  to  be  taken  away,  no  one  will  be  inclined 
to  question.  That  they  ought  also  to  be  exposed 
by  an  incision,  even  when  the  scalp  is  unwounded, 
and  then  taken  away,  whenever  they  cause  urgent 
symptoms  of  irritation  or  pressure,  I believe  will 
be  universally  allowed.  But  the  reader  will  al- 
ready understand,  from  what  has  been  said  in  the 
preceding  section,  that  several  excellent  surgeons 
do  not  coincide  with  Pott,  in  believing  that  every 
depressed  fracture  of  the  skull  necessarily  demands 
the  application  of  the  trephine. 

“ 1 here  certainly  are,”  says  Mr.  Abernethy 
degrees  of  this  injury,  which  it  would  be  highly 
imprudent  to  treat  in  this  manner.  Whenever  the 
patient  retains  his  senses  perfectly,  1 should  think 
it  improper  to  trephine  him,  unless  symptoms  arose 
that  indicated  the  necessity  of  it.”  (P.  21.) 

It  is  extraordinary  and  unaccountable,  but  it 
is  not  less  true,,  that  no  calculation  of  the  bad 
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effects  can  be  made  by  the  degree  in  which  a 
part  of  the  skull  is  depressed.  This  is  a fact 
which  has  been  long  known.  It  has  also  been 
particularly  adverted  to  by  an  eminent  modern 
writer.  “ V arious  instances  also  presented  them- 
selves, in  which,  though  a considerable  degree  of 
compression  must  have  been  occasioned,  some- 
times by  the  depression  of  both  tables,  and  at 
other  times  by  the  depression  of  the  inner  table 
only,  of  the  skull,  yet  neither  stupor,  paralysis, 
nor  loss  of  memory  was  produced.  In  one  of 
these  cases,  the  middle  of  the  right  parietal  bone 
was  fractured,  and  considerably  depressed,  by  a 
ball,  which  was  extracted  on  the  twentieth  day. 
In  this  case,  neither  stupor  nor  paralysis  ap- 
peared. In  another,  a musket-ball  had  struck 
the  right  parietal  bone,  fractured  it,  and  was 
flattened,  and  lodged  between  the  tables  of  the 
skull.  The  inner  table  was  much  depressed, 
yet  no  bad  symptoms  supervened.”  (See  Thom- 
sons Ohs.  made  in  the  Military  Hospitals  in 
Belgium , p.  59,  60. )_  The  same  author  also  saw 
a singular  case,  in  which  a ball,  entering  behind 
' the  right  temple,  and  passing  backwards  and 
downwards,  had  fractured  the  bones  in  its  pas- 
sage, and  lodged  on  the  surface  of  the  brain,  over 
the  tentorium,  from  which  place  it  was  extracted 
on  the  seventeenth  day  after  the  injury.  No 
bad  symptom  had  manifested  itself  previously 
to  the  operation ; and  the  man  recovered,  under 
the  strictest  antiphlogistic  regimen,  with  little  or 
no  constitutional  derangement.  Dr.  Hennen  has 
recorded  two  cases,  fully  proving  the  correctness 
of  Mr.  Abernethy’s  opinions,  about  the  impro- 
priety of  using  the  trephine  in  cases  of  depression 
unattended  with  urgent  symptoms : in  one  of 
these  instances,  the  upper  and  posterior  angle  of 
the  parietal,  which  had  been  struck  by  a musket- 
ball,  was  depressed  exactly  an  inch  and  a quarter 
from  the  surface  of  the  scalp,  yet  no  bad  symp- 
toms followed,  and  with  the  aid  of  bleeding  and 
other  antiph logistic  remedies,  the  soldier  reco- 
vered perfectly  in  a few  weeks.  “ In  a similar 
case,  where  the  man  survived  thirteen  years,  with 
no  other  inconvenience  than  occasional  deter- 
mination of  blood  to  the  head  on  hard  drinking, 
a funnel-like  depression  to  the  depth  of  an  , inch 
and  a half  was  formed  in  the  vertex.”  (See 
Hennen’s  Military  Surgery,  p.  287.  ed.  2.) 

If  then  the  violence  of  the  symptoms  is  not 
always  in  proportion  to  the  compression,  but  is 
sometimes  considerable  when  the  pressure  is 
slight,  every  surgeon  cannot  be  too  fully  im- 
pressed with  the  following  truth,  that  existing 
symptoms  of  dangerous  pressure  on  the  brain, 
which  symptoms  will  be  presently  related,  can 
alone  form  a true  reason  for  perforating  the  cra- 
nium. 

Although  the  doctrines  of  Sir  Astley  Cooper, 
generally  speaking,  coincide  very  much  with  the 
preceding  maxim,  which  I regard  as  a very  im- 
portant one,  there  is  an  exception  to  it  in  his 
advice,  in  relation  to  compound  fractures  of  the 
skull,  as  will  be  understood  from  the  following 
passage.  “ The  old  practice  used  to  be,  the 
moment  an  injury  of  the  brain  was-  suspected, 
and  the  least  depression  of  the  bone  appeared, 
.to  make  an  incision  into  the  scalp.  This  is  put- 
ting the  patient  to  considerable  hazard ; for  the 
simple  fracture  would,  by  the  incision,  be  ren- 
dered compound.  In  simple  fracture,  then,  when 
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it  is  attended  with  symptoms  of  injury  of  the 
brain,  deplete  before  you  trephine;  and  when  it, 
is  unattended  with  such  symptoms,  deplete  merely, 
and  do  not  divide  the  scalp,  &e.  If  the  fracture 
be  compound,  the  treatment  must  be  very  dif- 
ferent; because  a compound  fracture  is  very  ge- 
nerally followed  by  inflammation  of  the  brain ; 
and  it  will  be  of  little  use  to  trephine,  when  in- 
flammation is  once  produced.  If  the  inflamma- 
tion come  on,  the  patient  will  generally  die, 
whether  you  trephine  or  not  ;”  and,  it  is  added, 
that  the  operation  will  even  be  likely  to  increase 
the  inflammation,  which  has  been  excited  by  a de- 
pressed portion  of  the  skull.  “The  rule  (says 
Sir  Astley)  which  I always  follow,  is  this  : when 
I am  called  to  a compound  fracture,  with  de- 
pression, which  is  exposed  to  view,  whether  symp- 
toms of  injured  brain  exist  or  not,  I generally 
use  an  elevator,  and  very  rarely  the  trephine.  I 
put  the  elevator  under  the  bone,  raise  it,  and,  if  it 
has  been  comminuted,  remove  the  small  portions 
of  bone.”  ( Lectures , &;c.,  vol.  i.  p.  304.  308.) 
Of  the  propriety  of  using  the  elevator  in  such 
cases,  and  also  of  taking  away  loose  fragments, 
there  cannot  be  a doubt;  but  many  surgeons 
object  (and  I confess  myself  one  of  the  number) 
to  saw  out  a portion  of  the  skull  while  the  patient 
is  free  from  urgent  symptoms.  I believe,  also, 
that  the  inflammation,  when  it  does  arise,  is  mostly 
the  effect  of  the  violence  itself,  not  of  the  depres- 
sion of  the  bone,  and,  therefore,  more  likely  to  be 
increased  than  prevented  by  the  application  of  the 
trephine.  I think  a better  reason  for  elevating  the 
bone,  when  it  is  exposed,  and  there  are  no  bad 
symptoms,  is  the  fact,  that  many  patients,  after  their 
recovery  from  the  imminent  danger  of  the  accident, 
become  subject,  whenever  the  circulation  is  hurried, 
to  insanity,  or  epilepsy/or  remain  in  a state  of  hebe- 
tude, with  dilated  pupils,  and  more  or  less  impair- 
ment of  some  of  the  external  senses,  as  the  eyesight, 
&c.,  (See  Case  by  II.  Larrey,  in  Hist.  Chir.  du 
Siege  de  la  Citadelle  d' Anvers,  p.  1 14.)  Yet,  here  it  is 
to  be  considered,  that  it  may  be  quite  time  enough 
to  trephine  when  such  ills  follow  the  continuance 
of  the  depression,  and  that,  perhaps,  the  operation 
would  then  be  in  itself  less  dangerous,  inasmuch  as 
the  tendency  to  inflammation,  arising  from  the 
first  violence,  must  now  have  subsided.  Much 
would  depend,  however,  upon  the  frequency  and 
severity  of  the  fits,  and  the  degree  of  annoyance  and 
suffering  ; for  as  M.  II.  Larrey  well  observes,  the 
result  of  an  operation  would  be  doubtful,  and  it 
might  even  prove  fatal.  (Op.  cit.  p.  116.) 

The  view  of  this  part  of  the  subject,  taken  by  M. 
Velpeau,  does  not  exactly  coincide  with  that  enter- 
tained by  Abernethy.  “The  cases  (says  he)  of 
recovery,  notwithstanding  a depression  to  the  depth 
of  an  inch,  or  an  inch  and  a half,  as  recorded  by 
numerous  former  observers,  by  no  means  prove, 
that  in  such  examples  trepanning  is  never  useful. 
The  same  remark  applies  to  the  cases  brought 
forward  in  modern  times  by  Dorsey,  Dupuytren, 
Pail  lard,  Graefe,  &c.  These  instances  must  all, 
or  nearly  all,  have  been  fixed  depressions,  without 
any  great  inequalities  internally,  or  manifest  lacer- 
ation of  textures.  Most  of  them  had  given  rise  to 
but  slight  symptoms  of  compression;  and  many  of 
them  to  none  at  all.  The  case  of  a rich  banker 
mentioned  by  Dupuytren,  and  who  is  still  living 
with  the  bone  depressed,  although  the  injury  took 
place  many  years  ago,  forms  a kind  of  exception. 


670  HEAD,  INJURIES  OF  THE. 


I know  (observes  M.  Velpeau)  that  it  is  not  the 
only  one  ; but  these  are  rare  cases,  on  which  it 
would  be  dangerous  to  lay  a foundation.  For  one 
patient  thus  saved,  ten  would  perish  who  might  be 
preserved.  I saw  a woman  who  had  a depression 
on  the  frontal  bone  half  an  inch  deep,  and  whom 
I deemed  it  improper  to  operate  upon,  because  she 
had  no  alarming  symptoms.  Yet  at  the  end  of  six 
weeks,  she  died  of  inflammation  and  suppuration 
of  the  anterior  part  of  the  brain.  Would  this  have 
happened  had  she  been  trepanned  1”  ( De  VOper. 

du  Trepan,  p.  57.) 

I believe  few  surgeons  in  London  would  have 
any  difficulty  in  replying,  that  if  the  operation  had 
been  performed  the  result  might,  or  might  not,  have 
been  the  same.  It  seems  to  me,  also,  that  when 
signs  of  suppuration  under  the  cranium  first  pre- 
sented themselves,  the  operation  might  have  been 
indicated,  though  not  so  in  an  earlier  stage ; but, 
without  being  in  possession  of  all  the  particulars  of 
the  case,  I offer  this  remark  without  any  intention 
of  being  critical. 

M.  Velpeau  is  not  on  the  whole  an  over  zealous 
advocate  for  the  operation  ; and  some  of  his  advice 
approximates  very  much  to  that  delivered  by  Sir 
Astley  Cooper,  with  a modification,  depending  upon 
whether  the  depression  is  immoveable  and  fixed. 
If  it  be  of  this  kind,  without  manifest  compression, 
he  recommends  delay,  and  antiphlogistic  treatment. 
But  when  there  is  a wound,  with  denudation  to  the 
bottom  of  it,  the  operation  seems  to  him  called  for, 
even  though  urgent  or  unequivocal  symptoms  of 
compression  may  be  absent.  He  would  not  tre- 
pan, however,  if  the  depression  were  broad,  and  of 
no  great  depth  ; if  the  intellects  were  uninterrupted, 
and  there  were  no  marks  of  paralysis.  M.  Velpeau 
regards  a depression  with  mobility  of  the  bone  as  far 
more  dangerous.  An  effusion  of  blood,  first,  and  pus 
afterwards,  he  sets  down  as  frequent  consequences 
of  it ; and  the  case  is  almost  sure  to  prove  fatal, 
unless  the  trepan  be  employed.  ( Op . cit.  58.) 
A moveable  depressed  fragment,  I may  observe, 
may  often  be  removed  with  the  forceps,  without 
any  occasion  to  perforate  the  cranium  with  the 
trephine,  or  trepan ; and  if  not  removeable  in  this 
simple  manner,  may  frequently  be  taken  away 
by  dividing  a small  portion  of  the  bone  with  one  of 
Hey’s  saws.  (See  Trephine.) 

M.  Velpeau  adverts  to  one  species  of  depression, 
in  which  no  good  is  derived  from  the  trepan, 
namely,  that  in  which  the  fracture  is  usually 
extensive,  and  the  edges  of  the  fragments  overlap 
one  another,  in  consequence  of  a violent  concussion 
of  the  skull.  Here,  says  he,  the  degree  of  crushing, 
contusion,  and  extravasation  at  different  points, 
make  the  patient’s  recovery  almost  impossible. 

In  another  place,  M.  Velpeau  points  out  the  prac- 
tical importance  of  studying  the  differences  in  the 
symptoms  of  compression  according  as  they  depend 
upon  a depression  of  bone,  either  simple  or  commi- 
nuted, a foreign  body,  an  extravasation  of  blood,  or 
an  effusion  of  pus.  A simple  depressed  fracture  he 
sets  down  as  the  most  favourable  of  these  cases  •, 
for  if  the  operation  is  not  done,  the  brain  in  the  end 
frequently  becomes  habituated  to  the  pressure,  and 
resumes  its  functions.  If  no  extravasation  take 
place,  the  pressure  arising  from  a depressed  fracture 
is  really  less  than  might  at  first  be  imagined.  If 
the  operation  be  decided  upon,  it  presents  the 
greatest  chances  of  success,  provided  the  com- 
pressing cause  has  not  seriously  wounded  the  brain. 


The  rule  which  M.  Velpeau  here  lays  down,  i9-> 
that  in  cases  of  depression,  if  the  symptoms  are 
not  urgent,  or  begin  to  abate  after  24  hours,  the  . 
trepan  may  be  dispensed  with  ; but  if  they  are  at 
all  intense,  or  make  progress,  the  operation  is 
strictly  required.  (De  VOper.  du  Trepan,  p.  120.) 

In  children,  a portion  of  the  skull  is  sometimes 
depressed,  or  indented  by  a blow,  but  in  a few  days 
regains  its  natural  level,  without  the  aid  of  the 
surgeon.  In  such  examples,  it  is  conceived  by 
Sir  Benjamin  Brodie,  that  the  earthy  part  of  the  bone 
gives  way,  while  the  animal  part  remains  entire, 
so  that  there  is  notan  actual  solution  of  continuity  ; 
and  he  supposes  that  the  restoration  of  the  bone  to 
its  proper  level  is  brought  about  by  the  constant 
pulsations  of  the  brain  against  its  inner  surface. 

(See  Med.  Chir.  Trans,  vol.  xiv.  p.  332.) 

M.  Velpeau  denies  the  possibility  of  indentations 
without  fracture.  (Op.  cit.  p.  36.) 

Sometimes  a considerable  depression  of  the 
bone-arises  from  the  external  table  being  driven 
into  the  diploe,  while  the  inner  table  is  entire. 

To  trephine,  therefore,  merely  because  there  is 
a depression  of  the  bone,  would  be  completely 
erroneous,  and  the  only  safe  principle  is  that  which 
I have  just  now  specified.  The  depression  of  the 
outer  table  in  the  foregoing  manner  I have  never 
seen  myself,  except  over  the  frontal  sinus.  Sir 
Astley  Cooper,  however,  mentions  it  as  a frequent 
occurrence  ; but  that  it  is  confined  to  persons  of 
middle  age,  as  in  very  young  and  very  old  persons 
the  skull  is  thin  and  without  diploe.  (Lectures, 
vol.  i.  p.  302.)  Another  sort  of  depression,  I 
believe,  is  more  frequent ; at  least,  I have  seen 
several  examples  of  the  case:  it  consists  in  a frac- 
ture and  depression  of  the  internal  table,  while  the 
external  one  continues  unbroken.  A case  of  this 
kind,  attended  with  urgent  symptoms  of  compres- 
sion, I trephined  at  Brussels:  after  the  battle  of 
Waterloo,  a large  splinter  of  the  inner  table 
was  driven  more  than  an  inch  into  the  brain, 
and,  on  its  extraction,  the  patient’s  senses  and 
power  of  voluntary  motion  instantly  returned. 

Part  of  the  skull  to  which  the  trephine  was  applied, 
of  course,  did  not  indicate  externally  any  depres- 
sion, and  it  was  selected  because  the  appearance  of 
the  scalp  showed  that  there  the  external  violence 
had  operated.  I rather  expected  to  find  extra- 
vasated  blood,  than  a depression  of  the  inner  table 
of  the  skull.  (See  also  Saucerotte,  in  Mem.  pour 
le  Prix  de  V Acad,  de  Chir.  t.  iv.  ed.  1819,  p.  322. 
Bilguer,  two  examples  as  quoted  by  M.  Velpeau,  1 
De  I’Oper.  du  Trepan,  p.  29.  Hennen's  Military 
Surgery,  p.  323.  ed.  2.;  and  Sir  B.  C.  Brodie,  in 
Med.  Chir.  Trans,  vol.  xvi.  p.  331.) 

In  military  surgery,  particular  cases  present 
themselves,  which  scarcely  admit  of  being  com- 
prehended within  the  tenor  of  any  general  rules  , 
and  principles.  Thus  it  sometimes  happens,  that 
a ball  breaks  the  os  frontis,  and  the  whole  or  a part 
of  it  lodges  in  the  frontal  sinus,  with  or  without 
fracture  of  the  inner  boundary  of  this  cavity.  In 
cases  of  this  description,  Baron  Larrey  recommends 
exposing  the  course  of  the  fracture  by  a free 
incision,  and  the  use  of  the  trephine  for  the  removal 
of  the  extraneous  body.  When  the  inner  side  of 
the  sinus  was  found  broken  and  depressed,  he  nex  t 
perforated  that  part  of  the  cavity  with  a small 
conical  trephine,  took  away  such  pieces  of  bone  as 
required  removal,  and  let  out  any  extravasated 
blood.  Sometimes,  however,  the  front  of  the  sinus 
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is  so  splintered,  that  the  fragments,  when  taken 
away  "with  the  forceps,  leave  the  cavity  sufficiently 
opened,  not  only  for  the  extraction  of  the  ball,  but 
for  the  application  of  the  trephine  to  the  inside  of 
the  sinus,  as  we  find  exemplified  in  one  of  the  two 
cases  of  this  nature,  which  Larrey  met  with  in  the 
Egyptian  campaign.  (Mem.  de  Chir.  Militaire, 
t.  ii.  p.  f 38.)  After  the  battle  of  Witepsk,  in  1812, 
he  was  called  to  two  Russian  soldiers,  whose  cases 
were  remarkable ; one  of  them  had  been  struck 
above  the  right  eyebrow,  with  a grape-shot,  which 
after  breaking  and  penetrating  the  frontal  bone, 
entered  the  cavity  of  the  cranium,  so  as  to  lodge 
upon  the  anterior  right  lobe  of  the  brain,  and  the 
orbitar  process  and  internal  crista  of  the  os  frontis. 
Notwithstanding  the  large  size  of  the  ball,  little  of 
it  could  be  seen  externally,  and  the  aperture 
through  which  it  had  passed  was  not  more  than 
three  or  four  lines  broad  ; every  attempt  to  extract 
it,  therefore,  was  in  vain.  The  patient  experienced 
a painful  sense  of  oppression  and  weight  in  the 
head,  and,  whenever  he  inclined  it  backward,  was 
seized  with  syncope.  He  kept  himself  constantly 
in  a sitting  posture,  with  his  head  on  his  knees. 
Larrey  adds,  that  every  symptom  of  compression  of 
the  brain  also  prevailed,  though  this  account  is 
rather  difficult  to  comprehend,  considering  that 
the  patient  could  sit  up,  and  choose  his  posture. 
As  for  any  description  given  by  himself  of  his 
sufferings,  that  is  another  circumstance,  on  which  I 
should  not  be  inclined  to  dwell,  because  in  all  pro- 
bability the  baron  was  not  able  to  converse  in  the 
Russian  language,  and  the  inferences  respecting 
the  man’s  feelings  were  made  in  some  other  way. 
Rut  whatever  might  be  the  real  state  of  the  symptoms 
(and  in  a case  of  this  kind  a correct  account  of 
them  would  have  been  interesting),  the  ball  was 
plainly  ascertained,  by  means  of  a probe,  to  be  of 
iron,  and  of  much  larger  diameter  than  the  opening 
through  which  it  had  entered  ; and  that,  for  the 
purpose  of  extracting  it,  the  application  of  the  tre- 
pan was  urgently  necessary.  The  fracture  was 
fairly  brought  into  view  by  suitable  incisions;  three 
perforations,  were  made  with  a small  trephine  at 
its  upper  part,  and,  after  the  removal  of  the  angles 
of  the  bone  between  these  perforations  the  ball, 
which  weighed  seven  French  ounces,  was  readily 
extracted  with  the  aid  of  a strong  pair  of  for- 
ceps, and  an  elevator.  A considerable  quantity 
of  coagulated  blood  was  also  removed,  under 
which  the  brain  was  found  with  a depression  three 
or  four  lines  deep.  As  soon  as  some  splinters  of  the 
bone  had  been  taken  away  the  part  was  dressed  with 
a bit  of  fine  linen  dipped  in  warm  wine,  over  which 
were  placed  charpie,  several  compresses,  and  a 
bandage.  With  respect  to  the  application  of  warm 
wine,  and  other  stimulants,  to  the  surface  of  the 
brain,  in  wounds  exposing  or  interesting  that  organ, 
it  seems  to  be  an  invariable  practice  with  Larrey, 
as  well  as  Schmucker  and  the  older  surgeons. 
On  what  principle  the  custom  is  still  kept  up,  and 
whether  it  is  truly  right  and  useful,  are  questions 
which  may  be  rationally  put.  In  whatever  way 
experience  may  hereafter  decide  these  matters, 
suffice  it  to  add,  that  the  patient  was  relieved  by 
the  treatment,  and  fell  into  a quiet  sleep  for  two 
hours  ; but  in  the  evening  he  became  feverish,  and 
the  wound  acutely  painful.  A copious  quantity  of 
blood  was  then  taken  from  the  vena  saphena  (and 
why  bleeding  was  not  practised  at  first,  seems 
extraordinary).  The  dressings,  which,  according 


to  my  ideas,  were  highly  objectionable,  were 
removed,  and  a large  emollient  poultice  applied. 
Cooling  beverages,  containing  a small  quantity 
of  tartarised  antimony,  and  antispasmodic  anodyne 
medicines,  were  prescribed.  The  following  day, 
the  patient’s  state  appeared  satisfactory,  without  the 
slightest  disturbance  of  the  senses,  and,  in  due  time, 
he  perfectly  recovered. 

The  other  soldier  had  been  wounded  in  the  left 
temple,  with  a leaden  ball,  five  days  before  Larrey 
saw  him.  One  half  of  the  ball  had  gone  into  the 
cranium,  through  a very  narrow  breach  ; the  other 
had  burrowed  under  the  temporal  muscle,  and 
lodged  near  the  mastoid  process.  The  right  side 
of  the  body  was  paralytic,  the  senses'were  annihi- 
lated, and  the  man  was  in  a state  of  incessant  agita- 
tion. After  dilating  the  wound  in  the  temple,  and 
exposing  the  fracture,  Larrey  discovered  the  track 
of  the  piece  of  lead,  which  had  gone  towards  the 
mastoid  process,  and  which  he  immediately  extracted 
by  a counter  opening.  At  the  lower  part  of  the 
temporal  wound, , he  applied  a trepan,  very  near 
the  spot  where  the  other  portion  of  the  ball  was 
lodged.  This,  with  some  fragments  of  the  bone,  and 
a quantity  of  extravasated  blood,  was  easily  ex- 
tracted. The  patient,  however,  was  not  saved  ; the 
operation  having  been  done  too  late. 

In  another  case,  one  of  the  Imperial  Guards, 
wounded  at  the  battle  of  the  Moskovva,  died  with 
symptoms  of  compression,  and,  after  death,  a 
quarter  of  a bullet  and  a fragment  of  bone  were 
found  under  the  skull,  attended  with  an  ulcerated 
or  wounded  state  of  the  adjacent  portion  of  the 
brain.  Larrey  expresses  his  opinion,  that  this  soldier 
would  have  had  a chance  of  being  saved,  had  the 
trepan  been  used.  (See  Mdm.  de  Chir.  Mil.  t.  iv. 
p.  183,  &c.)  The  practice  of  trephining  for  the 
removal  of  balls,  situated  near  a fracture  of  the 
skull,  within  this  bony  cavity,  or  lodged  amongst 
the  fragments,  or  between  the  two  tables  forced 
asunder  (see  Engel’s  case , in  Vermischte  Chir. 
Schrijten  von  J.  L.  Schmucker,  b.  i.  p.  242.),  is  not 
peculiar  to  Larrey,  for  it  has  been  done  by  many 
other  surgeons  (see  Schmucker’s  Wahrnehmungen, 
b.  i.  p.  298.)  ; but  I do  not  know  that  he  has  been 
anticipated  in  his  bold  practice  of  making  a counter- 
opening in  the  skull,  when  the  ball  is  lodged  at 
such  a distance  from  the  fracture,  that  it  cannot 
be  extracted  through  any  perforation  made  in  the 
vicinity  of  the  original  injury  ; for  it  is  a principle 
which  he  ventures  to  lay  down,  that  when  a bull  has 
entered  the  cranium,  without  quilting  the  roof  of  this 
cavity,  the  case  is  one  requiring  the  application  of 
the  trepan.  (Mem.  de  Chir.  Mil.  t.  iv.  p.  180.) 
1 n the  2d  voh  of  this  work  (p.  1 39.),  the  reader  will 
find  the  account  of  a soldier,  who  was  struck  on  the 
middle  of  the  forehead  with  a ball  which  penetrated 
the  os  frontis,  and  then  passed  obliquely  backwards, 
between  the  skull  and  the  dura  mater,  in  the  course 
of  the  longitudinal  sinus,  as  far  as  the  lambdoidal 
suture,  where  it  stopped.  Larrey  traced  the  situa- 
tion of  the  ball,  by  the  introduction  of  an  elastic  gum 
catheter  into  the  opening ; and  measuring  the  dis- 
tance between  the  fracture  and  the  place  where  he 
felt  the  ball,  he  cut  down  upon  that  part  of  the 
skull,  beneath  which  he  concluded  that  the  ball 
was  lodged.  The  bone  was  then  perforated  with  a 
large  trepan;  a good  deal  of  pus  was  discharged: 
the  ball  was  extracted,  and  the  patient  recovered. 
One  thing  here  merits  the  attention  of  surgeons  : 
Larrey  tells  us  that  a good  deal  of  pus  issued 
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as  soon  as  an  opening  had  been  made  in  the  skuli : 
there  must  then  have  been  suppuration  under  the 
bone,  and  inflammation  and  detachment  ot  the 
dura  mater ; circumstances  always  indicated,  ac- 
cording to  Pott,  by  a corresponding  separation  of 
the  pericranium,  and  a puffy  tumour  of  the  scalp. 
Did  these  symptoms  take  place  in  the  foregoing 
case,  so  as  to  be  of  any  assistance  to  Larrey,  in  judging 
of  the  place  where  the  ball  was  lodged?  and,  has 
the  mention  of  them  been  omitted  only  by  accident? 
or,  are  we  to  infer,  that  suppuration  may  happen 
between  the  cranium  and  dura  mater,  without  any 
detachment  of  the  pericranium  and  puffy  tumour  of 
the  scalp  ; a thing  which  Bichat  asserts  is  proved 
by  daily  experience  in  the  Hotel-Dieu,  at  Paris? 
(See  GEuvres  Chir.  de  Desault,  t.  ii. p.  29.)  Larrey,  _ 
in  his  3d  vol.  (p.  82.),  gives  us  another  case,  in 
which  a ball  pierced  the  left  parietal  bone,  and 
lodged  near  the  lambdoidal  suture.  Its  situation 
was  detected  with  the  aid  of  an  elastic  gum  catheter, 
and  partly  in  consequence  of  there  being  a slight 
ecchymosis  over  the  part.  Here  a crucial  incision 
was  made  through  the  scalp,  and  a small  fissure 
discovered.  As  the  symptoms  of  compression 
increased,  the  trepan  was  applied,  so  as  to  include 
the  fissure;  A half  of  the  ball,  flattened,  was  found 
directly  under  the  perforation,  and  a good  deal  of 
blood  was  voided  from  the  two  openings  in  the 
cranium.  For  a fortnight,  the  'case  went  on  favour- 
ably ; but  the  patient  was  then  attacked  with  what 
Larrey  terms  hospital  fever,  but  which,  in  all  pro- 
bability, was  inflammation  and  suppuration  of  the 
membranes  of  the  brain,  and  died. 

The  records  of  surgery  furnish  numerous  in- 
stances, in  which  the  patients  lived  a considerable 
time  with  balls  lodged  in  the  cavity  of  the  cra- 
nium. Thus,  one  is  related  by  Paroisse,  where 
the"  patient  soon  recovered  his  senses  after  the 
injury,  and,  at  the  end  of  six  months,  felt  no  in- 
convenience, except  a difficulty  ot  opening  the 
mouth.  ( Opuscules  de  Chir-,  Obs.  i.  8vo.  Paris, 
1806.)  Ramdohr  published  another  case,  where 
a soldier  was  shot  through  the  frontal  sinus,  and 
the  ball  was  found  after  death  in  the  medullary 
substance  of  the  left  hemisphere  of  the  brain,  halt 
an  inch  above  the  ventricle  ; yet  this  patient  lived 
four  months,  after  the  injury,  and  soon  recovered 
his  senses  after  its  occurrence.  For  a considerable 
part  of  this  time,  he  was  also  free  from  any  bad 
symptoms.  At  last,  he  was  affected  with  a kind 
of  stupor,  and  an  inability  to  open  his  left  eye, 
and  fell  into  a lethargic  and  convulsed  state. 

( Schmucker , Vermischte  Chir.  Schrifien,  b.  i. 
p.  277.)  A French  soldier,  at  the  battle  of  Wa- 
terloo, was  wounded  with  a musket-ball,  which 
entered  at  the  anterior  portion  of  the  squamous 
suture,  lodged  in  the  substance  of  the  brain,  and 
on  the  fifth  day,  after  an  enlargement  of  the 
wound,  and  the  removal  of  several  fragments  of 
bone,  was  extracted  from  the  posterior  lobe  of  the 
right  hemisphere  of  the  brain,  where  it  was  found 
resting  on  the  tentorium.  Yet,  during  the  several 
previous  days,  the  man,  with  the  exception  of  a 
slight  headach,  and  partial  deafness  of  the  right 
ear,  seemed  to  enjoy  perfect  health.  The  case 
ended  well.  (See  Hennen's  Mil.  Surg.  p.  289. 
ed.  2.)  M.  Velpeau  cites  a case,  where  several 
small  shots  lodged  for  many  years  on  the  dura 
mater,  and  were  the  cause  of  epileptic  attacks. 

( De  I’Opdr.  du  Trepan,  p.  44.)  He  saw  a sol- 
dier at  the  Invalides,  with  a ball,  that  had  remained 


fixed  for  many  years  in  the  opening,  which  it  had 
produced  in  the  skull,  the  man  having  refused  to 
permit  its  extraction  to  be  attempted  : from  the 
account,  however,  I infer,  that  it  lay  partly  in  the 
frontal  sinus,  and  that  the  inner  table  was  not 
injured.  The  same  surgeon  also  quotes  a case 
from  Schmucker  ( Bibl . du  Nord,  t.  i.),  where  a 
wounded  person  remained  senseless  for  six  days, 
with  a piece  of  the  barrel  of  a gun  within  the 
skull : four  perforations  were  made  with  the  tre- 
pan, and  a recovery  took  place.  In  the  Med . Chir. 
Trans,  are  the  particulars  of  a case,  in  which  the 
linch-pin  of  a gun  was  driven  into  the  os  frontis, 
and  penetrated  the  brain,  so  as  to  be  concealed, 
and  its  presence  not  suspected,  till  the  twenty- 
seventh  day  after  the  accident,  when  it  was  de- 
tected and  taken  out.  The  boy  walked  .some 
distance  directly  after  the  accident,  and  then  fell 
down  senseless  and  convulsed.  By  means  of 
antiphlogistic  treatment,  he  regained  his  mental 
faculties  the  next  day,  and  finally  recovered,  with 
the  exception  of  amaurosis  of  one  eye.  Notwith- 
standing the  instances  on  record  of  balls  and  other 
foreign  bodies  having  lodged  in  the  brain  without 
proving  fatal  (see  Ramdohr,  Op.  cit.  p.  81.,  and 
La  Martiniere,  as  referred  to  bp  Velpeau ),  the 
rule  in  surgery  is  always  to  extract  them  when 
practicable.  In  a case,  mentioned  by  Quesnay 
(p.  23.),  the  patient,  who  was  supposed  to  be  en- 
tirely out  of  danger,  died  a year  afterwards,  and 
the  ball  was  found  in  the  brain  at  the  depth  of  twm 
inches.  The  example,  published  by  Anel  ( Acad, 
de  Chir.  t.  i.  p.236.),  terminated  in  the  patient’s 
sudden  death,  and  the  ball  was  found  on  the  pineal 
gland.  Many  other  interesting  observations  on 
this  subject  have  been  collected  by  M.  Velpeau. 

( De  VOpir.  da  Trepan,  p.  48.)  All  foreign 
bodies,  occasioning  irritation  or  laceration  of  the 
brain,  seem  to  M.  Velpeau  formally  to  require 
the  perforation  of  the  cranium  ; but  the  chances  of 
a favourable  result  are  less  than  in  a simple  depres- 
sion of  the  bone,  on  account  of  the  risk  of  inflam- 
mation of  the  brain  being  greater. (Op.  cit.  p.  122.) 

Remarkable  instances  of  the  duration  of  life, 
and  even  of  the  absence  of  very  serious  symptoms, 
after  gieat  and  serious  wounds  of  the  brain,  and 
the  lodgment  of  balls,  are  recorded  in  the  Essay 
of  M.  Quesnay  (Mem.  de  l’ Acad,  de  Chir.  vol.  i. 
4to.)  Professor  Sewall,  of  Washington,  has  re- 
ported two  cases  of  fracture  of  the  cranium,  with 
loss  oj  a portion  of  the  substance  of  the  brain.  In 
one  of  them,  the  injury  waS  inflicted  with  a spade, 
which  penetrated  through  the  dura  mater  and  into 
the  medullary  substance  of  the  brain.  The  anti- 
phlogistic treatment  was  relied  upon  from  the 
commencement,  and  during  the  suppuration  which 
followed  ; some  of  the  brain  itself  protruded  and 
sloughed  away,  and  subsequently  portions  of  it 
were  removed  with  a spatula.  Nevertheless,  in 
six  weeks,  the  patient  completely  recovered.  (See 
Amer.  Journ.  of  the  Med.  and  Phys.  Sciences, 
No.  iii.  ; and  Reese's  Amer.  ed.  of  this  Diet.) 
Twenty-two  French  soldiers,  whose  vertices,  with 
more  or  less  of  the  brain,  had  been  cut  off  by 
sabre-strokes,  had,  at  first,  not  a single  bad 
symptom,  and  all  performed  a journey  of  thirty 
leagues  after  being  wounded,  and  one  half  of  this 
distance  on  foot.  Ten  of  them  died.  (See  Paroisse, 
Opuscules  de  Chir.  p.  41.  &c.)  Several  cases,  ex- 
emplifying the  absence  of  bad  symptoms  in  the 
first  stage  of  a wound  of  the  brain,  and  yet  ter- 
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minating  fatally,  I have  seen  in  the  army,  as  well 
as  at  St.  Bartholomew’s  and  University  College 
Hospitals.  A case  is  recorded  by  Fardeau  ( Soc . 
d’Emul.  t.  viii.  p.  3S9.),  of  a bayonet  penetrating 
one  temple  and  coming  out  below  the  cheek  of 
the  opposite  side  : the  efforts  of  a strong  man  were 
required  to  get  it  out  again  : the  patient  recovered. 
Whether  the  brain  was  pierced  in  this  example 
may,  I think,  admit  of  doubt. 

5.  Extravasation  under  the  Cranium,  Symp- 
toms of  Pressure  on  the  Brain,  etc. 

Mr.  Pott  remarks,  “ the  shock,  which  the  head 
sometimes  receives  by  falls  from  on  high,  or  by 
strokes  from  ponderous  bodies,  does  not  unfre- 
quently  cause  a breach  in  some  of  the  vessels, 
either  of  the  brain  or  its  meninges  ; and  thereby 
occasions  extravasation  of  the  fluid  which  should 
circulate  through  them.  This  extravasation  may 
be  the  only  complaint  produced  by  the  accident ; 
or  it  may  be  joined  with,  or  added  to,  a fracture  of 
the  skull.  But,  this  is  not  all ; for  it  may  be  pro- 
duced not  only  when  the  cranium  is  unhurt  by 
the  blow,  but  even  when  no  violence  of  any  kind 
has  been  offered  to,  or  received  by,  the  head.” 

The  effused  blood  may  lie  between  the  cranium 
and  dura  mater  ; between  the  latter  membrane 
and  the  arachnoides  ; on  the  surface  of  the  pi  a 
mater  ; or  under  this  membrane,  on  the  surface, 
in  the  substance,  or  cavities  of  the  brain.  The 
first  species  of  extravasation,  which  is  observed  to 
be  always  more  or  less  circumscribed,  may  occur 
at  any  part  of  the  skull,  but,  when  situated  at  its 
base,  is  generally  fatal.  In  the  second,  which  is 
the  most  common  species  of  extravasation  within 
the  dura  mater  (see  Brodie,  in  Med.  Chir.  Trans. 
vol.  xiv.  p.  333.),  the  blood  is  widely  scattered 
about  between  the  dura  mater  and  arachnoides, 
and  on  this  account,  unless  its  quantity  be  very 
considerable,  it  does  not  cause  any  great  degree 
of  pressure.  In  the  third  example,  if  the  blood 
be  situated  in  the  convolutions,  it  is  also  widely 
diffused  ; but  if  it  be  within  the  substance  or 
ventricles  of  the  brain,  which  is  rare  (Brodie,  vol. 
cit.),  it  is  circumscribed.  (CEuvres  Chir.  de  De- 
sault, t.  ii.  p.  23.)  Sometimes,  in  cases  of  great 
violence,  the  blood  is  found  at  the  same  time  in  all 
these  different  parts. 

According  to  Sir  Benjamin  Rrodie’s  experience, 
which  confirms  the  observations  of  Mr.  Abernethy, 
there  is  never  such  haemorrhage  from  a rupture  of 
the  blood-vessels,  by  which  the  dura  mater  is  con- 
nected to  the  bone,  as  will  produce  dangerous 
pressure  on  the  brain,  except  when  the  middle 
meningeal  artery  has  been  lacerated,  from  which 
vessel  the  bleeding  is  sometimes  very  copious.  Sir 
Benjamin  Brodie  has  never  seen  this  artery 
lacerated,  except  in  the  combination  with  a frac- 
ture running  across  the  bony  canal  in  which  it  is 
situated  ; but  he  adverts  to  other  cases,  recorded 
by  Latta  and  Abernethy,  in  which  no  such  frac- 
ture accompanied  the  rupture  of  the  vessel.  (See 
Med.  Chir.  Trans,  vol.  xiv.  p.333.) 

Another  observation,  made  by  Sir  Benjamin 
Brodie,  is,  that  large  extravasations  are  sometimes 
found  upon  the  upper  surface  of  the  brain,  but 
more  frequently  at  its  basis,  where  they  are  usu- 
ally the  consequence  of  a rupture  of  the  substance 
of  the  brain.  The  same  surgeon  has  never  seen 
an  instance,  in  which  the  blood  from  a wounded 


sinus,  collected  between  the  dura  mater  and  the 
skull,  or  between  that  membrane  and  the  brain, 
w'as  in  sufficient  quantity  to  interfere  with  the 
functions  of  the  latter  organ. 

When  blood  is  extravasated  beneath  the  skull, 
the  violence,  which  produces  the  rupture  of  the 
vessel,  usually  stuns  the  patient,  from  which  state, 
provided  the  quantity  and  pressure  of  the  blood, 
and  the  force  of  the  concussion  be  not  too  great, 
he  gradually  recovers,  and  regains  his  senses.  If 
the  first  extravasation  be  trivial,  the  patient,  after 
regaining  his  senses,  may  only  feel  a little  drowsi- 
ness, and  go  to  bed.  The  bleeding  from  the 
ruptured  vessel  continuing,  and  the  pressure  on 
the  brain  increasing,  he  becomes  more  and  more 
insensible,  and  begins  to  breathe  in  a slow,  inter- 
rupted, stertorous  manner.  In  cases  of  com- 
pression, whether  from  blood  or  a depressed 
portion  of  the  skull,  there  is  a general  insensibility  • 
the  eyes  are  half  open  ; the  pupils  dilated,  arid 
motionless,  even  before  the  vivid  light  of  a candle ; 
the  retina  is  insensible  ; the  limbs  relaxed  ; the 
breathing  stertorous;  the  pulse  slow,  and,  accord- 
ing to  Mr.  Abernethy,  less  subject  to  intermission 
than  in  cases  of  concussion.  The  absence  of  ster- 
tor,  however,  as  this  gentleman  admits,  must  not 
be  relied  upon  as  a proof  of  there  being  no  com- 
pression ; for,  Morgagni  relates  dissections  of  apo- 
plectic persons,  in  whom  the  effusion  was  con- 
siderable, yet  no  stertor  had  occurred. 

In  a case  of  wound  of  the  posterior  part  of  the 
skull,  with  depression,  seen  by  Dr.  J.  Thomson, 
the  pulse  at  one  time  sunk  as  low  as  36  strokes  in 
a minute.  However,  he  is  at  variance  with  Mr. 
Abernethy  upon  one  point,  by  stating,  that  irre- 
gularity of  the  pulse  is  a frequent  attendant  upon 
compressed  brain.  (Report  of  Obs.  fyc.  p.  54,  55.) 

Sir  Benjamin  Brodie  does  not  give  any  positive 
opinion  on  the  statement  made  by  Mr.  Abernethy, 
that  intermission  of  the  pulse  is  less  frequent  in 
compression  than  concussion ; but  he  expresses 
his  belief,  that  pressure  on  the  brain  for  the  most 
part  affects  the  action  of  the  heart;  not  by  pro- 
ducing actual  interruption,  but  by  causing  its  con- 
tractions to  be  either  less  frequent,  or  less  forcible, 
than  natural.  (Med.  Chir.  Trans,  vol.  xiv.  p.  355.) 
In  the  cases  referred  to  in  Dr.  Thomson’s  report, 
convulsions  sometimes  arose  from  the  pressure  of 
portions  of  the  skull,  forced  inwards  upon  the 
brain.  This  is  a very  dangerous  symptom  ; but 
Dr.  Thomson  saw  it  cease  in  a few  examples,  after 
the  depressed  piece  of  bone  had  been  elevated, 
and  the  antiphlogistic  regimen  adopted,  (p.  60.) 
Convulsions,  I am  disposed  to  regard,  with  Bichat, 
rather  as  a symptom  of  injury  of  the  brain,  than  of 
compression.  ( CEuvres  Chir.  de  Desault,  t.ii.  p.  27.) 

Sir  Benjamin  Brodie,  seemingly  unaware  of  the 
corresponding  remark  published  in  the  foregoing 
work,  considers  it  questionable,  whether  convul- 
sive twitches  of  the  muscles  ought  to  be  regarded 
as  the  consequence  of  simple  pressure  on  the  brain. 
W e find  them  occur,  says  he,  in  cases  of  punctured 
and  wounded  brain,  where  there  is  no  pressure  • 
and  whenever  he  has  noticed  them,  as  attendant 
on  depression  of  the  skull,  or  extravasated  blood, 
and  has  afterwards  had  the  opportunity  of  ascer- 
taining the  exact  nature  of  the  injury,  the  pressure 
has  always  been  found  to  be  complicated  with,  wound 
or  laceration,  of  the  substance  of  the  brain.  The 
convulsive  twitches  to  which  Sir  Benjamin  Brodie 
alludes,  he  particularly  describes  as  slight  and 
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partial,  and  different  from  the  more  violent  and 
general  convulsions.  (See  Med.  Chir.  Trans. 
vol.  xiv.  p.  352.) 

Indeed,  the  difficulty  of  the  diagnosis  of  many 
cases  may  be  well  conceived  by  what  Dr.  Hen- 
nen  remarked,  in  his  practice  ; viz.  that,  in  some 
instances,  the  pupils  were  contracted,  in  others 
dilated,  where  the  injury  was  nearly  of  a similar 
nature  and  degree  ; while,  sometimes,  in  the  same 
patient,  one  pupil  was  dilated,  and  the  other  much 
contracted.  He  saw,  also,  paralysis  occur  on  one 
side,  and  convulsions  on  the  other,  when  the  blow 
had  been  on  the  forehead,  and  the  same  when  it 
had  been  on  the  occiput.  (Op.  cit,  p.  300,  301.) 

Sir  Benjamin  Brodie  has  seen  the  pupils  dilate 
with  the  absence,  and  contract  with  the  presence, 
of  light,  although  the  patient  lay  in  a state  of  com- 
plete insensibility,  and  did  not  seem  to  be  at  all 
conscious  of  the  impressions  made  on  (he  retina. 
He  admits,  however,  that  this  is  a rare  occurrence, 
and  that,  when  the  other  symptoms  of  pressure  are 
present,  the  pupils  are  generally  insensible  and  mo- 
tionless, and  mostly  dilated,  though  sometimes  con- 
tracted. Every  surgeon  of  experience  must  be 
aware  of  another  circumstance  mentioned  by  the 
same  surgeon  ; namely,  that  it  is  not  uncommon 
for  the  pupils  to  remain  for  a time  in  a state  of 
dilatation,  then  to  become  suddenly  contracted, 
and,  after  remaining  so  for  a longer  or  shorter  time, 
to  become  again  dilated  ; these  changes  taking 
place  independently  of  light  and  darkness.  When 
the  pupils  have  been  dilated,  Sir  Benjamin  Brodie 
has  frequently  known  them  to  become  contracted 
after  the  abstraction  of  blood  ; the  dilatation  re- 
turning as  soon  as  the  immediate  effect  of  the 
bloodletting  had  ceased.  He  adverts  to  a curious 
case,  reported  by  Dr.  Hennen,  in  which  blood  was 
extravasated  between  the  membranes  of  the  brain, 
and  the  pupils  sometimes  dilated  in  an  increased 
light,  and  contracted  in  a diminution  of  it.  (See 
Med.  Chir.  Trans,  vol.  xiv.  p.  352.)  Another 
observation,  made  by  Sir  Benjamin  Brodie,  is  an 
occasional  insensibility  of  one  iris,  dilatation  of  the 
pupil,  and  a ptosis,  continuing  after  the  subsidence 
of  the  general  insensibility  of  the  body,  and  even 
unattended  with  loss  of  vision.  (Vol.  cit.  p.  354.) 

The  patient  is  hardly  ever  sick,  when  the  pres- 
sure on  the  brain,  and  the  general  insensibility, 
are  considerable  ; for  the  very  action  of  vomiting 
betrays  sensibility  in  the  stomach  and  oesophagus. 
The  truth  of  this  statement,  which  agrees  with 
Air.  Abernethy’s  experience,  is  strikingly  confirmed 
by  an  observation  made  by  Sir  Benjamin  Brodie; 
namely,  that  when  he  has  had  occasion  to  apply 
the  trephine  on  account  of  a fracture  and  depres- 
sion, and  no  sickness  existed  previously,  he  has 
sometimes  known  the  patient  become  sick,  and 
vomit  immediately  the  depressed  bone  had  been  ele- 
vated. (See  Med.  Chir.  Trans,  vol.  xiv.  p.  356.) 
These  symptoms  are  not  peculiar  to  pressure  from 
blood,  but  arise  also  from  that  of  many  depressed 
fractures  of  the  skull,  and  of  suppuration  under 
this  part.  They  are  all  attributable  to  the  unna- 
tural pressure  made  on  the  brain  and  nerves,  and 
have  too  often  been  mistaken  as  indications  of  an 
injury,  which,  considered  abstractedly,  can  never 
cause  them. — l allude  to  a simple  undepressed 
fracture  of  the  cranium,  which  may  be  accom- 
panied with  them,  but  cannot  cause  them. — They 
differ  in  degree,  according  to  the  quantity,  kind, 
and  situation  of  the  pressing  fluid.  The  hemor- 


rhage from  the  nose  and  ears,  which  often  follows 
violence  applied  to  the  head,  is  generally  conceived 
to  lead  to  no  particular  or  useful  inference ; we 
cannot  even  calculate,  by  this  sign,  that  the  force 
has  exceeded  a certain  degree  ; for  such  bleedings 
take  place  from  much  slighter  causes  in  some  per- 
sons than  others. 

Sir  Benjamin  Brodie’s  observations  on  this 
point  merit  attention  : — “ There  is  often  a consi- 
derable effusion  of  blood  from  the  ear,  especially 
in  cases  of  fracture  of  the  basis  of  the  cranium. 
This  may,  as  far  as  I know,  sometimes  arise  from 
other  sources ; but  it  seems  probable,  that  it  must 
in  most  instances  arise  from  the  laceration  of  the 
lateral  sinus,  where  it  extends  downwards  behind 
the  petrous  process  of  the  temporal  bone,  and  the 
external  meatus  ; and,  in  one  instance,  I ascer- 
tained it  to  have  been  so  by  the  examination  of 
the  body  after  death.  In  another  case,  which  fell 
under  my  observation,  there  was  hemorrhage  both 
from  the  ear  and  the  nostrils.  The  patient,  a boy, 
died  shortly  after  the  accident;  and  it  was  found, 
on  dissection,  that  there  was  a fracture  of  the  base 
of  the  cranium,  with  laceration  of  the  cavernous 
sinus,  and  that  the  hemorrhage  had  taken  place 
from  this  sinus.”  (See  Medi  Chir.  Trans,  vol.  xiv. 
p.  334.)  According  to  my  experience,  bleedings 
from  the  ear  and  nose,  from  injuries  of  the  head, 
are  particularly  frequent  in  children,  and  often 
manifestly  consist  of  arterial  blood. 

Paralysis  is  a symptom  which  generally  attends 
hurtful  pressure  on  the  brain.  The  particular  cir- 
cumstances, however,  which  determine  its  degree, 
extent,  and  situation,  are  not  well  understood. 
“ In  some  instances  of  paralysis  from  sabre- 
wounds,  as  well  as  in  those  made  by  gunshot  (says 
Dr.  J.  Thomson),  paralysis  was  confined  to  the 
upper,  and  in  others  to  the  lower,  extremity.  In 
every  instance,  in  which  it  distinctly  appeared,  that 
the  injury  existed  on  one  side  of  the  head,  the  pa- 
ralysis uniformly  manifested  itself  upon  the  other  ; 
but  we  were  unable  to  perceive  any  other  fixed 
relation  between  the  part  of  the  brain,  which  had 
been  injured,  and  the  paid  of  the  body  affected 
with  palsy.  A wound  of  the  right  parietal  bone 
by  a musket-ball  was  followed  by  palsy  of  the  left 
arm  and  leg.  In  another  case,  a wound,  pene- 
trating the  upper  part  of  the  right  parietal  bone, 
was  accompanied  with  a slight  paralytic  affection 
of  the  left  side  of  the  mouth,  and  complete  palsy 
of  the  left  leg.  In  a third  case,  a sabre-wound  of 
the  same  bone,  followed  by  extensive  exfoliations, 
gave  rise  to  a complete  palsy  of  the  left  side.” 
(Ohs.  in  the  Military  Hospitals  of  Belgium,  p.  52, 
53.) 

When  the  destruction  of  sensibility  is  com- 
plete, the  voluntary  muscles  are  entirely  para- 
lysed. The  patient  lies  motionless  in  any  position 
in  which  he  happens  to  be  placed.  The  bladder, 
incapable  of  contraction,  becomes  preternaturally 
distended  with  urine ; and  the  relaxation  of  the 
sphincter  ani  allows  the  involuntary  discharge  of 
feces  from  the  rectum.  Afterwards  the  muscles  of 
respiration  become  affected  also  ; the  patient 
breathes  with  stertor,  as  in  a most  profound  sleep  ; 
and  the  diaphragm  contracts  at  longer  and  longer 
intervals,  until  respiration  altogether  ceases.  It  is 
this  paralysis  of  the  muscles  of  respiration,  which, 
in  ordinary  cases  of  presssure  on  the  brain,  is  the 
immediate  cause  of  death.  When  the  loss  of  sense 
is  imperfect,  there  are  often  no  marks  of  paralysis 
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whatever.  At  other  times,  there  is  a hemiplegia, 
which,  however,  is  much  more  rarely  the  conse- 
quence of  accidental  violence,  than  of  apoplexy. 
Sir  Benjamin  Brodie  conceives  that  this  difference 
is  referrible  to  the  different  situation  of  the  pressure. 
In  apoplexy,  the  extravasation  is  mostly  situated  in 
one  of  the  ventricles,  or  in  the  substance  of  the 
brain  ; but,  after  a blow  on  the  head,  the  cause  of 
pressure  commonly  operates  upon  the  surface. 
(Med.  Chir.  Trans,  vol.  xiv.  p.  349,  350.) 

With  respect  to  paralysis,  it  is  unquestionably 
one  of  the  common  symptoms  of  pressure  on  the 
brain  ; but,  according  to  Bichat,  it  may  also  be 
caused  by  concussion  ; and  we  know,  that  it  may 
arise  in  cases  of  inflammation  and  suppuration 
within  the  skull.  The  above  statement,  respecting 
the  paralysis  being  always  on  the  side  of  the  body 
opposite  that  on  which  the  brain  is  compressed, 
agrees  with  what  is  generally  remarked  by  other 
surgical  writers.  (See  Larrey's  Mem.  de  Chir. 
Mil.  t.  iv  p.  180. ; Hennen’s  Principles,  p.  301. 
ed.  2.  &c.)  Yet,  at  the  Hotel-Dieu,  at  Paris,  ex- 
travasation has  very  often  been  noticed  both  on  the 
side  affected  with  paralysis,  and  on  the  opposite 
one ; or  else  the  blood  was  generally  diffused, 
while  the  paralysis  was  local.  (CEuvres  Chir.  de 
Desault,  t.  ii.  p.  27.) 

The  preceding  symptoms  only  inform  us,  that 
the  brain  is  suffering  compression  ; and  leave  us 
quite  in  the  dark,  respecting  several  other  very  im- 
portant circumstances.  “ We  not  only  have  no 
certain  infallible  rule,  whereby  to  distinguish  what 
the  pressing  fluid  is,  or  where  it  is  situated,  but  we 
are,  in  many  instances,  absolutely  incapable  of 
knowing  whether  the  symptoms  be  occasioned  by 
any  fluid  at  all ; for  a fragment  of  bone  bro- 
ken off  from  the  internal  table  of  the  cranium , 
and  making  an  equal  degree  of  pressure,  will  pro- 
duce exactly  the  same  complaints.  (Pott.)  In  de- 
tailing the  symptoms  of  pressure  from  blood,  I 
took  particular  notice  of  the  patient  being  at  first 
generally  stunned  by  the  blow,  of  his  gradually 
regaining  his  senses,  and  of  his  afterwards  relapsing 
into  a state  of  insensibility  again.  The  interval 
of  sense,  which  thus  occurs,  was  pointed  out  by 
Petit  and  Le  Dran  as  a circumstance  of  the  great- 
est consequence  in  elucidation  of  the  nature  of , the 
case.  It  is  still  considered  so  by  every  surgeon  of 
judgment  and  experience. 

“ 1 he  loss  of  sense,  which  immediately  follows 
the  violence,  say  they,  is  most  probably  owing  to  a 
commotion  ; but  that  which  comes  on  after  an  in- 
terval of  time  has  passed,  is  most  probably  caused 
by  extravasation. 

“ This  distinction  is  certainly  just  and  good,  as 
far  as  it  will  go.  That  degree  of  abolition  or  dimi- 
nution of  sense,  which  immediately  attends  or 
follows  the  blow  or  fall,  and  goes  off  again  without 
the  assistance  of  art,  is  in  all  probability  occasioned 
by  the  sudden  shake  or  temporary  derangement  of 
the  contents  of  the  head : and  the  same  kind  of 
symptoms  recurring  again  some  tima after  they  had 
ceased,  or  not  coming  on  until  some  time  has 
passed  from  the  receipt  of  the  violence,  do  most 
probably  proceed  from  the  breach  of  a vessel  within 
or  upon  the  brain.  But,  unluckily,  we  have  it  not 
very  often  in  our  power  to  make  this  exact  distinc- 
tion. An  extravasation  is  often  made  so  immedi- 
ately, and  so  largely,  at  the  instant  of  the  accident, 
that  all  sense  and  motion  are  instantaneously  lost, 
and  never  again  return.  And  it  also  sometimes 


happens,  that  although  an  extravasation  may  pos- 
sibly not  have  been  made  at  the  moment  of  the  ac- 
cident, and  the  first  complaints  may  have  been 
owing  to  commotion  merely,  yet  a quantity  of 
fluid  having  been  shed  from  its  proper  vessels  very 
soon  after  the  accident,  and  producing  its  proper 
symptoms,  before  those  caused  by  the  commotion 
have  had  time  to  go  off,  the  similarity  of  the  effects 
of  each  of  these  different  causes  is  such,  as  to  de- 
prive us  of  all  power  of  distinguishing  between  the 
one  and  the  other,  or  of  determining,  with  any 
tolerable  precision,  to  which  of  them  such  symp- 
toms as  remain  are  really  owing.”  (Pott.) 

A man  meets  with  a fall ; a slight  concussion  of 
the  brain  is  the  consequence,  and  the  patient  is  in- 
stantly stunned.  The  effects  of  concussion  gra- 
dually subside,  but  an  extravasation  takes  place, 
and  the  loss  of  the  senses  continues,  though  from  a 
different  cause.  Here,  according  to  the  principles 
of  Petit,  the  case  would  be  set  down  as  concussion  ; 
yet,  things  are  quite  the  contrary,  the  extravasation 
now  keeping  up  the  symptom,  which  was  only 
temporarily  produced  by  concussion.  In  many 
instances,  also,  the  effects  of  concussion  and  extra- 
vasation exist  together  ; and  then  how  is  a surgeon 
to  judge  of  the  nature  of  the  easel  (See  CEuvres 
Chir.  de  Desault,  t.  ii.  p.  25.) 

“ When  an  extravasation  of  any  kind  is  made, 
either  upon  or  within  the  brain,  if  it  be  in  such 
quantity,  or  so  situated,  as  to  disorder  the  oeconomy 
of  the  animal,  it  always  produces  such  disorder, 
by  making  an  unnatural  pressure  on  the  parts 
where  it  lies.  The  nature  and  degree  of  the 
symptoms,  hereby  produced,  are  various,  and  dif- 
ferent in  different  persons,  according  to  the  kind, 
quantity,  and  situation  of  the  pressing  fluid.  Some- 
times it  is  merely  fluid  blood,  sometimes  blood  in  a 
state  of  coagulation  ; sometimes  it  is  a clear  lymph, 
and  at  others  blood  and  water  are  found  mixed 
together : each  of  these  is  found  either  simple  or 
mixed  in  different  situations,  that  is,  between  the 
skull  and  dura  mater,  between  the  dura  and  pia 
mater,  or  in  the  natural  cavities  of  the  brain  called 
its  ventricles;  and  sometimes,  in  cases  of  great  vio- 
lence, they  are  found  at  the  same  time  in  all  these 
different  parts.  Sometimes  a considerable  quantity 
is  shed  instantly,  at  the  time  of  the  accident ; and 
sometimes  the  breach  by  which  the  effusion  is 
made  is  so  circumstanced,  both  as  to  nature  and 
situation,  that  it  is  at  first  very  small,  and  increases 
by  faster  or  slower  degrees.  In  the  former,  the 
symptoms  are  generally  immediate  and  urgent,  and 
the  extravasation  is  of  the  bloody  kind ; in  the 
latter,  they  are  frequently  slight  at  first,  appear 
after  some  little  interval  of  time,  increase  gi'adually 
till  they  become  urgent  or  fatal,  and  are  in  such 
case  generally  occasioned  by  extravasated  lymph. 
So  that  although  the  immediate  appearance  of  bad 
symptoms  does  most  certainly  imply  mischief  of 
some  kind  or  other,  yet,  on  the  other  hand,  no  man 
ought  to  suppose  his  patient  free  from  hazard, 
either  because  such  symptoms  do  not  show  them- 
selves at  first,  or  because  they  appear  to  be  but 
slight ; those  which  come  on  late,  or,  appearing 
slight  at  first,  increase  gradually,  being  full  as 
much  to  be  dreaded  as  to  consequence,  as  the  more 
immediately  alarming  ones;  with  this  material  dif- 
ference between  them,  that  the  one  may  be  the 
consequence  of  a mere  concussion  of  the  brain, 
and  may  by  means  of  quietude  and  evacuation  go 
quite  off ; whereas,  the  other  being  most  frequently 
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owing  to  an  extravasation  of  lymph  (though  some- 
times of  blood  also)  within  the  substance  of  the 
brain,  are  very  seldom  removed  by  art.”  (Pott.) 
No  experienced  surgeon,  I think,  can  doubt  the 
fact,  that  many  cases,  supposed  to  have  been  ex- 
amples of  compression  from  extravasation,  and 
cured  by  the  absorption  of  the  effused  blood,  were 
in  reality  instances,  in  which  the  effects  of  a severe 
concussion  had  gradually  subsided.  (S ee  Dupuy- 
trsn,  Clin.  Chir.  t.  ii.  p.  493.) 

The  case  of  extravasation,  between  the  cranium 
and  dura  mater,  is  almost  the  only  one,  which  ad- 
mits of  relief  from  trephining.  Mr.  Abernethy  in- 
forms us,  that  in  the  cases  which  he  met  with,  of 
blood  extravasated  between  the  dura  and  pia 
mater,  on  a division  of  the  former  membrane  being 
made  for  its  discharge,  only  the  serous  part  of  it 
could  be  evacuated  ; for,  the  coagulum  was  spread 
over  the  hemisphere  of  the  brain,  and  had  de- 
scended, as  low  as  possible,  towards  its  inferior 
part,  so  that  very  little  relief  was  obtained  by  the 
operation.  ( Surgical  Works,  vol.  ii.  p.  46.)  This 
statement  is  confirmed  by  that  of  Bichat ; and  the 
practice  inculcated  agrees  with  what  Sir  Astley 
Cooper  also  directs,  as  will  be  presently  noticed. 

Fractures  of  the  cranium,  which  take  place 
across  the  lower  and  front  angle  of  the  parietal 
bone,  and  the  rest  of  the  track  of  the  trunk,  and 
large  branches  of  the  spinous  artery  of  the  dura 
mater,  are  very  likely  to  be  attended  with  a copious 
extravasation.  This  vessel,  and  others  more 
deeply  seated,  however,  may  be  ruptured,  pour 
out  a considerable  quantity  of  blood,  and  induce 
urgent  symptoms  of  pressure  on  the  brain,  not  only 
without  the  co-existence  of  a fracture,  but  even  of 
any  external  mark  of  violence  on  the  scalp. 

The  effused  blood  is  frequently  situated  below 
the  part  on  which  the  violence  has  operated ; and 
hence,  when  such  part  is  pointed  out  by  a wound 
or  discoloration  of  the  scalp,  or  a fracture,  and  the 
symptoms  of  pressure  are  considerable,  with  para- 
lysis on  the  opposite  side  of  the  body,  I should 
have  no  hesitation  about  immediately  trephining  in 
the  situation  of  the  external  injury.  I have  seen 
many  cases  in  which  such  practice  was  justified 
by  the  result ; and  even  when  no  extravasation 
exists,  this  plan  will  sometimes  detect  a depression 
of  the  inner  table  of  the  skull,  and  be  the  means 
of  saving  life,  as  happened  in  one  very  remarkable 
case,  which  I trephined  at  Brussels  after  the  battle 
of  Waterloo.  At  the  same  time,  it  would  be  wrong 
to  hold  out  the  expectation,  that,  by  acting  on  this 
principle,  the  surgeon  will  always  find  blood  im- 
mediately under  the  part  of  the  cranium  which  he 
perforates.  With  respect  to  a fracture  also,  as  a 
guide  to  the  place  for  the  application  of  the  trephine 
in  cases  of  extravasation,  Desault  regards  it  as  fal- 
lacious, dissections  proving  that  numerous  frac- 
tures of  the  skull  are  unattended  with  any  effusion 
of  blood  immediately  under  them  ; and  his  expe- 
rience taught  him,  that  the  most  frequent  cases  were 
those,  in  which  there  was  either  extravasation 
without  fracture,  or  a fracture  with  blood  effused 
in  a part  of  the  head  remote  from  the  injury  of  the 
bone.  (CEuvres  Chir.  t.  ii.  p.  130.)  Even  when 
blood  is  seen  issuing  from  the  fissure,  he  regards  it 
as  no  proof  of  the  dura  mater  being  detached,  as 
such  blood  may  proceed  from  the  vessels  of  the 
diploe,  (p.31.)  But  what  is  to  be  done,  when 
dangerous  symptoms  of  pressure  prevail,  without 
any  external  mark  to  denote  what  part  of  the  head 


has  received  the  blow,  or  whether  any  at  all  ? for,  a 
general  concussion  of  the  head  may  produce  an 
effusion  of  blood  within  the  cranium.  Under  these 
circumstances,  Pott  was  against  the  operation;  and 
says,  that  “ the  only  chance  of  relief  is  from  phle- 
botomy, and  an  open  belly  ; by  which  we  may 
hope  so  to  lessen  the  quantity  of  the  circulating 
fluids  as  to  assist  nature  in  the  dissipation  or  absorp- 
tion of  what  has  been  extravasated.  This  is  an 
effect,  which,  although  not  highly  improbable  in 
itself,  yet  is  not  to  be  expected  from  a slight  or 
trifling  application  of  the  means  proposed.  The 
use  of  them  must  be  proportioned  to  the  hazard  of 
the  case.  Blood  must  be  drawn  off  freely  and  re- 
peatedly, and  from  different  veins ; the  belly  must 
be  kept  constantly  open,  the  body  quiet,  and  the 
strictest  regularity  of  general  regimen  must  be 
rigidly  observed.  By  these  means,  very  alarming 
symptoms  have  now  and  then  been  removed,  and 
people  in  seemingly  very  hazardous  circumstances 
have  b^en  recovered.”  Desault  also  promulgated 
the  same  advice,  and  blamed  the  doctrine  formerly 
in  vogue,  that  it  was  better  to  apply  the  trephine 
many  times  uselessly,  than  to  let  a single  extrava- 
sation remain  undetected  ; for  he  was  firmly  con- 
vinced, that  the  trephine,  when  used  on  this  princi- 
ple, was  a source  of  greater  mischief  than  the 
effused  blood  itself.  (CEuvres  Chir.  t.  ii.  p.  34.) 
The  same  doctrine  is  espoused  by  Sir  Astley 
Cooper  (Lectures,  fyc,  vol.  i.  p.  288.),  and,  I be- 
lieve, by  all  the  best  modern  surgeons. 

But  should  the  mode  of  judging,  whether  blood 
lies  immediately  under  the  skull,  suggested  by  Air. 
Abernethy,  prove  invariably  correct,  the  question, 
whether  the  trephine  should  be  applied  or  not,  may 
in  future  be  more  easily  determined.  Even  when 
the  injured  scalp  shows  where  the  violence  has 
operated,  the  criterion  about  to  be  noticed  may  in- 
form us  whether  we  should  perforate  the  bone  or 
not ; for  though  the  extravasation  is  sometimes 
found  immediately  under  the  external  mark,  yet  it 
often  is  not  so,  but  is  in  a part  distant  from  that 
mark,  to  which  situation  we  have  nothing  to  lead 
us,  and  to  which  indeed,  if  we  knew  it,  we  could 
not  reach.  Mr.  Abernethy  has  observed,  “ that 
unless  one  of  the  large  arteries  of  the  dura  mater 
be  wounded,  the  quantity  of  blood  poured  out  will 
probably  be  inconsiderable,  and  the  slight  compres- 
sion of  the  brain  which  this  occasions,  may  not  be 
attended  with  any  peculiar  symptoms,  or  perhaps 
it  may  occasion  some  stupor,  or  excite  an  irritation, 
disposing  the  subjacent  parts  to  become  inflamed. 
It  is  indeed  highly  probable,  that,  in  many  cases, 
wdiich  haye  done  well  without  an  operation,  such 
an  extravasation  has  existed.  But  if  there  be  so 
much  blood  on  the  dura  mater  as  materially  to  de- 
range the  functions  of  the  brain,  the  bone,  to  a cer- 
tain extent,  will  no  longer  receive  blood  from 
within,  and  by  the  operation,  performed  for  its  ex- 
posure, the  pericranium  must  have  been  separated 
from  its  outside.  I believe  that  a hone  so  cir- 
cumstanced will  not  he  found  to  bleed  ; and  I am  at 
least  certain  it  cannot  with  the  same  freedom  and 
celerity,  as  it  does  when  the  dura  mater  remains 
connected  wdth  it  internally.”  (See  Abernethy’s 
Surgical  Works,  vol.  ii.  p.  47.)  In  some  cases,  re- 
lated by  this  gentleman,  there  was  no  hemorrhage ; 
twice  he  was  able,  by  attending  to  this  circumstance, 
to  tell  how  far  the  detachment  of  the  dura  mater 
extended  ; and  often,  when  symptoms  seemed  to 
demand  a perforation  of  the  skull,  he  has  seen  the 
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operation  contra-indicated  by  the  hemori’hage  from 
the  bone,  and,  as  the  event  shewed,  with  accuracy. 
Mr.  Abernethy  admits,  however,  that  in  aged  per- 
sons, and  in  those  in  whom  the  circulation  has 
been  rendered  languid  by  the  accident,  the  mode 
of  distinction,  which  he  has  pointed  out,  will  be  less 
conclusive. 

Pott  remarks,  that,  “ if  the  extravasation  be 
of  blood,  and  that  blood  be  in  a fluid  state,  small 
in  quantity,  and  lying  between  the  skull  and  dura 
mater,  immediately  under  or  near  to  the  place  per- 
forated, it  may  happily  be  all  discharged  by  such 
perforation,  and  the  patient’s  life  may  thereby  be 
saved  ; of  which  many  instances  are  producible. 
But  if  the  event  does  not  prove  so  fortunate,  if  the 
extravasation  be  so  large  or  so  situated  that  the 
operation  proves  insufficient,  yet  the  symptoms 
having  been  urgent,  general  evacuation  having 
been  used  ineffectually,  and  a wound  or  bruise  of 
the  scalp  having  pointed  out  the  part  which  most 
probably  received  the  blow,  although  the  removal 
of  that  part  of  the  scalp  (a  simple  incision  ought  to 
have  been  said)  should  not  detect  any  injury  done 
to  the  bone,  yet  the  symptoms  still  subsisting,  I 
cannot  help  thinking  that  perforation  of  the  cra- 
nium is  in  these  circumstances  so  fully  warranted, 
that  the  omission  of  it  may  truly  be  called  a neglect 
of  having  done  that  which  might  have  proved  ser- 
viceable, and,  rebus  sic  stantibus,  can  do  no  harm. 
It  is  very  true,  that  no  man  can  beforehand  tell 
whether  such  operation  will  prove  beneficial  or 
not,  because  he  cannot  know  the  precise  nature, 
degree,  or  situation  of  the  mischief;  but,  this  un- 
certainty, properly  considered,  is  so  far  from  being 
a dissuasive  from  the  attempt,  that  it  is  really  a 
strong  incitement  to  make  it ; it  being  fully  as  im- 
possible to  know,  that  the  extravasated  fluid  does 
not  lie  between  the  skull  and  dura  mater,  and 
that  under  the  part  stricken,  as  that  it  does  ; and  if 
the  latter  should  be  the  case,  and  the  operation  be 
not  performed,  one,  and  most  probably  the  only 
means  of  relief  will  have  been  omitted.’1 

On  some  of  the  foregoing  points  Sir  Benjamin 
Brodie’s  advice  coincides  very  much  with  the  pre- 
cepts of  Mr.  Abernethy,  and  with  the  doctrines 
which  have  been  for  many  years  inculcated  in  this 
work.  Blood,  he  observes,  is  seldom  poured  out 
in  any  considerable  quantity  between  the  dura  ma- 
ter and  the  bone,  except  in  consequence  of  a lacer- 
ation of  the  middle  meningeal  artery,  or  one  of  its 
principal  branches.  If,  therefore,  we  find  the  pa- 
tient lying  in  a state  of  stupor,  and  discover  a frac- 
ture with  or  without  depression,  extending  in  the 
direction  of  the  middle  meningeal  artery,  Sir  Ben- 
jamin Brodie  is  an  advocate  for  the  trephine. 
When  no  fracture  is  discoverable,  but  there  is 
other  evidence  of  the  injury  having  fallen  on  that 
part  of  the  cranium,  under  which  the  middle  me- 
ningeal artery  is  situated,  the  trephine,  he  says,  may 
be  employed  on  speculation,  rather  than  that  the 
patient  should  be  left  to  die  without  any  attempt 
being’made  for  his  preservation.  (See  Med.  Chir. 
Trans,  vol.  xiv.  p.  385.) 

When  there  is  no  interval  of  sense,  between  the 
blow  and  the  coming  on  of  perilous  symptoms,  it 
is  frequently  impossible  to  determine,  whether  the 
mischief  be  owing  to  the  largeness  and  suddenness 
of  the  extravasation,  to  the  violence  of  the  shock 
which  the  brain  has  received,  or  to  both  these 
causes  at  once,  which  unfortunately  is  too  often  the 
case.  In  this  latter  complication,  indeed,  trephin- 
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ing  will  frequently  be  of  no  avail,  even  though  it 
serve  for  the  entire  removal  of  all  pressure  off  the 
brain  ; for  the  patient  may  not  recover  from  the 
violence  of  the  concussion,  and  never  regain  his 
senses.  This  is  no  reason,  however,  why  the  chance 
of  the  operation  doing  good  should  not  be  taken, 
when  there  are  evident  symptoms  of  pressure.  Let 
us,  in  these  darkened  cases,  call  to  mind  the  senti- 
ments of  Pott,  who  says,  “No  man,  who  is  at  all 
acquainted  with  this  subject,  will  ever  venture  to 
pronounce  or  promise  success  from  the  use  of  the 
trephine,  even  in  the  most  apparently  slight  cases  : 
he  knows  that  honestly  he  cannot;  it  is  enough 
that  it  has  often  been  successful  where  and  when 
every  other  means  has  failed.  The  true  and  just 
consideration  is  this  : does  the  operation  of  perfor- 
ating the  cranium  in  such  case  add  at  all  to  that 
degree  of  hazard  which  the  patient  is  in  before  it  is 
performed;  or  can  he  in  many  instances  do  well 
without  it?  If  it  does  add  to  the  patient’s  hazard, 
that  is  certainly  a very  good  reason  for  laying  it 
aside,  or  for  using  it  very  cautiously  ; but,  if  it 
does  not, — and  the  only  objection  made  to  it  is,  that 
it  frequently  failsof  being  successful, — surely  it  can- 
not be  right  to  disuse  that  which  has  often  been, 
not  only  salutary,  but  the  causa  sine  qua  non  of 
preservation,  merely  because  it  is  also  often  unsuc- 
cessful, that  is,  because  it  is  not  infallible.” 

Giving  vent  to  the  confined  blood  “ may  pro- 
duce a cure,  or  it  may  prove  only  a temporary  re- 
lief, according  to  the  different  circumstances  of 
different  cases.  The  disappearance,  and  even  the 
alleviation  of  the  most  pressing  symptoms  is  un- 
doubtedly a favourable  circumstance,  but  is  not 
to  be  depended  upon  as  absolutely  portending  a 
good  event.  Either  a bloody,  or  limpid  extrava- 
sation may  be  formed,  or  forming  between  the 
meninges,  or  upon,  or  within  the  brain,  and  may 
prove  as  certainly  pernicious  in  future,  as  the  more 
external  effusion  would  have  done,  had  it  not  been 
discharged ; or  the  dura  mater  may  have  been  so 
damaged  by  the  violence  of  the  blow  as  to  inflame 
and  suppurate,  and  thereby  destroy  the  patient. 

“ If  the  disease  lies  between  the  dura  and  pia 
mater,  mere  perforation  of  the  skull  can  do  no- 
thing ; and,  therefore,  if  the  symptoms  are  press- 
ing, there  is  no  remedy  but  division  of  the  outer 
of  these  membranes.  The  division  of  the  dura  ma- 
ter is  an  operation  which  I have  several  times  seen 
done  by  others,  and  have  often  done  myself.  I 
have  seen  it,  and  found  it  now  and  then  successful ; 
and  from  those  instances  of  success,  am  satisfied 
of  the  propriety  and  necessity  of  its  being  sometimes 
done.”  He  next  states,  however,  that  wounding 
the  dura  mater  is  itself  attended  with  dangerous 
consequences.  Air.  Abernethy’s  opinion  of  such 
operation  has  alread}^  been  given.  It  is  also  dis- 
approved of  by  Sir  Astley  Cooper,  who  says,  that 
if  blood  be  not  found  between  the  dura  mater  and 
skull,  do  not  puncture  the  dura  mater  to  seek  for 
it,  which  would  be  of  no  use,  as  the  blood  is  co- 
agulated, and  could  not  escape,  being  seated  under 
the  pia  mater,  or  in  the  brain  itself.  ( Lectures  &c 
p.  289.) 

If,  after  the  removal  of  a portion  of  bone,  the 
dura  mater  should  present  itself  of  a blue  colour 
be  lifted  up  by  blood  underneath  it,  and  bulge,  as 
it  were,  into  the  aperture,  Sir  Benjamin  Brodie  ap- 
proves of  a puncture  being  made  in  that  membrane; 
and  though  he  joins  Pott  in  regarding  a wound  of 
the  dura  mater  as  dangerous,  he  considers  it  here 
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justified  by  circumstances,  and  supports  his  advice 
by  a reference  to  a case,  in  which  Mr.  Chevalier 
thus  discharged  a considerable  quantity  of  blood, 
and  the  patient  recovered.  (See  Med. and  Physical 
Journ.  vol.  viii.  p.  505.)  He  has  also  adduced 
another  instance  of  the  success  of  the  practice,  in  the 
hands  of  my  friend  and  late  neighbour,  Mr.  Ogle. 
Neither  does  M.  Velpeau  join  in  the  absolute  con- 
demnation of  it,  which,  as  he  conceives,  may  some- 
times be  useful.  (De  I'Opir.  du  Trepan,  p.  58.) 

“ Upon  the  removal  of  a piece  of  bone  by  means 
of  the  trephine,  if  the  operation  has  been  per- 
formed over  the  part  where  the  disease  is  situated, 
and  the  extravasation  be  of  the  fluid  kind,  and  be- 
tween the  cranium  and  dura  mater ; such  fluid, 
whether  it  be  blood,  water,  or  both,  is  immediately 
seen,  and  is  partly  discharged  by  such  opening  : if, 
on  the  other  hand,  the  extravasation  be  of  blood  in 
a coagulated  or  grumous  state,  it  is  either  loose  or 
in  some  degree  adherent  to  the  dura  mater ; if  the 
former  of  these  be  the  case,  it  is  either  totally  or 
partially  discharged  at  the  time  of,  or  soon  after, 
the  operation,  according  to  the  quantity  or  extent 
of  the  mischief ; if  the  latter,  the  perforation  dis- 
covers, but  does  not  immediately  discharge  it.” 
Mr.  Pott  then  lays  it  down  as  a rule,  that  a large 
extravasation  must  necessarily  require  a more  free 
removal  of  bone  than  a small  one  ; and  a grumous 
or  coagulated  extravasation,  a still  more  free  use  of 
the  instrument. 

In  applying  the  trephine,  on  account  of  a frac- 
ture with  depression,  Sir  Benjamin  Brodie  deems 
the  removal  of  a small  portion  of  bone  gene- 
rally sufficient ; but,  when  blood  is  extravasated 
on  the  surface  of  the  dura  mater,  he  recom- 
mends the  bone  to  be  more  freely  taken  away. 
He  founds  this  advice  on  the  circumstances  of  a 
case,  which  he  has  recorded,  where  a more  limited 
opening  did  not  give  a sufficiently  ready  outlet 
to  the*  suppuration  that  ensued,  and  the  patient 
died.  (See  Med.  Chir.  Trans,  vol.  xiv.  p.  386.) 

The  application  of  the  trephine  would  be  un- 
necessary, if  the  cranium  were  broken,  and  frag- 
ments of  a certain  diameter  could  be  extracted 
with  forceps,  so  as  to  leave  a free  opening  for  the 
discharge  of  the  extravasated  blood.  (See  Velpeau, 
de  VOpir  da  Tripan,  p.  55.) 

In  the  treatment  of  pressure  from  extravasation, 
Sir  Astley  Cooper  joins  the  generality  of  surgeons 
in  recommending  free  depletion,  in  order  to  pre- 
vent inflammation;  the  bowels,  he  says,  are  to  be 
opened,  and  the  patient  kept  very  quiet.  “If 
there  be  a bruise  indicating  the  spot  at  which  the 
injury  has  been  sustained,  you  may  trephine,  after 
every  other  means  has  been  tried  ineffectually.  If  a 
fracture  exists,  and  the  symptoms  do  not  yield  to 
depletion,  you  will  trephine  to  seek  the  extrava- 
sation.” (Lectures,  p.  288.) 

All  cases  of  pressure  on  the  brain  are  attended 
with  hazard  of  inflammation  of  this  organ,  and  its 
membranes.  The  danger  must  be  averted  as 
much  as  possible,  by  applying  cold  washes  to  the 
head,  and  employing  free  and  repeated  bleeding, 
leeches,  antimonials,  saline  purgatives,  and  other 
antiphlogistic  means.  After  the  depleting  method 
has  been  continued  some  time,  blisters  may  be  ap- 
plied to  the  head,  and  the  cold  wash  omitted. 

I or  an  account  of  the  various  theories  enter- 
tained, respecting  the  manner  in  which  pressure 
operates  upon  the  brain,  I must  refer  to  the  writ- 
ings of  Sir  Charles  Bell,  M,  Serres  (Arm.  des  Ho- 


pitaux,  t.  i.),  M.  Flourens  (Considerations  sur 
I’Oper.  du  Trepan,  1830),  Sir  B.  Brodie  (Med. 
Chir.  Trans,  vol.  xiv.),  and  particularly  M.  Vel- 
peau (De  I’Oper.  du  Tripan,  p.  89.) 

6.  Concussion  or  Commotion  of  the  Brain. 

It  is  observed  by  Mr.  Pott,  that  “ very  alarming 
symptoms,  followed  sometimes  by  the  most  fatal 
consequences,  are  found  to  attend  great  violence 
offered  to  the  head  ; and,  upon  the  strictest  examin- 
ation both  of  the  living  and  the  dead,  neither  fissure, 
fracture,  nor  extravasation  of  any  kind  can  be 
discovered.  The  same  symptoms,  and  the  same 
event  are  met  with,  when  the  head  has  received  no 
injury  at  all  ab  externo,  but  has  only  been  violently 
shaken ; nay,  when  only  the  body,  or  general 
frame,  has  seemed  to  sustain  the  whole  violence.” 
And  he  afterwards  remarks,  that  “the  symptoms 
attending  a concussion  are  generally  in  proportion 
to  the  degree  of  violence  which  the  brain  itself  has 
sustained,  and  which,  indeed,  is  cognisable  only 
by  the  symptoms.  If  the  concussion  be  very 
great,  all  sense  and  power  of  motion  are  imme- 
diately abolished,  and  death  follows  soon;  but, 
between  this  degree,  and  that  slight  confusion 
(or  stunning,  as  it  is  called)  which  attends  most 
violences  done  to  the  head, there  are  many  stages.” 
But  besides  the  foregoing  description  of  concus- 
sion, which  seems  rather  to  consist  in  a lesion  of 
function,  than  in  any  visible  disorganisation,  Sir 
Astley  Cooper  has  found  the  more  violent  degrees 
of  it  attended  with  laceration  of  the  brain,  and 
slight  extravasation.  (Lectures,  &;c.  p.262.)  The 
latter,  however,  are  rather  to  be  considered  as 
compound  cases,  than  as  instances  of  pure  con- 
cussion. Sir  Benjamin  Brodie  has  observed,  that 
the  symptoms  of  concussion  do  not  depend  upon 
any  such  derangement  of  the  organisation  of  the 
brain  as  admits  of  being  disclosed  to  us  by  dissec- 
tion ; yet  he  thinks  the  inference  not  justified,  that 
there  is  really  no  organic  change.  It  is  difficult,  he 
says,  to  conceive  in  what  other  manner  concussion 
of  the  brain  can  operate  so  as  to  produce  the  effects 
which  it  is  known  to  produce  ; and  if  we  consider, 
that  the  ultimate  structure  of  the  brain  is  on  so 
minute  a scale,  that  our  senses  are  incapable  of  de- 
tecting it,  it  is  evident  that  there  may  be  changes 
and  alterations ’of  structure,  which  our  senses  are 
also  incapable  of  detecting.  (Med.  Chir.  Trans. 
vol.  xiv.  p.337.) 

With  respect  to  the  symptoms  of  concussion,  if 
the  blow  is  slight,  the  patient  is  confused,  or  par- 
tially stunned,  find  at  the  moment  of  the  injury, 
has  a sensation  of  flashes  of  light,  or  of  stars,  before 
his  eyes,  tinnitus  aurium,  and  remains  for  some 
moments  in  a state  of  hebetude,  or  as  if  he  were  in- 
toxicated. When  the  blow  is  more  violent,  lie  falls 
down  senseless,  and  is  unable  to  get  up  again  for 
several  minutes,  or  even  hours,  and  sometimes  he 
never  rises  again.  Then  the  skin  is  pale,  the  pulse 
slow,  small,  and  feeble.  Respiration  seems  .nearly 
annihilated,  and  the  patient  lies  as  if  in  a lethargy. 
Such  condition  may  quickly  terminate  in  death  ; 
but  if  this  does  not  happen,  it  is  soon  remarked, 
that  there  is  no  paralysis  ; for,  on  pinching  the 
skin,  the  patient  is  made  to  move  ; and,  afterwards, 
when  the  stupor  has  partially  or  temporarily  sub- 
sided, he  is  continually  turning  and  throwing  him- 
self about  in  bed.  At  length,  if  he  be  spoken  to 
loudly,  he  endeavours  to  answer,  and  opens  his 
eyes."  Next  come  on  symptoms  of  irritation;  but 
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? nothing  that  characterises  compression,  except  as 
a complication  in  a more  advanced  stage.  (See 
A.  Velpeau,  De  V Op6r.  du  Tr&pan,  p.  123.) 

Air.  Abernethy,  I think,  has  removed  a good 
deal  of  the  perplexity  of  this  subject  by  dividing 
concussion  into  three  stages.  In  fact,  without’such 
discrimination,  the  various  descriptions  of  the  symp- 
toms, as  given  by  different  writers,  cannot  be  at 
all  reconciled. 

“ The  first  is,  that  state  of  insensibility  and  de- 
rangement of  the  bodily  powers,  which  immedi- 
ately succeeds  the  accident.  While  it  lasts,  the 
patient  scarcely  feels  any  injury  that  may  be  in- 
flicted on  him.  His  breathing  is  difficult,  but  in 
general  without  stertor;  his  pulse  intermits,  and 
his  extremities  are  cold.  But  such  a state  cannot 
last  long  ; it  goes  off  gradually,  and  is  succeeded 
by  another,  which  I consider  as  the  second  stage  of 
concussion.  In  this,  the  pulse  and  respiration  be- 
come better,  and,  though  not  regularly  performed, 
are  sufficient  to  maintain  life,  and  to  diffuse  warmth 
over  the  extreme  parts  of  the  body.  The  feeling 
of  the  patient  is  now  so  far  restored,  that  he  is  sen- 
sible if  his  skin  be  pinched  ; but  he  lies  stupid  and 
inattentive  to  slight  external  impressions.  As  the 
effects  of  concussion  diminish,  he  becomes  capable 
of  replying  to  questions  put  to  him  in  a loud  tone  of 
voice,  especially  when  they  refer  to  his  chief  suf- 
fering at  the  time,  as  pain  in  the  head,  &e.  ; other- 
wise, he  answers  incoherently,  and  as  if  his  atten- 
tion was  occupied  by  something  else.  As.  long  as 
the  stupor  remains,  the  inflammation  of  the  brain 
seems  to  be  moderate  ; but  as  the  former  abates, 
the  latter  seldom  fails  to  increase  ; and  this  consti- 
tutes the  third  stage,  which  is  the  most  important 
of  the  series  of  effects  proceeding  from  concussion. 

“ These  several  stages  vary  considerably  in  their 
degree  and  duration  ; but  more  or  less  of  each  will 
be  found  to  take  place  in  every  instance  where  the 
brain  has  been  violently  shaken.  Whether  they 
bear  any  certain  proportion  to  each  other  or  not,  I 
do  not  know.  Indeed,  this  will  depend  upon  such 
a variety  of  circumstances  in  the  constitution,  the 
injury,  and  the  after-treatment,  that  it  must  be  dif- 
ficult to  determine. 

“ With  regard  to  the  treatment  of  concussion,  it 
would  appear  that  in  the  first  stage  very  little  can 
be  done  ; and,  perhaps,  what  little  is  done  had 
better  be  omitted,  as  the  brain  and  nerves  are  pro- 
bably insensible  to  any  stimulants  that  can  be  em- 
ployed. From  a loose,  and,  I think,  fallacious 
analogy  between  the  insensibility  in  fainting,  and 
that  which  occurs  in  concussion,  the  more  powerful 
Stimulants,  such  as  wine,  brandy,  and  volatile 
alkali,  are  commonly  had  recourse  to,  as  soon  as 
the  patient  can  be  got  to  swallow.  The  same  rea- 
soning which  led  to  the  employment  of  these  re- 
medies in  the  first  stage,  in  order  to  recall  sensi- 
bility, has  given  a kind  of  sanction  to  their  repe- 
tition in  the  second,  with  a view  to  continue  and 
increase  it. 

“ But  here  the  practice  becomes  more  pernicious 
and  less  defensible.  The  circumstance  of  the  brain 
having  so  far  recovered  its  powers,  as  to  carry  on 
the  animal  functions  in  a degree  sufficient  to  main- 
tain life,  is  surely  a strong  argument,  that  it  will 
continue  to  do  so  without  the  aid  of  means,  which 
probably  tend  to  exhaust  parts  already  weakened, 
by  the  violent  action  they  induce. 

“ And  it  seems  probable,  that  these  stimulating 
liquors  will  aggravate  that  inflammation  which 


must  sooner  or  later  ensue.”  ( Essay  on  Injuries  of 
the  Heud , p.  59.) 

In  the  first  stage  of  severe  examples,  the  volun- 
tary muscles  have  lost  their  power  of  action.  How- 
ever, respiration  and  the  circulation  continue  ; and 
hence,  the  patient  is  not  immediately  destroyed, 
the  principal  organic  nerves,  connected  with  these 
functions,  being  derived  from  the  medulla  oblon- 
gata. ( Dupuytren , Clin.  Chir.  t.  ii.  p.  491.) 

In  most  cases  of  concussion,  the  patient  vomits 
after  the  accident.  Sickness  and  vomiting  are  ge- 
nerally early  symptoms,  and  seldom  continue  after 
the  patient  has  recovered  from  the  first  shock  of  the 
accident.  In  the  beginning,  a torpor  exists  in  the 
intestinal  canal,  and  there  is  considerable  difficulty 
in  procuring  an  evacuation  ; yet  afterwards,  the 
feces  are  sometimes  involuntarily  discharged  ; and 
the  bladder  becomes  distended,  so  as  to  require  the 
catheter ; but  after  a time,  the  urine  also  comes  away 
involuntarily.  There  is  sometimes  bleeding  at  the 
nose,  and  a part  of  the  blood  which  drops  into  the 
throat,  is  vomited  up.  The  pupils  of  the  eyes  are 
generally  natural  5 but,  if  changed,  both  are  a 
little  dilated,  or  sometimes  only  one.  The  state  of 
the  pupils,  however,  is  differently  represented  by 
different  writers,  and  my  experience  has  taught  me 
that  it  is  subject  to  much  variety.  In  that  stage,  in 
which  the  sensibility  of  the  patient  is  impaired,  but 
not  annihilated,  “ the  pupils  contract  on  exposure 
to  light,  and  are  sometimes  more  contracted  than 
under  ordinary  circumstances.”  ( Sir  B.  Brodie, 
vol.  cit.  p.  338,  339.)  Immediately  after  the  con- 
cussion, palpitations  are  experienced ; and  respi- 
ration, which  is  then  disturbed  and  irregular,  soon 
becomes  quiet  again,  and  goes  on  so  gently,  and 
with  so  little  noise,  or  motion  of  the  chest,  that  one 
might  say,  the  patient  does  not  breathe.  This  is  a 
characteristic  sign.  The  eyelids  are  almost  always 
closed,  thelevatores  palpebrarum  having  lost  their 
power.  (See  Dupuytren  in  Clin.  Chir.  t.  ii.  p.  492.) 
According  to  Sir  Astley  Cooper,  the  pulse,  although 
natural  when  the  patient  is  undisturbed,  scarcely 
ever  fails  to  be  quickened  by  any  exertion  made  by 
the  patient : and  the  carotids  sometimes  pulsate 
with  great  force ; but  the  latter  symptom  is  ge- 
nerally not  noticed  till  after  a few  hours.  The  state 
of  the  pulse  is  very  different,  according  to  the  stage 
of  the  disorder.  In  severe  cases,  the  pulse  is  at 
first  intermitting,  irregular,  feeble,  perhaps  scarcely 
perceptible,  and  the  patient  in  a condition  approach- 
ing that  of  syncope.  Such  may  be  his  situation  for 
several  hours  after  the  accident.  When  concussion 
proves  fatal,  the  cause  of  death  is  imputed  by  Sir 
Benjamin  Brodie  to  this  disturbance  of  the  action  of 
the  heart.  “ In  general,  when  the  patient  has  lain 
for  some  time  in  the  state  which  has  been  described, 
a reaction  of  the  circulating  system  takes  place,  and 
the  pulse  beats  with  greater  strength  in  proportion 
as  the  failure  of  it  was  greater  in  the  first  instance. 
But  where  the  shock  lias  been  unusually  severe 
there  is  no  such  reaction.  The  pulse  becomes  more 
and  more  feeble,  more  irregular  and  intermittent  * 
the  extremities  grow  cold,  and  at  last,  the  action  of 
the  heart  being  altogether  suspended,  the  patient 
expires.  In  some  cases,  even  after  reaction  has 
begun  to  take  place,  it  seems  as  if  the  constitution 
were  unequal  to  the  effort : there  is  another  failure 
of  the  circulation,  the  result  of  which  is  the  same 
as  if  the  patient  had  never  rallied  from  the  begin- 
ning.” ( Med.  Chir.  Trans,  vol.  xiv.  p.341.)  In  the 
earlier  stages,  patients  swallow,  but  only  when 
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iquids  are  introduced  far  back  into  the  pharynx. 
Digestion  is  suspended.  (Dupuytren,  Clin.  Chir. 
t.  ii.  p.  493.) 

After  concussion,  the  mind  is  variously  affected, 
according  to  the  degree  of  injury  which  the  pa- 
tient has  sustained.  In  some  cases,  there  is  a total 
loss  of  mental  power  ; in  others,  the  patient  is  ca- 
pable, though  with  difficulty,  of  being  roused  to 
make  a rational  answer,  but  immediately  sinks  again 
into  coma.  Sometimes  the  memory  is  lost,,  while, 
in  other  instances,  it  is  only  partially  impaired.  A 
total  forgetfulness  of  any  foreign  language  is  a 
common  effect  of  concussion.  It  frequently  hap- 
pens that  the  patient,  when  roused,  will  be  perfectly 
sensible,  and  answer  questions  rationally  ; but,  if 
left  undisturbed,  the  mind  appears  to  be  occupied 
by  some  particular  circumstance  (often  an  incohe- 
rent one),  of  which  he  is  constantly  talking.  Pa- 
tients recollect  nothing  about  the  mode  in  which 
their  accidents  took  place.  If  the  injury  has  been 
occasioned  by  a fall  from  a horse,  they  can  only 
remember  mounting  and  riding  to  some  distance, 
but  not  that  the  animal  ran  away,  or  threw  them  ; 
nor,  however  perfectly  they  may  recover  in  other 
respects,  do  they  ever  have  any  recollection  of  the 
kind  of  accident.  I attended  a lady  in  Regent’s 
Park,  who  had  suffered  a concussion  of  the  brain, 
from  her  horses  having  ran  away,  and  brought  her 
carriage  violently  against  the  iron  gates  of  the  park. 
Two  or  three  days  previously,  she  had  set  fire  to  her 
dress,  and  slightly  burnt  her  neck . After  the  return 
of  her  senses,  she  remembered  nothing  about 
the  accident  in  the  park.  The  change,  produced 
by  injuries  of  the  brain,  is  remarked  to  be  some- 
what similar  to  the  effects  -of  age  : the  patient 
loses  impressions  of  a recent  date,  and  is  sensible 
of  those  which  he  received  in  his  earlier  years. 
But,  as  Sir  Astley  Cooper  correctly  explains,  the 
degree  of  injury  sustained  by  the  brain  varies  con- 
siderably in  different  cases.  Some  patients  are  only 
stunned,  or  deprived  of  sense  for  a moment ; others 
recover  in  a few  hours ; some  remain  in  a great 
degree  insensible  for  fifteen  or  twenty  days.  Some 
recover  entirely  ; others  have  afterwards  an  im- 
perfect memory.  A partial  loss  of  sense  will  be 
produced  in  the  function  of  one  eye,  for  deafness 
in  one  ear ; and  the  squinting,  caused  by  an  in- 
jury of  the  brain,  is  sometimes  permanent.  In 
some  cases,  a degree  of  fatuity ; in  some,  great 
irritability ; in  others,  vertigo,  and  tendency  to 
severe  headach  from  the  slightest  excitement,  will 
remain.  In  one  example,  seen  by  Sir  Astley 
Cooper,  a remarkable  irritability  of  the  stomach, 
and  disposition  to  vomit,  were  the  permanent  con- 
sequences of  a concussion  of  the  brain.  In  parti- 
cular instances,  the  faculty  of  readily  uttering  the 
proper  words  forexpressing  ideas  is  lost,  and  never 
regained,  and  wrong  terms  are  used.  Often  the 
judgment  remains  enfeebled.  ( Lectures , vol.  i. 
p.  254,  &c.)  Many  of  the  observations  in  the  fore- 
going statement  coincide  with  the  accounts  given 
of  the  subject  in  the  writings  of  Bichat,  Desault, 
and  Dupuytren.  The  latter,  after  noticing  the 
symptoms  of  the  first  stage,  and  their  abatement, 
describes  the  pulse  as  now  becoming  stronger  and 
more  frequent ; the  eyes  intolerant  of  light,  even 
through  the  eyelids  ; the  restlessness,  and  the  re- 
turn of  speech,  and  necessities.  The  patient  now 
perhaps  asks  tor  food,  and  falls  asleep  again  for 
twenty-four  hours.  After  one  or  two  such  periods 
oi  repose,  1ms  intellectual  faculties  are  restored  ; 


but  he  is  incapable  of  long-continued  attention,  or  of 
constant  motion.  He  begins  a sentence,  but  does 
not  finish  it.  Perhaps,  in  four  or  five  days,  he  re- 
covers ; but  the  effects  continue  a long  while  ; as, 
for  instance,  an  indisposition,  or  inability  to  read, 
or  to  enter  into  long  conversation,  or  mental  ex- 
ertion. He  commences  a letter,  but  does  not 
finish  it.  He  experiences  a difficulty  of  digestion, 
and  weakness  in  walking.  A debilitated  condition 
of  the  genital  organs  will  sometimes  continue  for 
several  months.  (See  Dupuytren,  in  Clin.  Chir . 
t.  ii.  p.  494.) 

The  following  passage,  extracted  from  a writer 
who  has  already  been  of  material  assistance  in  this 
article,  cannot  be  too  deeply  impressed  on  the 
memory  of  every  surgical  practitioner  : — 

“ To  distinguish  between  an  extravasation  and 
commotion,  by  the  symptoms  only,  is  frequently  a 
very  difficult  matter,  sometimes  an  impossible  one. 
The  similarity  of  the  effects  in  some  cases,  and  the 
very  small  space  of  time  which  may  intervene  be- 
tween the  going  off  of  the  one  and  accession  of  the 
other,  render  this  a very  nice  exercise  of  the  judg- 
ment. The  first  stunning  or  deprivation  of  sense, 
whether  total  or  partial,  may  be  from  either,  and 
no  man  can  tell  from  which  ; but  when  these  first 
symptoms  have  been  removed,  or  have  spontane- 
ously disappeared,;  if  such  patient  is  again  oppress- 
ed with  drowsiness,  or  stupidity,  or  total  or  partial 
loss  of  sense,  it  then  becomes  most  probable  that 
the  first  complaints  were  from  commotion,  and 
that  the  latter  are  from  extravasation  ; and  the 
greater  the  distance  of  time  between  the  two,  the 
greater  is  the  probability  not  only  that  an  extrava- 
sation is  the  cause,  but  that  the  extravasation  is  of  the 
limpid  kind,  made  gradatim,  and  within  the  brain. 

“ When  there  is  no  reason  to  apprehend  any 
other  injury,  and  commotion  seems  to  be  the  sole 
disease,  plentiful  evacuation  by  phlebotomy  and 
lenient  cathartics,  a dark  room,  the  most  perfect 
quietude,  and  a very  low  regimen,  are  the  onlv 
means  in  our  power ; and  are  sometimes  success- 
ful.” (Pott.)  When  the  patient  is  at  all  sensible, 
every  thing  likely  to  irritate  the  mind  is  to  be 
avoided.  (Sir  A.  Cooper,  Lectures,  fyc.  p.279.  vol.  i.) 

With  these  means  should  also  be  associated  the 
constant  application  to  the  head  of  cloths  dipped  in 
very  cold  water,  or  Schmucker’s  Frigorific  Lotion. 
When  the  effects  of  the  violence  are  not  necessarily 
fatal  in  a very  short  time  after  the  accident,  the 
great  danger,  which  is  to  be  guarded  against,  is  cer- 
tainly inflammation  of  the  brain.  Hence  the  ne- 
cessity of  freely  employing  the  lancet,  and  anti- 
phlogistic means.  The  discrimination  which  Air. 
Abernethy  introduced  into  the  views  of  the  present 
subject,  by  his  division  of  concussion  into  three 
stages,  has  led  also  to  more  rational  and  successful 
practice.  For,  though  bleeding  is  now  generally 
allowed  to  be  the  great  means  of  relief  in  concus- 
sion, it  is  not  rashly  practised  at  the  beginning  of 
many  cases,  while  the  pulse  can  hardly  be  felt, 
and  the  circulation  scarcely  goes  on,  and  every 
action  in  the  system  is  nearly  annihilated.  But 
the  state  of  the  pulse  and  circulation  is  closely 
watched,  and  the  surgeon  bleeds  in  sufficient  time 
and  quantity,  to  prevent  in  many  instances  that  im- 
moderate frequency  and  hardness,  which  the  pulse 
always  has  a tendency  in  these  cases  to  assume  im- 
mediately the  first  shock  of  the  accident  begins  to 
abate.  “Bleeding,  (as  Sir  Astley  Cooper  correctly 
notices),  may  be  carried  to  excess.  You  must, 


HEAD,  INJURIES  OF  THE.  681 


in  the  repetition  of  bleeding,  regulate  your  conduct 
by  the  symptoms ; observe  whether  there  be  any 
hardness  in  your  patient’s  pulse,  and  whether  he 
complains  of  pain  in  the  head,  if  he  have  still  the 
power  of  complaining.  Watch  your  patient,  with 
the  greatest  possible  anxiety  ; visit  him  at  least 
three  times  a day  ; and  if  you  find  any  hardness 
of  the  pulse  supervening,  after  the  first  copious 
bleeding,  take  away  a tea-cup  full  of  blood  5 but 
do  not  go  on  bleeding  him  largely  ; for  you  would, 
by  this  means,  reduce  the  strength  too  much,  and 
prevent  the  reparative  process  of  nature.”  Sir 
Astley  admits,  however,  that  it  is  frequently  neces- 
sary to  take  away  blood  after  the  first  bleeding ; 
but  he  directs  this  to  be  generally  done  in  small 
quantities.  He  acknowledges,  also,  that  it  is  some- 
times necessary  to  take  away  large  quantities  by 
repeated  bleedings.  (P.  271.)  The  recovery  of 
many  cases  which  have  fallen  under  my  own  observ- 
ation, I have  imputed  to  the  frequent  and  even 
copious  abstraction  of  blood,  by  means  of  the 
lancet,  leeches,  and  cupping  ; at  the  same  time  I 
know,  that  this  practice  is  often  carried  beyond  all 
moderation,  without  due  attention  to  those  circum- 
stances which  I have  mentioned  as  the  proper 
guide. 

1 believe,  with  Mr.  Abernethy  and  Sir  Benjamin 
Rrodie,  that,  in  the  very  first  stage  of  concussion, 
when  all  the  powers  of  life  are  depressed,  cordials 
and  stimulants  can  rarely  be  employed  with  ad- 
vantage. The  latter  gentleman  has  lately  offered 
some  considerations  against  this  practice  which 
merit  attention.  There  are,  he  observes,  sufficient 
reasons  why  we  should  regard  that  condition  of  the 
system,  which  approaches  to  syncope,  as  being 
mostly  conducive  to  the  patient’s  welfare,  and  why 
we  should  wish  to  prolong,  rather  than  abridge,  the 
period  of  its  duration.  The  same  blow,  which 
gives  rise  to  symptoms  of  concussion,  he  remarks, 
frequently  occasions  the  rupture  of  some  small 
vessels  within  the  cranium.  The  same  state  of  the 
system,  which  produces  an  enfeebled  action  of  the 
heart,  is  calculated  to  prevent  the  ruptured  vessels 
from  pouring  out  their  contents ; and  the  longer  it 
continues,  the  less  is  the  danger  of  internal  hemor- 
rhage. If  we  excite  the  action  of  the  heart  with 
wine  and  ammonia,  we  may  bring  on  symptoms  of 
pressure  on  the  brain.  If,  on  the  contrary,  we 
watch  the  gradual  restoration  of  the  pulse,  and 
bleed  at  the  proper  moment  in  quantity  sufficient 
to  keep  down  the  action  of  the  heart,  we  may  often 
check  extravasation.  Sir  Benjamin  Brodie  also 
argues,  that  as  the  state  of  depression  is  followed 
by  one  of  excitement,  it  is  another  strong  consider- 
ation in  favour  of  avoiding  stimuli,  and  having 
recourse  to  bleeding  in  time  to  prevent  the  action 
of  the  heart  from  becoming  too  vehement.  (See 
Med.  Chir.  Trans,  vol.  xiv.  p.  377.) 

With  respect  to  emetics,  I have  no  confidence 
in  their  usefulness  in  cases  of  concussion,  and  doubt 
even  their  safety,  especially  when  the  disorder  is 
complicated  with  extravasation  (-Sir  A.  Cooper,  Lec- 
tures, fyc.  vol.  i.  p.  27 6.),  a point,  often  incapable 
of  positive  decision. 

Purgative  and  antimonial  medicines  should  be 
prescribed,  and  a low  regimen  enjoined.  After 
bleeding  has  been  freely  practised,  and  the  bowels 
emptied,  blisters  on  the  scalp  and  nape  of  the  neck 
are  frequently  very  useful  in  preventing  or  lessen- 
ng  the  tendency  to  inflammation  of  the  brain  and  . 
its  membranes. 


As  bleeding  from  the  arm  cannot  be  employed 
in  young  children,  Sir  A.  Cooper  recommends 
the  exhibition  of  calomel,  with  acescent  drinks 
so  as  to  purge  them  • and  leeches,  or  opening  the 
jugular  vein. 

For  the  relief  of  certain  symptoms,  frequently 
remaining  after  concussion,  as  pain  in  the  head, 
giddiness,  diminution  of  sight,  and  deafness,  Sir 
A.  Cooper  directs  the  head  to  be  washed  with 
spirit  of  wine  and  water,  or  the  use  of  the  shower- 
bath.  Sometimes  he  orders  the  ung.  canthar.  to 
be  rubbed  on  the  head,  and  pil.  hydrarg.  and  extr. 
colocynth.  to  be  given.  In  cases  of  nervous  de- 
bility of  an  organ,  electricity  is  sometimes  useful ; 
and  occasionally,  in  long-continued  pains  of  the 
head,  he  forms  an  issue  in  the  scalp,  benefit  some- 
times resulting  even  from  slight  exfoliations.  ( Lec- 
tures, vol.  i.  p.  280.)  When  any  of  these  com- 
plaints seem  likely  to  depend  upon  effusion  of  fluid, 
a thickening  of  the  membranes,  or  deposits  of  new 
matter  within  the  head,  from  previous  inflamma- 
tion, a course  of  mercury,  and  blistering  the  scalp, 
or  rubbing  it  with  iodine  liniments,  may  be  advis- 
able. These  measures  are  infinitely  more  prudent, 
than  the  old  custom  of  trephining. 

I cannot  conclude  this  article  without  adverting: 

# o 

to  the  great  propensity  to  relapse,  after  patients 
have  long  appeared  out  of  every  danger  from 
wounds  of  the  head,  the  bad  symptoms  sometimes 
coming  on  again,  and  proving  fatal,  many  years 
after  the  original  injury,  as  is  strongly  exemplified 
in  a case  related  in  a work  of  high  character.  (See 
Schmucker’s  Vermischte  Schriften,  b.  i.  p.247.) 

Hippocrates , De  Capitis  Vulneribus,  12mo.  Lutetian, 
1578.  Jac.  Berengarius,  DeFractura  Cranii ; Bologna, 1513. 
James  Yonge,  "Wounds  of  the  Brain  proved  curable,  not 
only  by  the  Opinion  and  Experience  of  many  of  the  best 
Authors,  but  the  remarkable  History  of  a Child  cured  of 
two  very  large  Depressions,  with  the  Loss  of  a great  Part 
of  the  Skull ; a Portion  of  the  Brain  also  issuing  through 
a penetrating  Wound  of  the  Dura  and  Pia  Mater,  12mo. 
Lond.  1682.  J.  J.  Wepfer,  Observations  Medico-prac- 
tic®  de  Affectibus  Capitis  internis  etexternis  ; Scaphusii, 
1727.  Murray,  An  post  gravem  ab  ictu  vel  casu  capitis 
percussionem,  non  juvante  etiam  iterata  terebratione 
dura  meninx  incisione  aperienda  ? Lutet.  Paris.  1736. 
( Haller , Disp.  Chir.  vol.  i.  p.  97.)  R ■ C.  Wagner,  De 
Contrafissura,  Jen®,  1708.  ( Haller , Disp.  Chir.  vol.  i. 

p.  15.)  J.  C.  Teubeler,  De  Vulneribus  Cerebri  non  sem- 
per lethalibus,  Hal®,  1760.  J.  Chr.  Camerarius,  Diss. 
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HEMERALOPIA.  According  to  M.  Du- 
jardin,  this  terra  is  derived  from  by^fa,,  the  day, 
aXaog,  blind,  and  the  eye,  and  its  right  signifi- 
cation is  therefore  inferred  to  be  diurna  ccecitudo, 
or  day-blindness.  (See  Journal  de  Med.  t.  xix. 
p.  348.)  In  the  same  sense,  Dr.  Hillary  ( Obs . on 
the  Diseases  of  Barbadoes,  p.  298.  edit.  2.),  and 
Heberden  (Med.  Trans,  vol.  i.  art.  5.),  have  em- 
ployed the  term. 

Hemeralopia,  then,  which  is  of  very  rare  occur- 
rence, stands  in  opposition  to  the  nyctalopia  of  the 
ancients,  or  night-blindness.  Dr.  Hillary  never 
met  with  but  two  examples.  He  mentions  a re- 
port, however,  that  there  are  a people  in  Siam,  in 
the  East  Indies,  and  also  in  Africa,  who  are  sub- 
ject to  the  disease  of  being  blind  in  the  day-time, 
and  seeing  well  by  night.  (Mod.  Univ.  Hist. 
vol.  vii.) 

Scarpa,  with  the  generality  of  modern  writers, 
considers  hemeralopia  as  an  affection,  in  which  the 
patient  sees  very  well  in  the  day,  but  not  after 
sunset. 

According  to  Sauvages,  hemeralopia  (in  his 
nomenclature  called  amblyopia  crepuscular  is)  was 
in  some  degree  epidemic  in  the  neighbourhood 
of  Montpellier,  in  villages  in  damp  situations, 
adjoining  rivers,  and  it  particularly  affected  the 
soldiers,  who  slept  in  the  open  damp  air.  They 
were  cured,  he  says,  by  blistering,  together  with 
emetics  and  cathartics,  and  other  evaeuants.  (Nosol. 
Method,  class  vi.  gen.  3.  spec.  1.) 

The  abolition  of  eyesight  by  night  (observes  Mr. 
Bampfield)  has  occurred  in  all  ages,  and  is  a 
common  disease  of  seamen  in  the  East  and  West 
Indies,  Mediterranean,  and  in  all  hot  and  tropical 
countries  and  latitudes,  and  affects  more  or  less 
the  natives  likewise  of  those  regions  of  the  globe. 
It  also  occurs  frequently  among  soldiers  in  the 
East  and  West  Indies;  but,  he  has  been  informed, 
that  it  is  by  no  means  so  prevalent  amongst  them 
as  sailors.  It  is  not  an  uncommon  complaint  of 
the  Lascars,  employed  in  the  East  India  Company’s 
ships,  trading  between  India  and  Europe.  It  has 
very  rarely  indeed  affected  the  officers  of  his  Ma- 
jesty’s, or  of  the  East  India  Company’s  ships. 
Celsus  has  remarked,  that  women  and  virgins, 
whose  menstrual  returns  are  regular,  are  exempt 
this  disease  (lib.  vi.  cap.  6.);  and  it  may  be 
observed,  that  the  inhabitants  of  cold  latitudes  are 
less  subject  to  hemeralopia  in  their  own  climate, 
than  the  natives  of  tropical  countries  are  in  theirs  ; 
but,  more  so,  when  they  visit  the  tropics.  (Med. 
(Shir.  Trans,  vol.v.  p.  38.) 

“ Hemeralopia,  or  nocturnal  blindness  (says 
Scarpa),  is  properly  nothing  but  a kind  of  imper- 
fect periodical  amaurosis,  most  commonly  sym- 
pathetic with  the  stomach.  Its  paroxysms  come 
on  towards  the  evening,  and  disappear  in  the 
morning.  The  disease  is  endemic  in  some  coun- 
tries, and  epidemic,  at  certain  seasons  of  the  year, 
in  others. 

“At  sunset,  objects  appear  to  persons  affected 
with  the  complaint,  as  if  covered  with  an  ash- 
coloured  veil,  which  gradually  changes  into  a 


dense  cloud,  which  intervenes  between  the  eyes 
and  surrounding  objects.  Patients  with  heme- 
ralopia have  the  pupil,  both  in  the  day  and  night- 
time^ more  dilated,  and  less  moveable,  than  it 
usually  is  in  healthy  eyes.  The  majority  of  them, 
however,  have  the  pupil  more  or  less  moveable  in 
the  day  time,  and  always  expanded  and  motionless 
at  night.  When  brought  into  a room  faintly 
lighted  by  a candle,  where  all  the  bystanders  can 
see  tolerably  well,  they  cannot  discern  at  all,  or 
in  a very  feeble  manner,  scarcely  any  one  object : 
or  they  only  find  themselves  able  to  distinguish 
light  from  darkness : and  at  moonlight  their  sight 
is  still  worse.  At  daybreak  they  recover  their 
sight,  which  continues  perfect  all  the  rest  of  the 
day,  till  sunset.”  (Cap.  xix.  p.  322.  ed.  8vo.) 

Mr.  Bampfield  represents  the  disease  as  always 
affecting  both  eyes.  “ In  general  (says  this  gen- 
tleman) the  nocturnal  blindness  is  at  first  partial, 
the  patient  is  enabled  to  see  objects  a short  time 
after  sunset,  and  perhaps  will  be  able  to  see  a little 
by  clear  moonlight.  At  this  period  of  the  com- 
plaint, he  is  capable  of  seeing  distinctly  by  bright 
candlelight.  The  nocturnal  sight,  however,  be- 
comes daily  more  impaired  and  imperfect,  and, 
after  a few  days,  the  patient  is  unable  to  discri- 
nainate  the  largest  objects  after  sunset,  or  by  moon- 
light, &c.  ; and,  finally,  after  a longer  lapse  of 
time,  he  cannot  perceive  any  object  distinctly  by 
the  brightest  candlelight.  If  the  patient  is  permitted 
to  remain  in  this  state  of  disease,  the  sight  will  be- 
come weak  by  daylight,  the  rays  of  the  sun  will  be 
too  powerful  to  be  endured,  whether  they  are 
direct  or  reflected  ; lippitude  is  sometimes  induced  ; 
myopism,  or  shortness  of  sight,  succeeds  ; and,  in 
progress  of  time,  vision  becomes  so  impaired  and 
imperfect,  that  apprehensions  of  a total  loss  of  sight 
are  entertained ; and  this  dreadful  consequence 
has  been  known  to  ensue,  where  the  complaint 
has  been  totally  neglected,  or  left  to  nature,  or 
where  ineffectual  remedies  have  been  employed.” 
(Bontius,  p.  73.) 

“ It  has  been  remarked  by  some,  that  the 
patients  are  capable  of  seeing  distinctly,  at  all 
periods  of  the  complaint,  with  the  aid  of  a strong 
artificial  light ; but,  in  bad  cases  of  hemeralopia, 
in  my  practice,  the  patients  positively  denied  the 
existence  of  the  sense  of  distinct  sight  by  very  clear 
candlelight.”  (Bampfield  in  Medico-Chir.  Trans. 
vol.  v.  p.  39,  40.) 

The  duration  of  the  disease,  when  left  to  itself, 
is  generally  from  two  weeks  to  three  or  six  months. 
Experience  has  not  proved  that  the  disposition  to 
the  complaint  depends  upon  any  particular  colour 
of  the  iris,  as  several  writers  have  conjectured  ; nor 
upon  the  largeness  of  the  eyes,  as  alleged  by  Hip- 
pocrates. (Lib.  vi.  sec.  7.) 

In  idiopathic  cases,  the  health  does  not  in  ge- 
neral suffer,  and,  except  in  the  worst  stage,  the 
eye  is  not  altered  in  appearance.  But,  in  cases 
of  long  duration,  the  pupil,  according  to  Mr. 
Bampfield,  “ is  often  contracted,  and  the  eyes 
and  actions  of  the  patient  evince  marks  of  painful 
irritation,  if  the  eyes  are  exposed  to  a vivid  light ; 
or  if  he  looks  upward.  But,  if  they  meet  the 
direct  rays  of  the  sun,  which  in  the  tropics  are 
always  powerful,  or  a strong  glaring  reflection  of 
them,  pain  and  temporary  blindness  are  induced, 
from  which  the  patient  recovers,  by  closing  his 
eyelids  for  a time  to  exclude  the  rays  of  light,  and 
retiring  to  the  shade.  The  pupil  of  the  eye  is 
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considerably  dilated,  both  by  clay  and  night,  in 
the  proportion  of  about  one  case  in  twelve,  and 
at  night  the  pupil  is  often  dilated,  and  does  not 
perform  its  expansions  and  contractions,  when  ex- 
posed to  the  moon,  or  artificial  light.  The  cases, 
attended  with  dilated  pupil,  were  generally  those 
of  long  duration,  &c. 

“ Europeans,  who  have  been  once  affected  with 
hemeralopia,  in  tropical  climates,  are  particularly 
liable  to  a recurrence  of  this  disease,  as  long  as  they 
remain  in  them.”  (Bampfield , Op.  cit.  p.  42,  43.) 

In  two  examples,  described  by  Dr.  Andrew 
Smith,  the  pupils  were  observed  to  contract  and 
dilate  regularly  in  the  day  time,  according  to  the 
quantity  of  light ; but,  after  sunset,  they  seemed 
a little  more  dilated  than  natural,  and  contracted 
but  sluggishly  upon  exposure  to  light,  while  the 
eyes  themselves  seemed  devoid  of  their  usual 
energy  and  vivacity.  (See  Edin.  Med,  and  Sur- 
gical Journ.  No,  74.  p.  22.) 

The  proximate  causes  of  hemeralopia  are  not 
well  ascertained.  Sleeping  with  the  face  exposed 
to  the  brilliancy  of  daylight,  the  vivid  reflection 
of  the  sun’s  rays  from  the  sandy  shores  of  hot 
countries,  and  bright  moonlight,  have  been  enu- 
merated as  exciting  causes.  Dr.  Pye  regards  the 
disorder  as  intermittent.  (Med.  Obs.  arid  In- 
quiries, vol.  i.  art.  13.)  But,  as  Mr.  Bampfield 
properly  observes,  though  the  complaint  is  cer- 
tainly periodical,  there  is  nothing  in  its  character 
tending  to  prove,  that  it  is  influenced  by  the  same 
causes  as  intermittent  fever.  The  latter  gentle- 
man conjectures,  “ that  too  much  light  suddenly 
transmitted  to  the  retina,  or  for  a long  period 
acting  on  it,  may  afterwards  render  it  unsuscepti- 
ble of  being  stimulated  to  action,  by  the  weaker 
or  smaller  quantities  of  light  transmitted  to  it 
by  night.”  (P.  44.)  The  same  sentiment  is 
adopted  by  Dr.  Smith.  (Edin.  Med.  Journ. 
No.  74.  p.  23.)  Amongst  other  objections  to 
this  explanation,  however,  it  might  be  remarked, 
that  the  patients  do  not  always  see,  though  the 
light  be  good  ; and  Mr.  Bampfield’s  own  “ pa- 
tients positively  denied  the  existence  of  distinct 
sight  by  very  clear  candlelight.”  Besides,  if  the 
disease  were  entirely  caused  by  the  sudden  or  long 
operation  of  vivid  light,  one  would  conclude, 
that  all  persons  subjected  to  that  cause  ought 
to  have  the  effect  produced,  which  is  far  from 
being  the  case. 

When  the  tongue  is  white,  and  the  patient 
has  headach  and  bilious  complaints,  M.  Lassus 
thinks  the  cause  of  the  disease  is  in  the  sto- 
mach and  primee  vim.  The  same  author  likewise 
states,  that  hemeralopia  attacks  debilitated  persons, 
subject  to  catarrhal  affections,  residing  in  damp 
situations,  and  living  on  indigestible  food.  From 
the  combination  of  such  causes  (says  he)  the  dis- 
order was  epidemic  in  the  vicinity  of  Montpellier., 
(Sauvage,  Nosolog.  Mdthod.  t.  ii.  p.  732.) ; at 
Belle-Isle  sur  Mer.  (Recueil  d’ Observ.  de  Mt- 
decine  des  Hopitaux  Militaires,  par  Richard,  t.  ii. 
p.  573.)  ; and  hence,  it  is  endemic  in  watery  situ- 
ations, where  the  nights  are  cold  and  damp.  They 
who  expose  themselves  to  this  humidity  (says  M. 
Lassus),  or  who  navigate  along  the  eastern  coasts 
of  Africa,  who  traverse  the  Mozambique  channel, 
or  sail  along  the  coasts  of  Malabar  and  Coroman- 
del, are  sometimes  attacked  by  it.  (See  Patholo- 
gie  Chir.  t.  ii.  p.  542,  543.)  Hemeralopia  some- 
times occurs  as  a symptom  of  the  scurvy.  This  fact 


was  noticed  by  Mr.  Telford,  in  Sir  G.  Blane’s 
Treatise  on  Diseases  of  Seamen,  and  it  is  likewise 
confirmed  by  Mr.  Bampfield,  wdio  remarks,  that 
hemeralopia  should  be  referred  to  the  same  causes 
as  scurvy,  “ when  the  subject  of  it  has  for  a long 
period  subsisted  on  a salted  diet  at  sea,  &c.,  and 
if  any  other  scorbutic  symptom  be  present,  such 
as  spongy  gums,  ecchymoses,  saline  smell  of  the 
secretions,  ulcers,  with  liver-like  fungus,  &c.” 
(Medico-Chir.  Trans,  vol.  v.  p.  45.) 

In  July  and  August,  1834,  hemeralopia  was 
epidemic  in  two  battalions  of  the  19th  Prussian 
regiment  of  the  line,  138  soldiers  having  been 
attacked  by  it,  while  quartered  at  Ehrenbreitstein 
and  Pfaffendorf.  Those  who  suffered  were  un- 
able to  find  their  muskets,  if  they  put  them  out  of 
their  hands  at  night,  and  they  experienced  such 
difficulty  in  discerning  at  that  time,  even  near 
objects,  that  they  were  afraid  of  quitting  the  sentry- 
box,  lest  they  should  not  find  it  again.  Surgeon- 
general  Hiibner  attributed  the  origin  of  the  dis- 
order to  the  following  causes  : — 1.  The  great  heat 
of  the  summer.  2.  The  fatigue  of  the  men  in 
the  frequent  ascent  of  the  steep  heights  of  Ehren- 
breitstein and  Pfaffendorf.  3.  The  frequency  of 
their  exercise  and  parade,  on  an  unshaded  and 
dazzling  sandy  soil,  where  also  they  were  exposed 
to  the  reflection  of  the  sun  from  the  Rhine.  4. 
The  extreme  darkness  of  their  rooms,  which  ren- 
dered their  eyes  too  sensible  to  bear  the  open  day- 
light without  ill  consequences.  (See  Med.  Zeitung , 
and  Dull.  Journ.  of  Med.  Science , vol.  viii.  p.  1 23.) 

This  disease  (according  to  Scarpa)  may  com- 
monly be  completely  cured,  and  oftentimes  in  a 
very  short  time,  by  employing  emetics,  aperient 
powders,  and  pills,  and  a blister  on  the  nape  of  the 
neck ; and  topically,  the  vapours  of  ammonia  ; 
followed,  towards  the  end  of  the  treatment,  by 
bark,  conjoined  with  valerian.  In  cases  in  which 
the  disease  has  been  preceded  by  plethora,  and 
suppressed  perspiration,  bleeding  and  sudorifics  are 
also  indicated.  (Cap.  xix.  p.  322.  333.) 

One  hundred  cases  of  idiopathic,  and  two  hun- 
dred of  symptomatic  or  scorbutic  hemeralopia, 
occurred  in  the  practice  of  Air.  Bampfield,  in 
different  parts  of  the  globe,  but  chiefly  in  the  East 
Indies.  All  these  cases  perfectly  recovered  : and 
hence  we  may  infer,  that,  under  proper  treatment, 
a favourable  prognosis  may  always  be  given. 

In  a few  instances, -however,  night-blindness  is 
congenital  and  constitutional,  and  altogether  be- 
yond the  reach  of  any  curative  measure.  It  is  said 
sometimes  to  be  hereditary  ; and  the  writer  of  the 
article  Nyctalopia,  in  Dr.  Rees’s  Cyclopaedia,  was 
acquainted  with  an  instance,  in  which  it  occurred  to 
two  children  of  the  same  family.  A congenital 
case,  which  had  continued  many  years  without 
change,  and  independently  of  any  disease,  is  re- 
lated by  Dr/  Parham.  (See  Med.  Obs.  and  In- 
quiries, vol.  i.  p.  122.  note.) 

The  treatment,  which  Air.  Bampfield  adopted, 
was  simple.  “ A succession  of  blisters  to  the  tem- 
ples (says  he),  of  the  size  of  a crown,  or  half- 
crown  piece,  applied  tolerably  close  to  the  exter- 
nal canthus  of  the  eye,  has  succeeded  in  every 
case  of  idiopathic  hemeralopia  which  I have  seen, 
&c.  The  first  application  of  blisters  commonly 
enables  the  patient  to  see  dimly  by  candlelight, 
or  perceive  objects  without  the  power  of  discrimi- 
nating what  they  are.  In  some  slight  cases,  which 
admitted  of  easy  cure,  the  first  application  sue- 
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ceeded  perfectly.  The  second  application  of 
blisters  commonly  enables  the  patient  to  see  by 
candlelight  distinctly,  perhaps  by  bright  moonlight, 
and  even  half  an  hour  after  sunset,  or  the  sight  is 
restored  for  short  periods  during  the  night,  and  is 
again  abolished.  The  second  application  very 
often  effects  a perfect  recovery.  The  third,  fourth, 
or  fifth  applications  in  succession,  generally  pro- 
duce a complete  recovery,  where  the  first  or 
second,  have  failed ; but  some  rare  instances  of 
very  obstinate  hemeralopia  have  required  even  ten 
successive  blisters  to  each  temple  ; or,  instead  of 
using  them  in  succession,  a perpetual  vesicatory 
lias  been  formed  on  each  temple,  and  maintained 
until  a cure  has  been  accomplished  ; an  event, 
which  has  generally  followed  in  a fortnight.” 
( Bampfield  in  Medico-Chir.  Trans,  vol.  v.  p.  47, 
48.)  In  some  cases,  shades  over  the  eyes  were 
worn  during  the  treatment,  and  a certain  time  after 
the  cure.  The  patients  were  also  often  directed 
to  bathe  their  eyes  with  cold  water,  two  or  three 
times  a day. 

The  epidemic  hemeralopia  amongst  the  Prussian 
soldiers  at  Ehrenbreitstein,  was  cured  by  change 
of  quarters,  removing  the  exciting  causes,  already 
specified,  and  having  recourse  to  cold  lotions. 

Mr.  Bampfield  knew  of  some  instances,  in 
which  electricity  was  successfully  employed,  as  a 
topical  stimulus  to  the  eye.  Pie  also  informs  us, 
that  a spontaneous  cure  sometimes  followed  the 
eruption  of  boils  on  the  head  or  face,  or  the  for- 
mation of  abscesses  on  these  parts,  or  in  the  ears. 

Although  blisters  will  generally  effect  a cure, 
there  were  particular  cases  in  which  Mr.  Bamp- 
field administered  cathartics,  such  as  calomel  and 
the  neutral  salts.  In  these  examples,  the  patient 
had  bilious  complaints,  indicated  by  a yellow  state 
of  the  tongue  and  skin,  headach,  and  pain  about 
the  praecordia  ; or  symptoms  of  indigestion  ; white 
tongue,  loss  of  appetite,  pain  and  flatulence  of  the 
stomach,  &c.  With  blisters  and  aperient  medicines, 
Mr.  Lawrence  sometimes  combines  cupping  on  the 
temples,  or  nape  of  the  neck.  (On  Bis.  of  the 
Eye,  p.  570.) 

The  patients,  treated  by  Dr.  Smith,  were  put 
into  a ward  moderately  lighted,  and  their  bowels 
emptied  by  a gentle  cathartic.  A blister  was  then 
applied  to  each  temple,  and  kept  open  with  savin 
cerate.  A little  of  a solution  of  the  oxymuriate  of 
mercury,  in  the  proportion  of  two  grains  to  an 
ounce  of  water  was  dropped  into  the  eyes  twice 
a day.  The  purgatives  were  repeated  on  the  third 
day,  and  the  quantity  of  light  to  which  the  patients 
were  exposed,  was  afterwards  gradually  increased. 
(See  Edin.  Med.  Journ.  No.  74.  p.  24.) 

In  scorbutic  hemeralopia,  blisters  are  to  be 
deferred  until  the  state  of  the  constitution  has  been 
amended,  by  giving  lemon  and  lime  j uice,  and  fresh 
animal  and  vegetable  food  ; because  hemeralopia 
often  gradually  ceases  as  the  scurvy  is  cured ; and 
before  this  last  event,  the  blister  might  produce  a 
scorbutic  ulcer.  Mr.  Bampfield  estimates,  that 
about  one-third  of  the  cases  of  scorbutic  hemera- 
lopia resist  the  efficacy  of  the  antiscorbutic  regi- 
men and  medicines;  add  consequently  must  ulti- 
mately be  treated  as  idiopathic  cases. 

The  frequent  recurrence  of  this  disease,  during 
the  patient’s  continuance  in  a tropical  or  hot  cli- 
mate, naturally  suggests  the  propriety  of  recom- 
mending him  to  return  to  his  native  climate,  by 
which  change  the  tendency  to  a relapse  is  in  ge- 


neral completely  removed.  ( Bampfield , in  Medico- 
Chir.  Trans,  vol.  v.  p.  53.) 

Consult  Celsus  de  Re  Medica,  cap.  G.  lib.  G.  Galeni 
Op.  Lib.  de  Oculis,  pars  iv.  cap.  11.22.  JEtii  Sermo 
Septimus,  cap.  48.  &c.  Paul,  ^ginas,  lib.  iii.  cap.  48. 
Actuarius , De  Method.  Med.  lib.  iv.  cap.  11.  Rhases,  De 
TEgritud.  Ocul.  cap.  4.  Avicenna,  lib.  iii.  fen.  3.  tractat.  4. 
Fabricii  Hildani  centur.  i.  obs.  24.  ; centur.  v.  obs.  13. 
Plainer,  Praxis  Med.  C.  A.  Bergen,  et  J.  C.  Weise , De 
Nyctalopia  seu  Cascitate  Nocturna;  Haller,  Disp.  ad 
Morb.  &c.  359.  Journal  de  Medecime  et  de  Chirurgie, 
an  1756,  t.  iv.  Medical  Observations  and  Inquiries,  vol. 
h _ Recueil  d’ Observations  de  Medecine  des  Hopitaux 
Militaires,  par  Richard,  t.  ii.  Huport,  Mtimoire  sur  la 
Goutte  Sereine  Nocturne  epidemique,  ou  Nyctalopie. 
Observations  on  Tropical  Nyctalopia,  by  Mr.  J.  Forbes, 
in  Edinb.  Medical  and  Surgical  Journal,  No.  xxviii.  p. 
417,  et  seq..  Richter' s Anfangsgriinde  der  Wundarzney- 
kunst,  b.  iii.  p.  483,  et  seq.  Schmucker’ s Chirurgische 
Schriften,  band.  2.  Saggio  di  Osservazioni  e d’Espe- 
rienze  sulle  Principali  Malattie  degli  Occhi  di  Antonio 
Scarpa,  p.  322,  et  seq.  edit.  8vo.  Venezia,  1802.  Lassus, 
Pathologie  Chirurgicale,  t.  ii.  p.  539.  edit.  2.  Rees' s Cy- 
clopaedia, art.  Nyctalopia.  A Practical  Essay  on  Heme- 
ralopia, or  Night-blindness,  commonly  called  Nyctalopia, 
by  R.  IF.  Bampjield,  in  Medico- Chirurgical  Trans,  vol. 
v.  p.  32,  et  seq.  A.  Shnpson  on  Hemeralopia,  8vo.  Glas- 
gow, 1819.  C.  H.  Weller,  Manual  of  the  Dis.  of  the  Eye, 
transl.  by  D.  Monteath,  vol.  ii.  p.  142.  8vo.  Glasgow, 
1821.  Good's  Study  of  Medicine,  vol.  iv.  p.  203.  edit.  3! 
1829.  W.  Lawrence  on  Dis.  of  the  Eye,  p.  568.  8vo. 
Lond.  1833.  Hr.  A.  Smith,  in  Edinb.  Med.  and  Surgical 
Journ.  No.  lxxiv.  W.  Mackenzie  on  Dis.  of  the  Eye,  p. 
880,  ed.  2.  8vo.  Lond.  1835.  Robert  Middlemore,  on  Dis. 
of  the  Eye,  vol.  ii.  p.  225.  8vo.  Lond.  1835.  II.  E.  C. 
Richter,  Scriptores  Ophthalmologici  Minores,  vol.  iii. 
Dublin  Journ.  of  Med.  Science,  vol.  viii.  p.  123.  8vo.  1835 

HEMIOPIA.  (from  yi/mo-vs,  half,  and  the 
eye.)  A certain  disorder  of  the  eye,  in  which  the 
patient  cannot  see  the  whole  of  any  object  which 
he  is  looking  at,  but  only  a part  of  it.  Sometimes 
he  sees  the  middle,  but  not  the  circumference  ; 
sometimes  the  circumference,  but  not  the  centre  ; 
while,  on  other  occasions,  it  is  only  the  upper  or 
lower  half  which  is  discerned.  Sometimes  objects 
are  seen  thus  imperfectly,  whether  distant  or  near  ; 
sometimes  only  when  they  are  near,  and  not  at  a 
great  distance. 

The  causes  of  hemiopia  are  divided  by  Richter 
into  four  kinds. 

To  the  first  belong  opacities  of  the  cornea  and 
crystalline  lens,  especially  such  as  destroy  the 
transparency  of  only  a certain  portion  of  these 
parts.  The  cure  of  this  species  of  hemiopia  de- 
pends upon  the  removal  of  the  partial  opacity 
from  which  it  originates.  (See  Cataract,  and 
Cornea,  Opacities  of.) 

Under  certain  circumstances,  persons,  whose 
upper  eyelids  cannot  be  properly  raised,  are  af- 
fected with  hemiopia.  They  can  only  discern  the 
lower  half  of  an  object,  which  is  near  and  of  large 
size,  unless 'they  go  farther  from  it,  draw  their 
heads  backward,  or  turn  their  eyes  downward. 

The  pupil,  in  particular  instances,  becomes  drawn 
away  from  the  middle  of  the  iris,  or  there  may  be 
a separation  of  the  iris  from  the  margin  of  the 
cornea  by  external  violence,  or  other  causes. 

Each  of  these  occurrences  may  cause  hemiopia 
of  an  incurable  kind. 

The  foregoing  species  of  hemiopia  are  merely 
effects  of  other  diseases.  The  fourth  and  last  kind 
is  the  most  important,  being  generally  regarded  as 
an  independent  disorder.  Sometimes  it  appears 
to  be  the  effect  of  a sudden  and  transient  irritation, 
producing  a morbid  sensibility  in  the  optic  nerve. 

The  causes  of  this  sort,  of  case,  if  we  can  credit 
Richter,  are  mostly  seated  in  the  abdominal 
viscera.  When  the  affection  is  more  durable, 
forming  what  has  been  termed  amaurosis  dimidiata, 
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the  same  treatment  is  indicated  as  in  amaurosis;  in 
which,  indeed,  it  often  terminates.  ( Richter , 
Anfangsgr.  der  Wundarzn.  b.  iii.  kap.  17.) 

Dr.  Wollaston,  who  experienced  two  attacks  of 
hemiopia,  and  wrote  a paper  on  the  semidecussation 
of  the  optic  nerves,  concluded  that  the  disorder 
might  depend  upon  injury  of  one  of  the  thalami, 
occasioning  insensibility  of  the  right  or  left  halves 
of  the  retinae,  according  to  the  nervous  filaments 
implicated.  (See  Phil.  Traits,  for  1824,  p.  224.) 
For  reasons  against  this  hypothesis,  consult  Mac- 
kenzie on  Dis.  of  the  Eye,  ed.  2.  p.  892.) 

HEMORRHAGE,  (from  aT/ua,,  blood,  and 
pvyvuiui,  to  break  out.)  Bleeding.  Effusion,  or  loss 
of  blood. 

This  is  doubtless  one  of  the  most  important  sub- 
jects in  surgery.  The  fear  of  hemorrhage  retarded 
the  improvement  of  our  profession  for  ages ; the 
ancients,  ignorant  how  to  stop  bleeding,  were 
afraid  to  cut  out  the  most  trivial  tumour,  or  they 
did  so  with  terror.  They  generally  performed 
slowly  and  imperfectly,  by  means  of  burning  irons 
or  ligatures,  the  same  operations  which  the  mo- 
derns execute  quickly  and  safely  with  a knife.  If 
the  old  surgeons  ventured  to  amputate  a limb, 
they  only  did  so,  after  it  had  mortified,  by  dividing 
the  dead  parts ; and  so  great  was  their  appre- 
hension of  hemorrhage,  that  they  only  dared  to 
cut  parts  which  could  no  longer  bleed.  ( John 
Bell’s  Principles  of  Surgery , vol.  i.  p.  142.)  But 
not  only  as  a consequence  of  surgery,  is  hemor- 
rhage to  be  feared ; it  is  also  one  of  the  most 
alarming  accidents  which  surgery  is  called  upon 
to  relieve.  “ Un  sentiment  natur el  attache  a Videe 
de  perdre  son  sang  ; un  terreur  machinate,  dont  l’ en- 
fant qui  commence  a parler,  et  I'homme  le  plus  decide, 
sont  egalement  susceptibles.  On  ne  pent  point  dire, 
que  cette  peur  soit  chimerique.  Si  Von  comptoit  ceux, 
qui  perdent  la  vie  dans  une  bataille,  on  verroit,  que 
les  trois  quarts  ont  p6ri  par  quelque  hemorrhagie  ; 
et  dans  les  grandes  operations  de  chirurgie  cet  ac- 
cident est  presque  toujours  le  plus  formidable.” 
( Morand , Mem.  de  VAcad.  de  Chir.  vol.  v.  8vo.) 

As  the  blood  circulates  in  the  arteries  with 
much  greater  impetus  and  rapidity  than  in  the 
veins,  it  necessarily  follows,  that  their  wounds  are 
generally  attended  with  more  profuse  hemorrhage, 
than  those  of  the  latter  vessels,  and  that  such  he- 
morrhage is  more  difficult  to  suppress.  However, 
as  the  blood  also  flow's  through  veins  of  great 
magnitude  with  much  velocity,  bleeding  from 
them,  if  they  lie  deeply,  is  frequently  highly  dan- 
gerous, and  sometimes  unavoidably  fatal.  When 
a large  artery  is  wounded,  the  blood  is  of  a bright 
scarlet  colour,  and  gushes  from  the  vessel  per 
saltum  ; but,  if  the  artery  be  of  inferior  size,  the 
blood,  which  first  spoil ts  from  it,  does  not  issue  per 
saltum,  and  it  is  not  until  the  first  gush  has  subsided, 
that  the  stream  takes  place  in  jets.  (See  J.  W. 
Earle,  in  Lond.  Med.  Gaz.  vol.  xvi.  p.  9.)  The 
blood  issues  from  a vein  in  an  even  unbroken  stream, 
and  is  of  a dark  purple  red  colour.  It  is  of  great 
practical  use  to  remember  these  distinguishing  dif- 
ferences, between  arterial  and  venous  hemorrhage, 
because,  though  in  both  cases  the  oozing  of  blood 
may  be’  equal  in  quantity,  yet,  in  the  latter  in- 
stance, the  surgeon  is  often  justified  in  bringing 
the  sides  of  a wound  together,  without  taking  far- 
ther means  to  suppress  the  bleeding,  while  it  might 
not  be  proper  to  adopt  the  same  conduct,  were 
there  an  equal  discharge  of  arterial  blood. 


Dr.  Jones  has  favoured  the  world  with  a match- 
less work  on  the  present  subject ; and  as  one  grand 
object  of  this  Dictionary  is  to  present  a careful  ac- 
count of  the  principal  improvements  in  surgical 
science,  I shall  first  endeavour  to  make  the  reader 
acquainted  with  the  more  accurate  doctrines  first 
promulgated  by  this  gentleman  relative  to  the  sub- 
ject of  hemorrhage.  Afterwards,  the  surgical  means, 
to  be  practised  in  different  cases,  will  be  considered. 

The  sides  of  the  arteries  are  divisible  into  three 
coats.  The  internal  one  is  extremely  thin,  and 
transparent  and  smooth,  with  an  appearance  some- 
what like  that  of  a serous  membrane.  It  is  elastic 
and  firm  (considering  its  delicate  structure)  in  the 
longitudinal  direction,  but  so  weak  in  the  circular 
as  to  be  very  easily  torn  by  the  slightest  force  applied 
in  that  direction.  Its  diseases  prove,  that  it  is  vas- 
cular, and  probably  it  is  sensible.  The  experiments 
of  M.  Manec  prove,  that  it  secretes  an  unctuous 
matter,  which  facilitates  the  course  of  the  blood  ; 
another  fact,  in  confirmation  of  its  vascularity. 
(See  Manec,  Traitd  de  la  Ligature  des  Arteres  • 
Paris,  1832,  in  fol.) 

The  middle  coat  is  the  thickest,  and  is  composed 
of  fibres,  all  arranged  in  a circular,  or,  as  is  some- 
times alleged,  in  a spiral  manner;  they  differ, 
however,  from  common  muscular  fibres  in  being 
more  elastic,  by  which  they  tend  to  keep  a dead 
artery  open,  and  of  a cylindrical  form.  They 
differ  also  from  common  muscular  fibres  in  the 
facility  with  which  they  are  divided  by  any  trivial 
pressure,  whether  made  with  the  ligature,  forceps, 
or  the  nail.  (See  J.  Lisfranc,  De  V Obliteration 
des  Arteres,  p.  9.)  Another  difference  is,  the  ab- 
sence of  fibrine  from  the  fibrous  coat  of  an 
artery.  As  this  middle  coat  has  no  longitudinal 
fibres,  the  circular  fibres  are  held  together  by 
a slender  connection,  which  yields  readily  to  any 
force,  applied  in  the  circumference  of  the  artery. 
It  easily  gives  way,  whether  the  force  is  exerted 
in  the  direction  of  the  diameter,  or  in  that  of  the 
course  of  the  vessel.  (See  J.  L.  Sanson,  Des  He - 
morrhagies  Traumatiques , p.  33.) 

The  external  coat  is  remarkable  for  its  white- 
ness, density,  and  great  elasticity.  It  adheres  to 
the  middle  coat  by  means  of  very  fine  reddish  fila- 
ments, analogous  to  those  which  unite  the  middle 
to  the  internal  coat,  and  it  manifestly  receives  the 
vasa  vasorum  (See  J.  L.  Sanson,  Op.  cit.)  When 
an  artery  is  surrounded  with  a tight  ligature,  its 
middle  and  internal  coats  are  as  completely  divided 
by  it  as  they  could  be  by  a knife,  while  the  external 
coat  remains  entire.  ( Jones f 

If  an  artery  be  extended  longitudinally,  the 
internal  tunic  is  first  ruptured,  and  then  the 
middle  one  ; but,  the  external  coat  will  admit  of 
being  elongated  to  a great  extent,  before  it  will  be 
torn.  If  an  artery  is  twisted,  rents  are  formed  in 
the  internal  coat,  and  next  in  the  middle  one  • 
but  it  is  difficult  to  produce  a complete  rupture 
of  the  external  tunic.  If  an  artery  is  struck  and 
forcibly  contused  ; or  if  it  is  surrounded  with  a tight 
ligature  ; its  internal  and  middle  coats  are  readily 
divided,  but  the  external  one  still  makes  resist- 
ance. (See  L.  J.  Sanson,  Des  Hemorrhagies  Trau- 
matiques, p.  33.) 

In  addition  to  these  three  coats,  it  would  appear 
from  the  researches  of  M.  Malgaigne,  that,  in  the 
aorta,  and  the  large  trunks  derived  from  it,  there  is 
interposed  between  the  internal  and  fibrous  coats 
one,  which  he  has  named  sclerous,  which  renders 
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the  aorta  stronger  and  more  rigid  than  the  pul- 
monary artery  ; and  is  the  seat  of  various  earthy, 
steatomatous,  and  cartilaginous  formations,  met 
with  in  the  former  vessel.  It  is  certainly  remark- 
able, that  no  good  specimen  of  an  ossification  of 
the  pulmonary  artery,  has  ever  been  noticed.  (See 
J.  Lisfranc,  De  l’ Obliteration  des  Arteres,  p.10.) 

Besides  these  proper  coats,  all  the  arteries,  in 
their  natural  situations,  are  connected,  by  means 
of  fine  cellular  tissue,  with  surrounding  mem- 
branous sheaths.  If  an  artery  be  divided,  the  di- 
vided parts,  owing  to  their  elasticity,  recede  from 
each  other,  and  the  length  of  the  cellular  tissue, 
connecting  the  artery  with  the  sheath,  admits  of  its 
retracting  a certain  way  within  the  sheath. 

Another  important  fact  is,  that  when  an  artery 
is  divided,  its  truncated  extremities  contract  in  a 
greater  or  less  degree,  and  the  contraction  is  gene- 
rally, if  not  always,  permanent. 

Arteries  are  furnished  with  arteries,  veins,  ab- 
sorbents, and  nerves ; a structure,  which  makes 
them  susceptible  of  every  change  to  ivhich  living 
parts  are  subjected  in  common ; enables  them  to 
inflame,  when  injured,  and  to  pour  out  coagulating 
lymph,  by  which  the  injury  is  repaired,  or  the  tube 
permanently  closed.  (See  Jones  on  Hemorrhage .) 

Petit,  the  surgeon,  in  1731,  first  endeavoured 
to  explain  the  means,  which  nature  employs  for 
the  suppression  of  hemorrhage.  He  thought  that 
bleeding  from  a divided  artery  is  stopped  by  the 
formation  of  a coagulum  of  blood,  which  is  situ- 
ated partly  within,  and  partly  without  the  vessel. 
The  clot,  he  says,  afterwards  adheres  to  the  inside 
of  the  artery,  to  its  orifice,  and  to  the  surrounding 
parts  ; and  he  adds,  that  when  hemorrhage  is 
stopped  by  a ligature,  a coagulum  is  formed 
above  the  ligature,  which  only  differs  in  shape 
from  the  one  which  takes  place  when  no  ligature 
is  employed.  His  theory  leads  him  to  recommend 
compression  for  the  support  of  the  coagulum. 

In  1736,  Morand  published  additional  interest- 
ing remarks.  He  allowed,  that  a coagulum  had 
some  effect  in  stopping  hemorrhage  ; but  con- 
tended, that  a corrugation,  or  plaiting,  of  the  cir- 
cular fibres  of  the  artery  which  diminish  its  canal, 
and  a shortening  and  consequent  thickening  of  its 
longitudinal  ones,  which  nearly  rendered  it  im- 
pervious, had  some  share  in  the  process.  He 
thought  that  the  cavity  of  an  artery  might  be 
obliterated,  by  the  puckering,  or  corrugation,  when 
circular  pressure,  like  that  of  a ligature,  was  made. 

Morand  erred  chiefly  in  his  mode  of  explana- 
tion, and  in  his  belief  in  the  existence  of  longi 
tudinal  fibres,  which  no  modern  anatomists  admit; 
for  the  con  traction  and  retraction  of  divided  arteries 
are  indisputable  facts,  and,  as  Dr.  Jones  remarks, 
this  does  not  affect  the  truth  of  his  general  con- 
clusion, that  the  change,  produced  on  a divided 
artery,  contributes  ivith  the  coagulum  to  stop  the 
fow  of  blood. 

Mr.  S.  Sharp  (2d  edit,  of  Operations  of  Sur- 
gery, 1739)  supported  the  same  doctrine.  “ The 
blood-vessels,  immediately  upon  their  division, 
bleed  freely,  and  continue  bleeding,  till  they  are 
either  stopped  by  art,  or  at  length  contracting, 
and  withdrawing  themselves  into  the  wound,  their 
extremities  are  shut  up  by  coagulated  blood.” 

Pouteau  (Melanges  de  Chirurgie,  1760),  de- 
nied, that  a coagulum  is  always  found  after  an 
artery  is  divided ; and  when  it  is,  he  thought  it 
only  a feeble  subsidiary  means  towards  the  sup- 


pression of  hemorrhage.  He  contended,  that  the 
retraction  of  the  artery  had  not  been  demonstrated, 
and  could  not  be  more  effectual  than  a coagu- 
lum. His  theory  was,  that  the  swelling  of  the 
cellular  membrane,  at  the  circumference  of  the 
cut  extremity  of  the  artery,  forms  the  principal 
impediment  to  the  flow  of  blood  ; and  that  a liga- 
ture is  useful  in  promoting  a more  immediate  and 
extensive  induration  of  the  cellular  substance. 

Gooch,  White,  Aikin,  and  Kirkland,  all  oppose 
Petit’s  doctrine  of  coagulum.  The  first  blends 
some  of  Pouteau’s  theory  with  his  own,  by  ob- 
serving, that  “ when  a small  arlery  is  totally  di- 
vided, its  retraction  may  bring  it  under  the 
surrounding  parts,  and  with  the  natural  contraction 
of  the  diameter  of  its  mouth,  assisted  by  the  com- 
pressive power  of  those  parts,  increased  by  their 
growing  tumid,  the  efflux  of  blood  may  be 
stopped.” 

White  was  convinced,  from  what  Gooch  had 
suggested,  and  Kirkland  confirmed,  that  the  ar- 
teries, by  their  natural  contraction,  coalesce  as 
far  as  their  first  ramification. 

Dr.  Jones  admits,  that  an  artery  contracts  after 
it  has  been  divided,  and  his  experiments  authorise 
him  to  say,  that  the  contraction  of  an  artery  is  an 
important  means,  but  certainly  not  the  only,  nor 
even  the  chief  means,  by  which  hemorrhage  is 
stopped.  When  the  artery  is  above  a certain 
size,  the  impetuous  flow  of  blood  through  the 
wound  of  the  artery  would  resist  the  contraction 
of  the  vessel  in  such  a decree,  that  the  conse- 
quenees  would  be  fatal  in  almost  every  instance, 
were  it  not  for  the  formation  of  coagulum. 

Mr.  J.  Bell  supposed,  that  when  hemorrhage 
stops  of  its  own  accord,  it  is  neither  from  the  re- 
traction of  an  artery,  nor  the  constriction  of  its 
fibres,  nor  the  formation  of  clots,  but  by  the 
cellular  tissue  which  surrounds  the  artery  being 
injected  with  blood.  I must  refer  the  reader  to 
Dr.  Jones’s  work  for  a complete  exposure  of  the 
inconsistencies  and  absurdities  in  Mr.  Bell’s  ac- 
count of  his  own  theory.  (See  p.  25,  &c.)  Dr. 
Jones  concludes  his  criticisms  on  Mr.  Bell  with 
observing,  that  if  this  gentleman  really  mean  to 
confine  his  doctrine  of  the  natural  means  of  sup- 
pressing hemorrhage  to  the  injection  of  the  cellu- 
lar tissue  round  the  artery  with  blood,  he  dwells 
improperly  on  one  of  the  attendant  circumstances, 
to  the  exclusion  of  the  retraction  and  contraction 
of  an  artery,  and  the  formation  of  a distinct  clot, 
all  primary  parts  of  the  process. 

The  blood,  besides  filling  the  cellular  tissue 
round  the  artery,  also  fills  that  which  is  at  the 
mouth  of  the  artery  in  a particular  manner ; for 
the  divided  vessel,  by  its  retraction  within  its 
cellular  sheath,  leaves  a space  of  a determinate 
form,  which,  when  all  the  circumstances  necessary 
for  the  suppression  of  hemorrhage  operate,  is  gra- 
dually filled  up  by  a distinct  clot.  (Jones.) 

Arteries  of  the  fourth  or  fifth  order,  like  those 
of  the  forearm  and  leg,  have  not  any  well-defined 
sheath  ; and  hence  the  constantly  greater  difficulty 
of  insulating  small  vessels  than  large.  (See  P. 
P.  Manec,  de  la  Ligature  des  Arteres,  p.  3.) 

Means  of  Nature  in  stopping  Bleeding  from 
divided  Arteries. 

Dr.  Jones  has  given  a faithful  and  accurate 
detail  of  a series  of  experiments  on  animals,  which 
demonstrate,  “ that  the  blood,  the  action,  and  even 
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the  structure  of  the  arteries,  their  sheath,  and  the 
cellular  substance  connecting  them  with  it,”  are 
concerned  in  stopping  bleeding  from  a divided 
artery  ot  moderate  size,  in  the  following  manner  : 
— “ An  impetuous  flow  of  blood,  a sudden  and 
forcible  retraction  of  the  artery  within  its  sheath, 
and  a slight  contraction  of  its  extremity,  are  the 
immediate,  and  almost  simultaneous,  effects  of  its 
division.  The  natural  impulse,  however,  with 
which  the  blood  is  driven  on,  in  some  measure 
counteracts  the  retraction,  and  resists  the  contrac- 
tion of  the  artery.  The  blood  is  effused  into  the 
cellular  tissue,  between  the  artery  and  its  sheath, 
and  passing  through  that  canal  of  the  sheath, 
which  had  been  formed  by  the  retraction  of  the 
artery,  flows  freely  externally,  or  is  extravagatecl 
into  the  surrounding  cellular  tissue,  in  proportion 
to  the  open  or  confined  state  of  the  wound.  The 
retracting  artery  leaves  the  internal  surface  of  the 
sheath  uneven,  by  lacerating  or  stretching  the 
cellular  fibres  that  connected  them.  These  fibres 
entangle  the  blood  as  it  flows,  and  thus  the  found- 
ation is  laid  for  the  formation  of  a coagulum  at  the 
mouth  of  the  artery,  and  which  appears  to  be  com- 
pleted by  the  blood,  as  it  passes  through  this  canal 
of  the  sheath,  gradually  adhering  and  coagulating 
around  its  internal  surface,  till  it  completely  fills 
it  up  from  the  circumference  to  the  centre.” 
(. Jones , p.  53.) 

The  effusion  of  blood  into  the  surrounding 
cellular  tissue,  and  between  the  artery  and  its 
sheath  ; but,  in  particular,  the  diminished  force 
of_  the  circulation  from  loss  of  blood,  and  the 
speedy  coagulation  of  this  fluid  under  these  cir- 
cumstances, most  essentially  contribute,  says  Dr. 
Jones,  to  the  desirable  effect. 

It  appears  then,  that  a coagulum,  which  Dr. 
Jones  calls  the  external  one,  situated  at  the  mouth 
of  the  artery,  and  within  its  sheath,  forms  the  first 
complete  obstacle  to  the  continuance  of  bleeding ; 
and  though  it  seems  externally  like  a continuation 
of  the  artery,  yet,  on  slitting  open  this  vessel,  its 
termination  can  be  plainly  observed,  with  the 
coagulum  shutting  up  its  mouth,  and  contained  in 
its  sheath. 

No  collateral  branch  being  very  near  the  im- 
pervious mouth  of  the  artery,  the  blood  just  within 
it  is  at  rest,  and  usually  forms  a slender  conical 
coagulum,  which  neither  fills  up  the  canal  of  the 
artery,  nor  adheres  to  its  sides,  except  by  a small 
portion  of  the  circumference  of  its  base,  near  the 
extremity  of  the  vessel.  This  coagulum  is  distinct 
from  the  former,  and  what  Dr.  Jones  calls  the 
internal  one. 

The  description  given  by  Mr.  Guthrie  of  this 
subject,  differs  in  some  respects  from  that  of  Dr. 
Jones.  The  contraction  of  the  divided  end  of  the 
artery  is  alleged  by  Mr.  Guthrie  “to  be  confined, 
in  the  first  instance,  to  its  very  extremity,  so  that 
the  barrier,  opposing  the  flow  of  blood,  is  formed 
by  this  part  alone.  This  contraction  goes  on, 
however,  increasing  for  the  space  of  an  inch,  and 
the  inside  of  this  contracted  inch  of  the  vessel  is 
filled  up  with  an  internal  coagulum,  which  takes 
the  shape  of,  and  adheres  to,  the  inside  of  the  artery, 
rarely  extending  as  far  as  a collateral  branch, *or 
under  almost  any  circumstances,  beyond  a couple 
of  inches.  (On  Dis.and  Injuries  of  Arteries,  p.  247 .) 

The  cut  end  of  the  artery  next  inflames,  and  the 
vasa  vasorum  pour  out  lymph  or  fibrine,  which 
fills  up  the  extremity  of  the  artery,  is  situated  be- 
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tween  the  internal  and  external  coagula,  and  is 
somewhat  intermingled  with  them,  or  adheres  to 
them,  and  is  firmly  united  all  round  to  the  internal 
coat  of  the  vessel.  Dr.  Jones  further  states,  that 
the  permanent  suppression  of  hemorrhage  chiefly 
depends  on  this  coagulum  of  fibrine;  but,  that  the 
end  of  the  artery  is  also  secured  by  a gradual  con- 
traction, which  it  undergoes,  and  by  an  effusion 
of  fibrine  between  its  tunics,  and  into  the  sur- 
rounding cellular  tissue  ; whereby  these  parts 
become  thickened,  and  so  incorporated  with  each 
other,  that  one  cannot  be  discerned  from  the 
other.  Should  the  wound  in  the  integuments 
not  heal  by  the  first  intention,  the  coagulating 
lymph,  soon  effused,  attaches  the  artery  firmly  to 
the  subjacent  and  lateral  parts,  gives  it  a new 
covering,  and  entirely  excludes  it  from  the  outward 
wound. 

The  same  circumstances  are  also  remarkable 
in  the  portion  of  the  vessel,  most  remote  from  the 
heart.  Its  orifice,  however,  is  usually  more 
contracted,  and  its  external  coagulum  smaller,  than 
the  one  which  attaches  itself  to  the  other  cut  end 
of  the  artery.  (Jones  on  Hemorrhage,  p.  56.) 

According  to  Mr.  Guthrie’s  observations,  the 
lower  end  of  a divided  artery  is  more  prone  to 
secondary  hemorrhage,  than  the  upper ; and  this 
he  believes  to  be  so  much  the  fact,  that,  when 
hemorrhage  returns,  after  having  been  arrested 
for  a period  of  four  hours,  it  is  in  all  probability 
from  the  lower  end.  This,  he  further  observes, 
may  always  be  known  by  the  “ darker  colour  of 
the  blood,  and  by  its  flowing  out  in  a continuous 
stream,  in  the  same  manner  as  water  rises  from  a 
spring,  and  without  an  arterial  impulse.  The  sur- 
geon has  no  right  to  believe,  that  the  bloccl  comes 
from  the  upper  extremity  of  the  artery,  unless  it 
is  of  a florid,  scarlet,  arterial  colour,  when  it  will 
usually  rush  out  with  force,  if  not  with  undisguised 
arterial  impetus.”  The  greater  disposition  to 
secondary  hemorrhage  in  the  lower,  than  the 
upper  end  of  the  artery,  is  thought  by  Mr.  Guthrie 
to  depend  upon  the  retraction  and  contraction  of  the 
former,  being  neither  so  perfect,  nor  so  permanent 
as  in  the  latter  ; a statement  at  variance  with  that 
of  Jones.  He  suspects,  also,  that  the  internal 
coagulum  is  in  many  instances  altogether  wanting, 
or  very  defective  in  its  formation.  (See  G.  J. 
Guthrie,  on  the  Dis.  and  Injuries  of  Arteries, 
p.  248.)  We  have  seen,  that  Dr.  Jones  found  the 
external  coagulum  smaller  here,  than  that  which  is 
formed  over  the  mouth  of  the  end  of  the  artery 
nearest  the  heart.  The  darker  colour  of  the  blood 
from  the  distal  end  of  the  artery,  is  ascribed  by  M. 
Sanson  to  its  previous  passage  through  the  capillary 
vessels ; and  the  fact,  he  says,  was  observed  by 
John  Hunter.  (Des  Hemorrhagies  Traumatiques, 
p.  45.)  _ 

The  impervious  extremity  of  the  artery  no 
longer  allowing  bloccl  to  circulate  through  it,  the 
portion,  which  lies  between  it  and  the  first  lateral 
branch,  gradually  contracts,  till  its  cavity  is  com- 
pletely  obliterated,  and  its  tunics  assume  a liga- 
mentous appearance.  In  a few  days,  the  external 
coagulum,  which  in  the  first  instance  stopped  the 
hemorrhage,  is  absorbed,  and  the  coagulating 
lymph,  effused  around  it,  and  by  which  the  parts 
were  thickened,  is  gradually  removed,  so  that  they 
resume  again  their  cellular  texture. 

At  a still  later  period,  the  ligamentous  portion 
is  reduced  to  a filamentous  state,  so  that  the  artery 


HEMORRHAGE. 


688 

is,  as  it  were,  completely  annihilated,  from  its  cut 
end  to  the  first  lateral  branch  ; but,  long  before 
this  final  change  is  accomplished,  the  inosculating 
branches  have  become  considerably  enlarged,  so 
as  to  establish  a free  communication  between  the 
disunited  parts  of  the  main  artery. 

As  Mr.  Guthrie  observes,  out  of  four  or  five 
inches  of  the  artery,  two  or  three  will  be  imper- 
vious, and  the  remaining  part  very  much  con- 
tracted, although,  perhaps,  still  permeable  by  a 
probe.  The  accompanying  nerve,  where  there  is 
one,  has  undergone  a change,  the  very  reverse  of 
that  of  the  artery,  its  cut  extremity  having  become 
enlarged,  or  bulbous,  the  nerve  gradually  diminish- 
ing upwards  until  it  resumes  its  proper  size.  (On 
Dis.  and  Inj.  of  Arteries,  p.  248.) 

When  an  artery  has  been  divided  at  some  dis- 
tance from  a lateral  branch,  three  coagula  are 
formed  : one  of  blood,  externally,  which  shuts 
up  its  mouth  ; one  of  lymph,  just  within  the  ex- 
tremity of  its  canal ; and  one  of  blood,  within  its 
cavity,  and  contiguous  to  that  of  lymph.  But, 
when  the  artery  has  been  divided  near  a lateral 
branch,  no  internal  coagulum  of  blood  is  formed. 
(Jones,  p.  63.) 

The  external  coagulum  is  always  formed,  when 
the  divided  artery  is  left  to  nature  : not  so,  how- 
ever, if  art  interfere,  for,  under  the  application  of 
the  ligature,  it  can  never  form.  If  agaric,  lyco- 
perdon,  or  sponge,  be  used,  its  formation  is  doubt- 
ful, depending  entirely  upon  the  degree  of  pres- 
sure that  is  used  ; but  the  internal  coagulum  of 
blood  will  be  equally  formed,  whether  the  treat- 
ment be  left  to  art  or  nature,  if  no  collateral 
branch  be  near  the  truncated  extremity  of  the 
artery ; and,  lastly,  effused  fibrine,  which,  when 
in  sufficient  quantity,  forms  a distinct  coagulum, 
just  at  the  mouth  of  the  artery,  will  be  always 
found,  if  the  hemorrhage  be  permanently  sup- 
pressed. (Jones,  p.  74.) 

Means  which  Nature  employs  for  suppress- 
ing the  Hemorrhage  from  punctured  or 

PARTIALLY  DIVIDED  ARTERIES. 

The  suppression  of  hemorrhage  by  the  natural 
means  is  sometimes  more  easily  accomplished, 
when  an  artery  is  completely  divided,  than  when 
merely  punctured,  or  partially  divided.  Com- 
pletely dividing  a wounded  artery  was  one  means 
practised  by  the  ancients  for  the  stoppage  of  he- 
morrhage : the  moderns  frequently  do  the  same 
thing,  when  bleeding  from  the  temporal  artery 
proves  troublesome. 

Dr.  Jones  has  related  many  experiments,  highly 
worthy  of  perusal,  and  which  were  undertaken  to 
investigate  the  present  part  of  the  subject  of  he- 
morrhage. lie  candidly  acknowledges,  however, 
that,  in  regard  to  the  temporary  means  by  which 
the  bleeding  from  a punctured  artery  is  stopped, 
he  has  but  little  to  add  to  what  Petit  has  ex- 
plained, in  his  third  publication  on  hemorrhage. 
(Mtm.  de  l’ Acad,  des  Sciences,  1735.)  The  blood 
is  effused  into  the  cellular  substance,  between  the 
artery  and  its  sheath,  for  some  distance,  both 
above  and  below  the  wounded  part  ; and  when 
the  parts  are  examined,  a short  time  after  the 
hemorrhage  has  completely  stopped,  we  find  a 
stratum  of  coagulated  blood  between  the  artery 
and  its  sheath,  extending  from  a few  inches  below 
the  wounded  part  to  two  or  three  inches  above  it, 


and  somewhat  thicker,  or  more  prominent  over  the 
wounded  part,  than  elsewhere. 

Hence,  rather  than  say  that  the  hemorrhage  is 
stopped  by  a coagulum,  it  is  more  correct  to  say, 
that  it  is  stopped  by  a thick  lamina  of  coagulated 
blood,  which,  though  somewhat  thicker  tit  the 
wounded  part,  is  perfectly  continuous  with  the 
coagulated  blood  lying  between  the  artery  and  its 
sheath.  (Jones,  p.  113.) 

When  an  artery  is  punctured,  the  immediate 
hemorrhage,  by  filling  up  the  space,  between  the 
artery  and  its  sheath  with  blood,  and  consequently, 
distending  the  sheath,  alters  the  relative  situation 
of  the  puncture  in  the  sheath  to  that  in  the  artery, 
so  that  they  are  not  exactly  opposite  to  each  other; 
and,  by  this  means,  a layer  of  blood  is  confined 
by  the  sheath  over  the  puncture  in  the  artery, 
and,  by  coagulating  there,  prevents  any  further 
effusion  of  blood.  , 

But  this  coagulated  blood,  like  the  externa 
coagulum  of  a divided  artery,  affords  only  a tem- 
porary barrier  to  the  hemorrhage  ; its  permanent 
suppression  is  effected  by  a process  of  reparation, 
“or  of  obliteration. 

Dr.  Jones’s  experiments  prove,  that  an  artery, 
if  wounded  only  to  a moderate  extent,  is  capable 
ot  reuniting  and  healing  so  completely,  that,  after 
a certain  time,  the  cicatrisation  cannot  be  dis- 
covered, either  on  its  internal  or  external  surface  ; 
and  that  even  oblique  and  transverse  wounds, 
(which  gape  most),  when  they  do  not  open  the 
artery  to  a greater  extent  than  one  fourth  of  its 
circumference,  are  also  filled  up  and  healed  by 
an  effusion  of  coagulating  lymph  from  their  in- 
flamed lips,  so  as  to  occasion  but  little  or  no  ob- 
struction to  the  canal  of  the  artery.  The  utmost 
magnitude  of  a wound,  which  will  still  allow  the 
continuity  of  the  canal  to  be  preserved,  is  difficult 
to  be  learned  ; for,  when  the  wound  is  large,  but 
yet  capable  of  being  united,  such  a quantity  of 
coagulating  lymph  is  poured  out,  that  the  canal  of 
the  vessel,  at  the  wounded  part,  is  more  or  less 
filled  up  by  it.  And,  when  the  wound  is  still 
larger,  the  vessel  soon  becomes  either  torn,  or 
ulcerated  completely  across,  by  which  its  complete 
division  is  accomplished. 

Beclard  made  a series  of  experiments  upon 
dogs,  whose  arteries  are  said  not  to  differ  much 
from  those  of  man,  though  the  impulse  of  the 
heart  is  not  so  strong,  and  the  blood  is  more  coagu- 
lable ; two  circumstances,  which  should  be  duly 
considered  in  applying  any  of  the  inferences  drawn 
from  such  experiments  to  the  human  subject. 
“ In  his  first  experiment,  he  pricked  the  femoral 
artery  with  a needle  ; the  blood  flowed,  but  soon 
stopped.  On  removing  the  coagulum  it  again 
flowed,  but  in  a smaller  stream  it  gradually 
ceased  to  bleed,  and  finally  stopped,  though  the 
coagulum  was  again  scraped  off.  On  examination 
of  the  artery,  no  trace  of  the  cicatrix  was  found. 
Several  similar  experiments  had  the  same  result. 
In  experiment  4,  he  denuded  the  femoral  artery, 
and  made  a longitudinal  cut  in  it,  from  two  to 
three  lines.  The  lips  of  the  wound  were  seen  in 
contact  during  the  diastole  of  the  ventricle,  and  to 
be  separated  by  a jet  of  blood  during  the  systole. 
The  blood  was  stopped  by  a coagulum  ; this  was 
removed  twice,  and  each  time  the  blood  flowed  in 
a diminished  stream,  but  the  animal  died.  In 
experiment  6 he  made  the  same  incision,  but  did 
not  detach  the  sheath  from  the  artery,  and  the 
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wound  was  left  to  nature.  The  hemorrhage  was 
not  great ; there  was  an  infiltration  of  blood  into 
the  sheath,  the  size  of  an  almond,  which  at  the 
end  of  some  days  began  to  diminish,  and  disap- 
peared in  two  or  three  weeks.  On  the  limb  being 
examined,  fifteen  days  afterwards,  a little  white 
ridge  was  found  adhering  firmly  to  the  artery,  and 
to  the  sheath,  and  completely  closing  the  wound. 
In  the  interior,  there  was  a depressed  longitudinal 
cicatrix  of  the  breadth  of  the  fifth  of  a line. 
The  canal  was  regular  and  pervious  through  its 
whole  extent. 

“ In  experiments  7,  8,  9,  he  made  transverse 
incisions  of  4,  and  % of  the  circumference  of 
the  femoral  artery,  separated  from  its  sheath  : all 
the  animals  died.  In  experiment  10,  he  made 
a transverse  incision  through  ^ of  the  the  circum- 
ference, without  disturbing  the  sheath.  The  bleed- 
ing was  stopped  by  a coagulum,  but,  on  the 
animal  moving,  it  again  flowed,  and  the  dog  died. 
But,  in  the  next  experiment  of  the  same  kind,  the 
blood  was  stopped  by  a coagulum,  and  the  artery 
was  closed  by  nearly  the  same  process  as  in  the 
6th  experiment.  So  complete  was  the  cure,  at 
the  end  of  six  weeks,  that  the  external  part  of  the 
artery  did  not  show  any  mark  of  a wound,  and  the 
cicatrix  was  scarcely  observable  on  the  interior 
surface.  In  his  12th  experiment,  he  cut  one-half 
of  the  circumference  ; the  animal  died ; and  so 
did  it  in  several  similar  experiments.  In  experi- 
ment 13,  he  cut  § of  the  circumference  : after  the 
animal  was  much  reduced,  the  bleeding  ceased, 
and  the  artery  was  closed  in  the  same  manner  that 
it  is  when  the  section  is  complete. 

“ From  these  experiments,  he  concludes,  that 
wounds  of  the  arteries  of  dogs  are  cured  by  nature, 
when  they  are  only  occasioned  by  a puncture,  or 
a longitudinal  incision,  whether  the  artery  be  de- 
nuded or  not ; but,  when  arising  from  transverse 
incisions,  they  are  always  mortal  if  the  artery  be 
laid  bare.  If  the  artery  retain  its  sheath,  and  the 
wound  be  ^ , or  | of  the  circumference,  it  may  be 
cured  by  the  efforts  of  nature ; but,  it  is  always 
fatal,  if  one-half  of  it  be  cut  through.”  (See 
Mum.  de  la  Soc.  Med.  d’ Emulation,  t.  8.  p.  569.) 
The  inferences  respecting  the  curability  of  a 
wound,  extending  through  § of  the  circumference, 
and  the  incurability  of  one  that  affects  only  one 
half  of  the  circumference  of  the  vessel,  I should 
presume,  must  require  further  examination,  not- 
withstanding an  accidental  faintness,  produced  by 
the  sudden  loss  of  blood  in  the  first  instance,  may 
have  been  the  means  of  saving  one  or  two  of  the 
animals  on  which  Beclard  made  his  experiments. 

This  author  thinks  it  probable,  that  a puncture, 
or  longitudinal  incision,  in  the  artery  of  a man,  may 
be  cured  by  nature  ; but  that  a transverse  wound 
never  cicatrises  properly,  as  the  clot  becomes 
displaced,  or,  if  a cicatrix  be  formed,  it  will  be 
distended  and  torn. 

One  fact,  made  out  by  the  same  professor,  is,  that 
when  an  artery  is  deprived  of  its  sheath  for  an 
extent  greater  than  its  distance  of  retraction,  the 
hemorrhage  is  mortal.  I have  not  looked  over  the 
original  paper ; but  it  appears  to  me,  that  it  would 
be  desirable  to  know  precisely  the  size  of  the 
arteries  which  the  author  is  referring  to,  when  he  is 
making  some  of  the  above  inferences.  I he  size 
and  condition  of  each  animal,  the  subject  of  experi- 
ment, should  also  be  particularly  specified  ; as 
experiments  made  on  the  femoral  artery  of  a /ady’s 


lap-dog,  would  surely  not  have  the  same  results  as 
those  performed  on  the  same  artery  of  a large 
terrier  or  Newfoundland  dog. 

According  to  Dr.  Jones,  the  lymph  which  fills 
up  the  wound  of  an  artery,  is  poured  out  very 
freely  both  from  the  vessel  and  surrounding  parts, 
and  it  accumulates  around  the  artery,  particularly 
over  the  wound,  where  it  forms  a more  distinct 
tumour.  The  exposed  surrounding  parts  at  the 
same  time  inflame,  and  pour  out  coagulating 
lymph,  with  which  the  whole  surface  of  the  wound 
becomes  covered,  and  which  completely  excludes 
the  artery  from  the  external  wound.  This  lymph 
granulates,  and  the  wound  is  filled  up  and  healed 
in  the  usual  manner.  (S ee  Jones  on  Hemorrhage, 
p.  113,  &c.) 

Surgical  Means  of  suppressing  Hemorrhage. 

It  must  be  plain  to  every  one  who  understands 
the  course  of  the  circulation,  that  pressure,  made 
on  that  portion  of  a wounded  artery  which  adjoins 
the  wound  towards  the  heart,  must  check  the 
effusion  of  blood.  The  current  of  blood  in  the 
veins,  running  in  the  opposite  direction,  requires 
the  pressure  to  be  applied  to  that  side  of  the  wound, 
which  is  most  remote  from  the  heart.  However, 
on  account  of  the  freedom  and  facility  with  which 
the  blood  is  transmitted  through  the  anastomoses, 
from  the  portion  of  the  artery  above  the  point  of 
pressure  into  the  lower  continuation  of  the  artery, 
such  pressure  will  often  only  check,  and  not 
effectually  stop,  the  bleeding,  unless  the  part  of  the 
vessel  directly  below  the  wound  be  also  compressed 
or  secured.  As  pressure  is  the  most  rational 
means  of  impeding  hemorrhage,  so  it  is  the  most 
effectual ; and  almost  all  the  plans  employed  for 
this  purpose,  are  only  modifications  of  it.  The 
tourniquet,  the  ligature,  the  application  of  a roller 
and  compresses,  even  agaric  itself,  only  become 
useful  in  the  suppression  of  hemorrhage,  on  the 
principle  of  pressure : the  cautery,  caustics,  and 
styptics,  however,  have  a different  mode  of  ope- 
ration. 

In  order  to  prevent  a wounded  person  from 
dying  of  hemorrhage,  Celsus  advised  the  wound 
to  be  filled  with  dry  lint,  over  which  was  laid  a 
sponge  dipped  in  cold  water,  and  pressed  qn  the 
part  with  the  hand.  If,  notwithstanding  these 
means,  the  hemorrhage  should  continue,  he  recom- 
mends repeatedly  applying  fresh  lint,  wet  with 
vinegar  ; but  he  is  against  the  use  of  corroding 
escharotic  applications,  on  account  of  the  inflamma- 
tion which  they  produce,  or  only  sanctions  the 
employment  of  the  mildest  ones.  When  the 
hemorrhage  resists  these  methods,  he  advises  two 
ligatures  to  be  applied  to  the  wounded  part  of  the 
vessel,  and  then  dividing  the  portion  situated  between 
them: — “Quod  si  ilia  quoque  projluvio  vincuntur, 
venae,  quae  sanguinem  fundunt,  apprehendendae, 
circaque  id,  quod  ictum  est,  duobus  locis  deligandae, 
inter cidendceque  sunt,  ut  et  in  se  ipsae  coeant,  et 
nihilominus  ora  praeclusa  habeant .”  (Lib.  5.  cap. 
26.)  When  the  ligature  was  impracticable,  the 
wound  bled  dangerously,  and  no  large  nerves,  nor 
muscles,  were  situated  in  the  bleeding  part,  Celsus 
proposed  the  actual  cautery. 

Galen  also  mentions  tying  the  vessels  for  the 
purpose  of  stopping  hemorrhage;  and  there  are 
some  traces  of  the  same  information  in  other 
authors,  who  lived  before  him,  as  Archigenes  and 
Rufus.  Probably,  however,  the  ligature  was 
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little  used  at  these  early  periods,  as  may  be  inferred 
from  the  multitude  of  astringents,  caustics,  and 
other  applications,  which  were  advised  for  stopping 
bleeding,  and  in  which  less  confidence  would  have 
been  put,  had  the  use  of  the  ligature  been  familiarly 
known.  No  one  can  doubt  that,  if  the  old  sur- 
geons had  had  many  opportunities  of  seeing  the 
advantages  of  the  ligature,  they  would  soon  have 
used  it  after  amputations  ; but  so  far  were  they 
from  adopting  such  practice,  that  Albucasis,  along 
while  afterwards,  refused  to  amputate  at  the  wrist, 
lest  he  should  see  his  patient  bleed  to  death. 

Pare  is  considered  as  the  first,  who  regularly 
employed  the  ligature  after  amputation.  His 
method  having  been  attacked,  he  modestly  defends 
it  in  the  part  of  his  works  entitled,  Apologie,  where 
he  takes  great  care  to  impute  the  origin  of  it  to  the 
ancients;  and  cites  many  of  them,  who  had  made 
mention  of  it.  However,  he  thinks  its  utility  in 
amputations  of  such  consequence,  that  he  ascribes 
his  first  adoption  of  this  practice  to  inspiration  of 
the  Deity. 

The  method,  in  which  the  ancients  placed  most 
confidence,  for  stopping  hemorrhage  after  the  am- 
putation of  a limb,  was  the  cauterisation  of  the  cut 
vessel,  and  surrounding  flesh.  The  parts,  thus 
affected  by  the  heat,  formed  an  eschar,  of  greater  or 
less  thickness,  which  blocked  up  the  opening  of  the 
vessel,  and  hindered  the  blood  from  escaping.  The 
separation  of  the  eschar,  however,  which  frequently 
took  place  too  soon,  occasioned  a return  of  hem- 
orrhage, and  rendered  it  the  more  dangerous,  as  its 
suppression  was  now  more  difficult  than  before  the 
cautery  had  been  applied.  Sometimes  the  instru- 
ment, being  too  much  heated,  immediately  brought 
away  with  it  the  eschar.  At  the  present  time,  the 
cautery  is  never  employed,  as  a means  of  suppress- 
ing hemorrhage,  or,  at  most,  only  in  a few  very 
unusual  cases,  in  which  neither  compression  nor 
the  ligature  can  be  made  use  of.  In  Great  Britain, 
the  cautery  is  never  employed,  except  in  circum- 
stances of  this  description ; but,  in  France,  the 
best  hospital  surgeons  now  and  then  employ  it  to 
stop  bleedings  from  the  anus,  antrum,  and  mouth. 

The  old  surgeons  very  commonly  applied  to 
bleeding  parts  pledgets,  dipped  in  boiling  turpen- 
tine,— a practice  that  has  long  been  most  justly 
abandoned. 

Astringents,  Styptics,  &c. 

Le  Dran  says,  that  a button  of  vitriol,  or  alum, 
applied  and  properly  confined  on  the  extremity  of 
the  vessel,  is  sufficient  to  stop  the  hemorrhage  in 
amputations.  Heister  recommends  the  application 
of  vitriol,  in  preference  to  the  ligature,  in  the 
amputation  of  the  fore-arm.  Great  praises  have 
also  been  conferred  on  agaric,  and  sponge,  for 
their  styptic  properties.  Solutions  of  iron,  and  all 
the  mineral  acids  in  various  forms,  have  been 
recommended  to  the  public,  as  remedies  of  tho 
same  kind,  and  possessing  great  efficacy.  The 
ancients,  centuries  ago,  left  no  application  of  this 
nature  untried,  and  the  pretended  discoveries  of 
new  and  more  effectual  styptics  in  later  times, 
may  almost  all  be  met  with  in  their  writings. 
This  fact  merits  particular  notice,  because  the  little 
success  attending  their  practice,  especially  when 
bleeding  from  a considerable  artery  was  to  be  sup- 
pressed, clearly  proves  what  little  reliance  ought 
to  be  placed  on  means  of  this  description.  (Ency- 
clopedic Mdthodiquc,  Partie  Chir.)  The  most  which 


styptics  can  do,  is  to  stop  hemorrhages  from  smaff 
arteries;  but,  they  ought  never  to  be  trusted 
when  large  vessels  are  concerned. 

There  is  no  doubt  that  cold  air  has  a styptic 
property;  by  which  expression,  I mean,  that  it 
promotes  the  contraction  of  the  vessels;  for  no 
styptics  can  contribute  to  make  the  blood  coagulate, 
though  such  an  erroneous  idea  is  not  uncommon. 

We  frequently  tie,  on  the  surface  of  a wound, 
every  artery,  that  betrays  the  least  disposition  to 
bleed,  so  long  as  the  wound  continues  exposed  to 
the  air.  We  bring  the  opposite  sides  of  this  wound 
into  contact,  and  put  the  patient  to  bed.  Not  an 
hour  elapses,  before  the  renewal  of  hemorrhage 
compels  us  to  remove  the  dressings.  The  wound 
is  again  exposed  to  the  air,  and  again  the  bleeding 
ceases.  This  often  happens  in  the  scrotum,  after 
the  removal  of  a testicle,  and  on  the  chest,  after 
the  removal  of  a breast.  The  proper  conduct,  in 
such  cases,  is  not  to  open  the  wound  unnecessarily, 
but  to  apply  pressure,  or  else  wet  linen,  to  the  part, 
so  as  to  produce  such  an  evaporation  from  its 
surface,  as  shall  create  a sufficient  degree  of  cold 
to  stop  the  bleeding.  As  all  styptics  are  more  or 
less  irritating,  no  judicious  practitioners  apply 
them  to  recent  wounds.  However,  for  the  sup- 
pression of  hemorrhage  from  diseased  surfaces, 
where  the  vessels  seem  to  have  lost  their  natural 
disposition  to  contract,  these  applications  are  some- 
times indicated. 

Compression. 

We  have  already  remarked,  that  all  the  best 
means  of  checking  hemorrhage  operate  on  the 
principle  of  pressure  ; the  actual  and  potential 
cautery,  and  some  styptics  excepted  : the  two  first 
of  which  act  by  forming  a slough,  which  stops  up 
the  mouths  of  the  vessels  ; while  the  latter  operate 
by  promoting  their  contraction.  Let  us  next 
consider  the  various  modifications  of  pressure. 

In  a dissertation  on  the  manner  of  stopping 
hemorrhage,  printed  in  the  Mem.  de  l' Acad,  de 
Sciences,  amide  1731,  Petit  endeavoured  to  prove, 
that  different  articles,  praised  as  infallible  specifics, 
would  seldom,  or  never,  have  succeeded  without 
compression.  Even  when  caustics  were  employed, 
it  was  usual  to  bind  compresses  tightly  on  the  part, 
so  as  to  resist  the  impulse  of  the  blood  in  the  artery, 
and  the  premature  separation  of  the  eschar.  Had 
this  precaution  not  been  taken,  Petit  believes*  that 
hemorrhage  would  almost  invariably  have  fol-  I 
lowed;  and,  indeed,  notwithstanding  the  pains  taken  1 
to  avert  it  by  suitable  compression,  it  did  too  fre- 
quently take  place  on  the  detachment  of  the  eschar. 
Petit  has  noticed,  that  the  end  of  a finger,  gently 
compressing  the  mouth  of  a vessel,  is  a sufficient 
means  of  stopping  hemorrhage  from  it,  and  that 
nothing  else  would  be  necessary,  if  the  finger  and 
stump  could  always  be  kept  in  this  posture. 
Hence  he  endeavoured  to  obviate  these  difficulties 
by  inventing  a machine  which  securely  and-inces- 
santly  executed  the  office  of  the  finger.  The  instru- 
ment was  a double  tourniquet,  which,  when  applied, 
compressed,  at  once,  both  the  extremity  of  the 
divided  artery  and  its  trunk  above  the  wound. 
The  compression  on  the  end  of  the  vessel  was 
permanent;  that  on  the  trunk  was  made  only  at 
the  time  of  dressing  the  wound,  or  when  it  was 
necessary  to  relax  the  other.  An  engraving  and 
particular  description  of  the  instrument  are  to  be 
found  in  Petit’s  memoir. 
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Surgeons  formerly  filled  the  cavities  of  wounds 
with  lint,  or  charpie,  and  then  made  pressure  on 
the  bleeding  vessels,  by  applying  compresses  and 
a tight  roller  over  the  part.  The  practitioners  of 
the  present  day  are  too  well  acquainted  with  the 
advantages  of  not  allowing  any  extraneous  sub- 
stance to  intervene  between  the  opposite  surfaces 
of  a recent  wound  to  persist  in  the  above  plan. 
They  know,  that  the  sides  of  the  wound  may  be 
brought  into  contact,  and  that  compression  may 
yet  be  adopted,  so  as  both  to  restrain  particular 
hemorrhages,  and  rather  promote,  than  retard,  the 
union  of  the  wound. 

When  the  blood  does  not  issue  from  any  par- 
ticular vessel,  but  from  numerous  small  ones, 
compression  is  preferable  to  the  ligature.  In  the 
employment  of  the  latter,  it  would  be  necessary  to 
tie  the  whole  surface  of  the  wound.  The  sides  of 
the  wound  are  to  be  brought  accurately  together, 
and  compresses  are  then  to  be  placed  over  the 
part,  and  a roller  to  be  applied  with  sufficient 
tightness  to  make  effectual  pressure,  but  not  so 
forcibly  as  to  produce  any  chance  of  the  circula- 
tion in  the  limb  being  completely  stopped. 

If,  in  bleeding  from  large  arteries,  compression 
can  ever  be  prudently  tried,  it  is  when  these  vessels 
lie  immediately  over  a bone.  Bleedings  from 
the  radial  and  temporal  arteries  are  generally 
cited  as  cases  of  this  kind,  though,  from  the  many 
instances  of  failure,  which  I have  seen  happen 
where  the  first  of  these  vessels  is  concerned,  I 
should  be  reluctant  either  to  advise  or  make  such 
an  attempt.  Compression  is  sometimes  tried,  when 
the  brachial  artery  has  been  wounded  in  phlebo- 
tomy. Here  it  is  occasionally  tried,  in  preference 
to  the  ligature,  because  the  latter  cannot  be  em- 
ployed without  an  operation  to  expose  the  artery. 

“ When  the  brachial  artery  has  been  wounded,  j 
in  bleeding  at  the  bend  of  the  arm'  (says  Mr.  j 
Crosse,)  I find  so  many  instances  narrated  of  suc- 
cessful management  by  pressure,  that  it  seems  im- 
perative on  us  to  regard  this  as  the  general  rule  of 
treatment:  Sometimes  the  artery  has  been  exten- 
sively obliterated  by  the  pressure  employed;  at  ! 
others,  the  same  change  has  taken  place  in  the  | 
vein  ; and  one  example  is  affordt  d of  the  aperture 
between  the  artery  and  the  vein  closing,  each  'ves- 
sel remaining  pervious  after  the  cure.  Pressure 
is,  however,  applicable  only  where  a competent 
surgeon  has  the  opportunity  of  employing  it  soon 
after  the  injury’’  (J . G.  Crosse,  in  Prov.  Med.  and 
Surgical  Trans.,  vol.  v.);  and,  I would  add,  while 
the  quantity  of  blood,  effused  in  the  cellular  tissue, 
is  not  such  as  to  interfere  with  its  operation,  or  to 
render  the  trial  of  it  likely  to  bring  on  mortifi- 
cation. 

When  there  is  a small  wound  in  a large  artery, 
the  following  plan  may  be  tried  : a tourniquet  is 
to  be  applied,  so  as  to  command  the  flow  of  blood 
into  the  vessel;  the  edges  of  the  external  wound 
are  next  to  be  brought  into  contact : (hen,  a com- 
press, shaped  like  a blunt  cone,  and  which  is  best 
formed  of  a series  of  compresses,  gradually  increas- 
ing in  size,  is  to  be  placed  with  its  apex  exactly  on 
the  situation  of  the  wound  in  the  artery.  This  gra- 
duated compress,  as  it  is  termed,  is  then  to  be 
bound  on  the  part  with  a roller. 

in  this  manner,  I once  healed  a wound  of  the 
superficial  palmar  arch,  in  a young  lady  in  Great 
Pulteney-street.  The  outward  wound  was  very 
small;  and  though  the  hemorrhage  was  profuse,  I 
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conceived,  that  it  might  be  permanently  stopped, 
if  compression  could  be  so  made  as  to  keep  the 
external  wound  incessantly  and  firmly  covered 
for  the  space  of  a day  or  two.  At  first  1 tried 
a compress  of  lint,- bound  on  the  part  with  a 
roller;  but  this  proving  ineffectual,  I took  some 
pieces  of  money,  from  the  size  of  a farthing  to 
that  of  a half-crown,  and,  wrapping  them  up  in 
linen,  put  the  smallest  one  accurately  over  the 
wound,  so  as  completely  to  cover  it.  Then  the 
others  were  arranged,  and  all  of  them  were  firmly 
confined  with  a roller,  and  the  arm  kept  as  quiet 
as  possible  in  a sling.  They  were  taken  off  after 
three  days,  and  no  hemorrhage  ensued. 

When  the  palmar  fascia  is  not  freely  cut,  it  is 
conceivable,  that  it  might  prevent  compression 
from  operating  on  the  vessel ; but  the  foregoing 
case  shows,  that  a wound  of  the  superficial 
palmar  arch  is  capable  of  healing,  if  the  blood 
be  completely  prevented  from  getting  out  of  the 
external  wound  by  the  proper  application  of  com- 
pression. Were  the  outer  wound  free  and  open, 
it  would  be  the  safest  practice  to  take  up  the  ends 
of  the  vessel.  Mr.  Crosse,  of  Norwich,  in  more 
than  one  or  two  instances,  has  succeeded  in  tying 
the  palmar  arch  when  wounded,  and  would  always 
first  attempt  it,  going  to  another  resource  only 
when  that  had  failed,  or  swelling  and  inflam- 
mation prevented  it.  He  thinks  it  would  be 
going  a great  length,  to  put  a ligature  on  the 
brachial  artery  for  a wounded  palmar  arch.  ( Op. 
et  vol.  cit.)  Sometimes  tying  the  ulnar  artery 
has  failed  ; but,  under  these  circumstances,  in- 
stead of  tying  the  brachial  artery,  if  the  state  of 
the  wound  would  not  bear  pressure,  I should 
prefer  the  trial  of  moderate  compression  of  the  ra- 
dial artery,  by  means  of  a graduated  compres?, 
or  the  steel  semicircle  and  screw,  occasionally  re- 
sorted to  by  Dupuytren,  when  he  wished  to  check 
the  flow  of  blood  through  any  particular  artery, 
without  stopping  the  circulation  in  the  limb.  I 
feel  confident  that  this  plan  would  answer,  when 
the  ligature  of  the  ulnar  artery  had  not  sufficiently 
commanded  the  bleeding. 

Besides  compressing  the  wounded  part  of  the 
artery,  some  surgeons  also  apply  a longitudinal 
compress  over  the  track  of  the  vessel  above  the 
wound,  with  the  view  of  weakening  the  flow  of  blood 
into  it.  Whatever  good  effect  it  may  have  in  this 
way,  is  more  than  counterbalanced  by  the  diffi- 
culty which  it  must  create  to  the  circulation  in  the 
arm.  1 f the  graduated  compress  be  properly  ar- 
ranged, an  effusion  of  blood  cannot  possibly  hap- 
pen, and  pressure  alone;  the  course  of  the  artery 
must,  at  all  events,  be  unnecessary.  After  relax- 
ing the  tourniquet,  if  no  blood  escape  from  the 
artery,  thesurgeon  (supposing  it  to  be  the  brachial 
artery  wounded)  should  feel  the  pulse  at  the  wrist, 
in  order  to  ascertain,  that  the  compression  em- 
ployed is  not  so  powerful  as  entirely  to  impede 
the  circulation  in  the  fore-arm  and  hand.  The 
arm  is  to  be  kept  quietly  in  a sling,  and  in  forty- 
eight  hours,  if  no  bleeding  take  place,  there  will  be 
great  reason  to  expect  that,  the  case  will  do  well. 

In  another  work,  I have  given  an  engraving  and 
description  of  an  instrument,  invented  by  Plenck, 
for  making  pressure  on  the  wounded  brachial  ar- 
tery, at  the  bend  of  the  arm,  without  pressing 
upon  the  whole  circumference  of  the  limb,  and, 
consequently,  without  stopping  the  circulation. 
No  one,  however,  would  prefer  compression  when 
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large  arteries  are  injured,  except  in  the  kind  of 
cases,  to  which  we  have  just  now  adverted,  or  in 
those  in  which  the  wounded  vessel  can  be  firmly 
compressed  against  a subjacent  bone.  Sometimes 
the  compresses  slip  off,  or  the  bandages  become 
slack,  and  a fatal  hemorrhage  may  arise ; and  a 
still  greater  risk  is  that  of  mortification  from  the 
constricted  state  of  the  limb.  When  the  method 
is  tried,  the  tourniquet  should  always  be  left 
loosely  round  the  limb,  ready  to  be  tightened  in 
an  instant.  Sometimes  the  external  wound  heals, 
while  the  opening  in  the  artery  remains  unclosed, 
and  a false  aneurism  is  the  consequence. 

Tourniquet. 

At  the  present  day,  the  means  for  the  temporary 
Moppage  of  the  flow  of  blood  through  the  arteries 
in  operations,  are  reducible  to  two,  viz.,  pressure, 
and,  in  a few  instances,  the  preliminary  application 
of  a ligature  on  the  trunk  of  the  vessels  expected 
to  bleed  in  a dangerous  degree.  Pressure  is  made 
either  with  mechanical  instruments  or  the  hand. 
In  amputations,  M.  Dupuytren  rarely  employed 
any  other  means  but  the  hand  of  an  intelligent 
assistant ; and  it  was  only  in  special  cases  that  he 
had  recourse  to  the  ligature  or  mechanical  pres- 
sure. The  same  rule  is  adopted  by  Mr.  Liston  in 
University  College  Hospital;  and  I sometimes 
dispense  with  the  tourniquet  myself.  Two  con- 
ditions are  necessary  to  render  pressure  effectual, 
whether  made  with  an  instrument,  or  the  hand ; 
the  superficial  situation  of  the  artery,  and  its  po- 
sition upon  a bone,  or  some  other  part  sufficiently 
unyielding  to  admit  of  the  vessel  being  pressed 
against  it.  (See  Dupuytren,  Clin.  Chir.  t.iv. p.377.) 

M.  Dupuytren  confirms,  what  every  experienced 
operator  is  well  aware  of,  namely,  the  fact  of  the  flow 
of  blood  through  the  1 arger  arteries  admitting  of  being 
commanded  by  means  of  moderate  pressure.  But, 
this  must  be  made  with  precision,  and  perpendicu- 
larly to  the  surface,  which  serves  as  a point  of  resist- 
ance. The  inclination  of  the  surfaces  of  the  bones  on 
which  the vesselslie,  should  therefore  berecollectecl. 
Tor  example,  that  of  the  upper  surface  of  the  hori- 
zontal branch  of  the  os  pubis  faces  upwards  and 
forwards,  and  that  of  the  first  rib  upwards  and 
slightly  outwards.  Consequently,  in  the  groin,  the 
pressure  should  be  directed  from  above  down- 
wards, and  from  before  backwards ; and  in  the 
hollow,  above  the  clavicle,  from  above  downwards, 
and  from  without  inwards.  If  the  operation 
about  to  be  performed  is  likely  to  be  long,  or  the 
artery  is  large  or  rather  deep,  M.  Dupuytren  re- 
commends the  assistant  to  place  the  fingers  of  his 
unemployed  hand  over  those  which  compress  the 
vessel,  in  order  to  second  their  action,  and  hinder 
them  from  being  fatigued.  But,  before  beginning 
the  operation,  the  surgeon  is  always  to  assure  him- 
self of  the  exactness  of  the  pressure.  In  some 
regions  of  the  body,  and  in  thin  persons,  the  dias- 
tole and  systole  of  the  vessel  are  perfectly  visible, 
and  then  the  stoppage  of  them  denotes,  that  the 
pressure  is  well  made.  The  total  interruption  of 
the  pulsations,  as  ascertained  by  the  touch,  will 
leave  no  doubt  on  this  point.  There  are  some 
amputations,  in  which  every  modification  of  pres- 
sure may  be  dispensed  with,  even  though  arteries 
of  great  size  are  concerned  : such  are  cases,  in 
which  the  principal  artery  will  be  cut  only  in  the 
final  division  of  the  parts,  and  in  which  an  assistant, 
who  can  be  relied  upon,  will  let  his  fingers  follow 


closely  the  knife,  and  seize  hold  of  the  flap  con- 
taining the  artery,  and  compress  this  vessel  just 
before  the  section  of  the  flap  is  completed.  This 
method  is  practicable  in  amputations  at  the  shoul- 
der, and  even  in  those  of  the  hip.  M.  Dupuytren 
knew  of  only  one  case,  in  which  the  preliminary 
ligature  of  the  artery  was  absolutely  necessary  in 
amputation,  viz.,  that  in  which  the  disorganisation 
of  parts,  and  of  the  artery  in  particular,  is  such, 
that  a definitive  ligature  on  the  surface  of  the 
stump  would  in  all  probability  fail.  In  this  cir- 
cumstance he  sanctions  tying  the  arterial  trunk 
above  the  point  at  which  the  amputation  is  to  be 
performed.  (See  Clin.  Chir. t.iv.  p.  382.  385.)  I 
would  ask,  however,  should  this  measure  be  pre- 
liminary, or  ought  it  not  rather  to  be  deferred  till 
the  failure  of  the  ligature  on  the  face  of  the  stump 
has  been  proved  ? The  performance  of  two  severe 
operations,  instead  of  one,  must  never  be  under- 
taken without  a positive  necessity.  Most  of  the 
preliminary  operations  on  the  trunks  of  arteries, 
hitherto  performed  for  the  prevention  of  hemor- 
rhage during  amputations,  and  in  the  removal  of  the 
upper  or  lower  jaw,  are  now  considered  to  have 
been  unnecessary.  In  England,  we  should  never 
amputate  in  parts  known  beforehand  to  be  so  disor- 
ganised, that  ligatures  would  have  no  chance  of 
securing  the  vessels  on  the  face  of  the  stump. 

When  hemorrhage  takes  place  from  a large 
artery  in  one  of  the  limbs,  where  the  vessel  can 
be  conveniently  compressed  above  the  wound,  a 
tourniquet,  judiciously  applied,  never  fails  to  put 
an  immediate  stop  to  the  bleeding.  Until  the  in- 
vention of  this  instrument,  which  did  not  take 
place  till  the  latter  part  of  the  17th  century,  and 
until  it  was  known  that  a very  moderate  degree 
of  well-directed  pressure  on  an  artery  would  stop 
profuse  bleeding,  surgery  was  really  a very  de- 
fective art.  No  important  operation  could  be  un- 
dertaken on  the  extremities,  without  placing  the 
patient  in  the  most  imminent  peril ; and  many 
wounds  were  mortal,  which,  with  the  aid  of  these 
simple  expedients,  would  not  have  been  attended 
with  the  least  danger. 

The  first  invention  of  the  tourniquet  has  been 
claimed  by  different  surgeons,  and  even  different 
nations.  But,  whoever  was  the  inventor,  it  was 
first  presented  to  the  public  in  a form  so  exceed- 
ingly  simple,  that  it  seems  extraordinary  its  inven- 
tion did  not  happen  sooner.  A small  pad  being 
placed  on  the  principal  artery  of  a limb,  a band 
was  applied  over  it,  so  as  to  encircle  the  limb 
twice.  Then  a stick  was  introduced  between  the 
two  circles  of  the  band,  which  was  twisted  ; thus 
the  pad  was  made  to  stop  the  flow  of  blood  into 
the  lower  part  of  the  vessel. 

Although  in  the  Armamentarium  Chirurgicum 
of  Scultetus,  there  is  a plate  of  a machine  invented 
by  this  author  for  compressing  the  radial  artery  by 
means  of  a screw,  J.  L.  Petit  is  universally  al- 
lowed to  be  the  first  who  brought  the  tourniquet 
to  perfection,  by  combining  the  circular  band  with 
a screw,  so  that  the  greatest  pressure  may  operate 
on  the  principal  artery. 

The  advantages  of  the  modern  tourniquet  are, 
that  its  pressure  can  be  regulated  with  the  utmost 
exactness;  that  it  operates  chiefly  on  the  point 
where  the  pad  is  placed,  and  where  the  main  ar- 
tery lies;  that  it  does  not  require  the  aid  of  an 
assistant  to  keep  it  tense  ; that  it  completely 
commands  the  flow  of  blood  into  a limb ; that  it 
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nan  be  relaxed  or  tightened  in  a moment ; and 
that,  when  there  is  reason  to  fear  a sudden  re- 
newal of  hemorrhage,  it  can  be  left  slackly  round 
the  limb,  and,  in  case  of  need,  be  tightened  in 
an  instant.  Its  utility,  however,  is  confined  to  the 
limbs;  and,  as  the  pressure,  necessary  to  stop  the 
flow  of  blood  through  the  principal  artery,  com- 
pletely prevents  the  return  of  blood  through  the 
veins,  its  application  cannot  be  made  very  long 
without  inducing  mortification.  It  is  only  of 
use,  also,  in  putting  a sudden  stop  to  profuse  he- 
morrhages for  a time,  that  is,  until  the  surgeon 
has  put  in  practice  some  other  means,  the  effect 
of  which  is  more  permanent. 

In  the  article  Amputation,  many  observations  will 
be  found  on  the  advantages  and  disadvantages  of 
tourniquets  in  that  operation.  M.  Dupuytren  some- 
times employed,  instead  of  a common  tourniquet, 
what  he  terms  a compressor , which  makes  pressure 
only  on  two  opposite  points  of  the  limb  ; but,  as 
he  acknowledges,  it  would  not  be  sufficient,  if  it 
were  necessary,  as  in  a case  of  extreme  debility, 
to  arrest  the  blood  in  all  the  arteries  of  the  limb. 
(See  Clin.  Chir.  t.  iv.  p.  386.)  The  compressor 
is  an  old  instrument,  consisting  of  a segment  of  a 
circle  of  steel,  and  the  pressure  of  which  is  re- 
gulated by  a screw.  It  has  often  been  tried  in 
England  for  the  cure  of  popliteal  aneurism.  It 
is  an  instrument,  which,  I think,  ought  always  to  be 
kept  ready  in  hospitals,  where  many  cases  present 
themselves,  especially  of  secondary  hemorrhage 
from  stumps,  the  palmar  arches,  &c.,  where  it's  ap- 
plication might  be  of  important  use.  Professor 
Regnoli,  of  Pisa,  in  a case  of  aneurism,  where  se- 
condary hemorrhage  took  place  from  the  femoral 
artery,  high  up  the  limb,  and  where,  in  conse- 
quence of  disease,  another  ligature  would  pro- 
bably have  failed,  applied  Dupuytren’s  compressor, 
and  thus  made  moderate  pressure  on  the  bleeding 
point,  with  complete  success. 

Ligature. 

The  ancients  were  quite  unacquainted  with 
the  use  of  the  tourniquet;  and  though  some  of 
their  writers  have  made  mention  of  the  ligature, 
they  do  not  seem  to  have  known  how  to  make 
proper  use  of  it,  nor  to  have  possessed  any  other 
certain  means  of  suppressing  hemorrhage  from 
wounds.  In  modern  times,  it  is  easily  compre- 
hensible, that  when  any  great  operation  was  un- 
dertaken, while  surgery  was  so  imperfect,  there 
was  more  likelihood  of  the  patient’s  life  being 
shortened,  than  lengthened  by  what  was  at- 
tempted. Under  these  circumstances,  it  is  not 
surprising,  that  the  old  practitioners  should  have 
taken  immense  pains  to  invent  a great  many  to- 
pical astringents.  But  now  that  the  ligature  is 
known  to  be  a means  which  is  safer,  and  less 
painful,  than  former  methods,  no  longer  search 
need  be  made  for  specifics  against  hemorrhage. 

It  may,  indeed,  be  set  down  as  a rule  in  sur- 
gery, that  whenever  large  arteries  are  wounded 
no  styptic  application  should  ever  be  employed; 
but  immediate  recourse  had  to  the  ligature,  as 
being,  when  properly  applied,  the  most  simple 
and  safe  of  all  methods. 

In  order  to  qualify  the  reader  to  judge  of  the 
best  mode  of  applying  ligatures  to  arteries,  I 
shall  first  explain  to  him  their  effects  on  these 
vessels,  as  related  by  Dr.  Jones. 

This  gentleman  learned,  from  Dr.  J.  Thom- 


son, of  Edinburgh,  that,  in  every  instance  in 
which  a ligature  is  applied  around  an  artery, 
without  including  the  surrounding  parts,  the  in- 
ternal coat  of  the  vessel  is  torn  through  by  it ; 
and  that  this  fact  had  been  originally  noticed  by 
Desault.  Dr.  Thomson  even  demonstrated  to 
Dr.  Jones,  on  a portion  of  artery  taken  from 
the  human  subject,  that  the  internal  and  middle 
coats  are  divided  by  the  ligature.  (Jones, 
p.  126.) 

This  led  Dr.  Jones  to  make  some  experi- 
ments on  the  arteries  of  dogs  and  horses,  tend- 
ing to  the  conclusion,  that  token  several  liga- 
tures are  applied  round  an  artery,  with  sufficient 
tightness  to  cut  through  its  internal  and  middle 
coats,  although  the  cords  be  immediately  after- 
wards removed  the  vessel  will  always  become 
impervious  at  the  part  which  was  tied,  as  far  as 
the  first  collateral  branches,  above  and  below  the 
obstructed  part.  Dr.  Jones  thinks  it  reasonable 
to  expect,  that  the  obstruction  produced  in  the 
arteries  of  dogs  and  horses,  in  the  manner  he 
has  related,  “ might  be  effected  by  the  same 
treatment  in  the  arteries  of  the  human  subject  ; 
and,  if  it  should  prove  successful,  it  might  be 
employed  in  some  of  the  most  important  cases 
in  surgery.  The  success  of  the  late  important 
improvements,  which  have  been  introduced  in  the 
operation  for  aneurism,  may  perhaps  appear  to 
most  surgeons  to  have  rendered  that  operation 
sufficiently  simple  and  safe ; but,  if  it  be  possible 
to  produce  obstruction  in  the  canal  of  an  artery 
of  the  human  subject  in  the  above-mentioned 
manner,  may  it  not  be  advantageously  employed 
in  the  cure  of  aneurism,  inasmuch  as  nothing 
need  be  done  to  prevent  the  immediate  union  of 
the  external  wound  ? ” Dr.  Jones  next  ques- 
tions, whether  this  mode  of  obstructing  the  pas- 
sage of  blood  through  the  arteries  may  not  also 
be  advantageously  practised  in  cases  of  broncho- 
cele  ? (P.  136.) 

Subsequent  experimenters  have  not  been  equally 
successful  with  Dr.  Jones  in  obtaining  the  oblitera- 
tion of  the  cavity  of  the  vessel  after  this  operation. 
Did  this  difference  depend  upon  their  having  tied 
the  vessel  only  in  one  place  ? Air.  Hodgson  tried 
the  experiment  in  two  instances  upon  the  carotid 
arteries  of  dogs,  and  in  neither  of  them  was  the 
cavity  of  the  vessel  obliterated.  The  same  expe- 
riment has  been  repeated  by  several  surgeons  upon 
the  arteries  of  dogs  and  horses  ; but  in  no  example, 
as  far  as  Mr.  Hodgson  knows,  has  the  complete 
obliteration  of  the  cavity  of  the  vessel  been  accom- 
plished. However,  as  an  effusion  of  lymph  is  an 
invariable  consequence  of  the  operation,  the  want 
of  union  is  owing  to  the  opposite  sides  of  the  vessel 
not  being  retained  in  a state  of  contact,  so  as  to 
allow  of  their  adhesion.  (See  Obs.  on  the  Apvli- 
cation  of  the  Ligature  to  Arteries,  fyc.,  by  B.  Travers, 
vol.  iv.  Med.  Chir.  Trans.)  The  presence  of  the 
ligature,  in  the  common  mode  of  its  application, 
effects  this  object;  and,  for  the  success  of  Dr. 
Jones’s  experiment,  it  appeared  only  necessary, 
that  the  opposite  sides  of  the  wounded  vessel  should 
be  retained  in  contact,  until  their  adhesion  had  been 
sufficiently  accomplished  to  resist  the  passage  of 
the  blood  through  the  tube.  This  object  might 
probably  be  effected  by  compression  ; but,  the  in- 
conveniences attending  such  a degree  of  pressure, 
as  would  retain  the  opposite  sides  of  an  artery  in 
contact  at  the  bottom  of  a recent  wound,  are  too 

Yy  3 


694  1 1 EM  Oil 

great  to  permit  its  employment.  It  occurred  to 
Mr.  Travers,  that,  if  a ligature  were  applied  to  an 
artery,  and  suffered  to  remain  only  a few  hours, 
the  adhesion  of  the  wounded  surfaces  would  be 
sufficiently  accomplished  to  ensure  the  oblitera- 
tion of  the  canal ; and  by  the  removal  of  the  liga- 
ture at  this  period,  the  inconveniences  attending 
its  stay  would  be  obviated.  The  danger,  pro- 
duced by  the  continuance  of  a ligature  upon  an 
artery,  arises  from  the  irritation,  which,  as  a fo- 
reign body,  it  produces  in  its  coats.  Ulceration 
has  never  been  observed  to  commence  in  less 
than  twenty- four  hours  after  the  application  of  a 
ligature ; whilst  it  is  an  ascertained  fact,  that 
lymph  is  in  a favourable  state  for  organisation  in 
less  than  six  hours,  in  a wound  the  sides  of  which 
are  preserved  in  contact.  (Jones,  chap.  4.  exp.  1.) 
If  it  be  sufficient,  therefore,  to  ensure  their  adhe- 
sion, that  the  wounded  coats  of  an  artery  be  kept 
in  contact  by  a ligature  only  three  or  four  hours, 
ulceration  and  sloughing  may,  in  a great  degree, 
be  obviated  by  promoting  the  immediate  adhe- 
sion of  the  wound.  Justified  by  this  reasoning, 
Mr.  Travers  performed  several  experiments,  by 
which  he  ascertained,  that  if  a ligature  be  kept 
six,  two  hours,  or  even  one  hour,  upon  the  carotid 
artery  of  a horse,  and  then  removed,  the  adhesion 
is  sufficiently  advanced  to  secure  the  permanent 
obliteration  of  the  canal.  It  appeared  probable, 
that  the  same  result  would  be  obtained  upon  the 
healthy  artery  of  a human  subject.  ( Hodgson  on* 
the  Dis . of  Arteries,  &;c.  p.  228.  etseq.)  Mr.  A. 
C.  Hutchison,  in  the  year  1800,  tied  the  brachial 
arteries  of  two  dogs,  and  removed  the  ligatures  im- 
mediately after  their  application.  In  both  instances, 
the  complete  obliteration  of  the  canal  of  the  ar- 
tery was  the  consequence  of  the  operation.  ( See 
Practical  Obs.  in  Surgery,  p.  103.)  He  has  also 
tried  this  method,  as  modified  by  Mr.  Travers,  in 
an  operation,  which  he  performed  for  a popliteal 
aneurism  in  a sailor,  in  Nov.  1813,  A double  li- 
gature was  passed  under  the  femoral  artery.  The 
ligatures  w'ere  tied  with  loops,  or  slip-knots,  about 
a quarter  of  an  inch  of  the  vessel  being  left  undi- 
vided between  them.  All  that  now  remained  of 
the  pulsation  in  the  tumour,  was  a slight  undu- 
latory  motion.  Nearly  six  hours  having  elapsed 
from  the  application  of  the  ligatures,  the  wound 
was  carefully  opened,  and  the  ligatures  untied  and 
removed,  without  the  slightest  disturbance  of  the 
vessel.  In  less  than  half  a minute  afterwards, 
the  artery  became  distended  with  blood,  and  the 
pulsations  in  the  tumour  were  as  strong  as  they 
had  been  before  the  operation.  Mr.  Hutchison 
then  applied  two  fresh  ligatures:  hemorrhage 
afterwards  came  on,  amputation  was  performed, 
and  the  patient  died.  (See  Pract.  Obs.  in  Sur- 
gery, p.  102,  &c.)  Now,  as  Mr.  Hutchison  chose 
to  apply  other  ligatures,  on  finding  that  the  puls- 
ation returned,  the  above  case  only  proves,  that 
the  artery  was  not  obliterated  in  about  six  hours  ; 
and  we  are  left  in  the  dark  respecting  the  grand 
question,  namely,  whether  the  vessel  would  have 
become  obliterated  by  the  effusion  of  coagulating 
lymph  and  the  adhesive  inflammation,  notwith- 
standing the  return  of  circulation  through  it.  As 
for  the  hemorrhage  which  occurred,  I think  it 
might  have  been  expected,  considering  the  dis- 
turbance and  irritation  which  the  artery  must  have 
sustained,  in  the  proceedings  absolutely  necessary 
for  the  application  of  not  less  than  four  ligatures, 


and  the  removal  of  two  of  them.  According  to 
my  ideas,  only  one  ligature  ought  to  have  been 
used,  and  none  of  the  artery  detached.  We  also 
have  no  description  of  the  sort  of  ligatures  which 
were  employed  ; an  essential  piece  of  information 
in  forming  a judgment  of  the  merits  of  the  pre- 
ceding method.  The  application,  removal,  and 
re-application  of  ligatures  are  not  consistent  with 
the  wise  principles  inculcated  hy  the  late  Dr. 
Jones,  and  have,  in  more  instances  than  that  re- 
corded by  my  friend,  Mr.  Hutchison,  brought  on 
ulceration  of  the  artery  and  hemorrhage.  The 
researches  of  M.  Manec  lead  him  to  conclude, 
with  all  the  best  practical  surgeons  of  the  present 
time,  that  the  removal  of  the  ligature  at  an  earlier 
period,  than  that  of  its  spontaneous  detachment,  is 
not  likely  to  answer.  He  observes,  that  “ the 
continuance  of  the  ligature  on  the  artery,  for  some 
hours  after  the  division  of  the  internal  and  middle 
coats,  is  not  sufficient  in  man  to  produce  its 
closure.  The  plan  succeeds  but  seldom  in  animals, 
dogs,  for  instance,  whose  blood  is  more  plastic. 
On  one  hand,  the  adhesion  of  the  parietes  of  the 
artery  together  is  so  feeble,  for  the  first  five  or  six 
hours  after  the  operation-  and,  on  the  other,  the 
clot  is  so  small,  that  the  impulse  of  the  blood,  and 
the  disturbance  of  extracting  the  thread,  will  de- 
stroy one,  and  displace  the  other.”  (See  P.J. 
Manec,  de  la  Ligature,  &;c.  p.  30.)  If  ever  the 
practice,  however,  should  merit  revival,  I invite 
the  attention  of  the  profession  to  the  simple  inven- 
tion proposed  by  Mr.  John  Barker,  of  Ipswich, 
for  loosening  and  removing  the  ligature.  Soe 
Aneurism. 

It  appears,  then,  that  the  first  effects  of  a ligature 
upon  an  artery  are,  a complete  division  of  its  in- 
ternal and  middle  coats,  the  bringing  of  its  wound- 
ed surfaces  into  contact  with  each  other,  and  an 
obstruction  to  the  circulation  of  the  blood  through 
its  canal.  There  must  be  a small  quantity  of  stag- 
nant blcod,  just  within  the  extremity  of  the  artery; 
but  this  does  not,  in  every  instance,  immediately 
form  a coagulum,  capable  of  filling  up  the  canal 
of  the  artery.  In  most  cases,  only  a slender 
coagulum  is  formed  at  first,  which  gradually 
becomes  larger  by  successive  coagulations  of  the 
blood ; and  hence  the  coagulum  is  -always  at 
first  of  a tapering  form,  with  its  base  at  the  extre- 
mity of  the  artery.  But,  as  Dr.  Jones  remarks, 
the  formation  of  this  coagulum  is  not  material  ; for, 
soon  after  the  ligature  has  been  applied,  the  end  of 
the  artery  inflames,  and  the  wounded  internal  sur- 
face of  its  canal,  being  kept  in  close  contact  by  the 
ligature,  adheres,  and  converts  this  portion  of  the 
artery  into  an  impervious,  and,  at  first,  slightly 
conical  sac.  It  is  to  the  effused  lymph  that  the 
base  of  the  coagulum  adheres,  when  found  to  be 
adherent.  Lymph  is  also  effused  between  the 
coats  of  the  artery,  and  among  the  parts  surround- 
ing its  extremity.  In  a little  time,  the  ligature 
makes  the  part,  on  which  it  is  directly  applied,  ul- 
cerate ; and,  acting  as  a tent,  a small  aperture  is 
formed  in  the  layer  of  lymph  effused  over  the 
artery.  Through  this  aperture  a small  quantity  of 
pus  is  discharged,  as  long  as  the  ligature  remains ; 
and,  finally,  the  ligature  itself  also  escapes,  and  the 
little  cavity  which  it  has  occasioned  granulates 
and  fills  up,  and  the  external  wound  heals,  leaving 
the  cellular  substance,  a little  beyond  the  end  of 
the  artery,  much  thickened  and  indurated.  ( Jones, 
p.  159.  161.) 
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In  short,  when  an  artery  is  properly  tied,  the 
following  are  the  effects. 

1.  The  first  action  of  the  ligature  is  to  pucker 
up,  and  press  towards  one  another  the  parietes  of 
the  artery,  and,  after  they  touch,  if  the  ligature 
is  further  tightened,  the  internal  and  middle  coats 
of  the  vessel  are  cleanly  and  regularly  cut  through ; 
while  the  external  coat,  which,  by  being  forcibly 
constricted  by  the  ligature,  has  been  the  direct 
means  of  producing  this  division,  resists  the  action 
of  the  ligature,  and  becomes  interposed  between 
the  upper  and  lower  margins  of  the  wound  in  the 
other  coats  of  the  artery.  Thus  the  ligature  now 
only  embraces  the  external  coat,  the  two  divided 
ones  being  retracted,  one  towards  the  heart,  the 
other  towards  the  capillaries.  Hence,  the  cavity 
of  the  artery  has  a conical  shape,  above  and  below 
the  ligature,  and  the  points  of  these  cones,  formed 
by  the  edges  of  the  division  in  the  internal  and 
middle  coats,  which  are  in  opposition,  hinder  the 
blood  from  passing  further,  and  striking  against 
the  external  coat.  As  M.  Manec  observes,  the 
whole  operation  of  the  ligature  must  be  concen- 
trated on  this  point;  and  the  margins  of  the  wound, 
in  the  middle  and  internal  coats,  are  only  held  in 
contact,  inasmuch  as  the  external  tunic  presses 
upon  them,  and  inclines  them  towards  the  centre 
of  the  artery.  This  pressure,  which  is  sufficient  to 
close  the  calibre  of  the  vessel,  does  not  interrupt 
the  vital  properties  of  these  two  coats  ; but  the 
external  coat,  on  which  the  ligature  exclusively 
acts,  is  killed  at  the  constricted  point,  and  a suppu- 
rative, or,  rather,  an  ulcerative,  process  must  occur 
in  this  situation,  in  order  to  detach  the  dead  circle 
of  this  external  coat  from  the  living  parts,  together 
with  the  ligature  itself.  Thus  all  the  artery  be- 
comes severed  ; the  internal  and  middle  coats  first ; 
the  external  at  a later  period.  (See  Manec,  de  la 
Ligature  des  Artdres,  p.  14). 

2.  Another  effect  is  to  occasion  a determination 
of  blood  to  the  collateral  branches. 

3.  To  allow  the  formation  of  a coagulum  of 
blood  just  within  the  artery,  provided  a collateral 
branch  be  not  very  near  the  ligature.  It  merits  par- 
ticular notice,  however,  that,  though  the  nearness 
of  a collateral  branch  always  prevents  the  form- 
ation of  the  coagulum,  it  cannot  always  prevent-  the 
completion  of  the  adhesive  process.  In  the  experi- 
ments, made  on  the  arteries  of  horses  and  dogs  by 
Mr.  I'ravers,  the  ligature  was  purposely  applied 
close  to  large  collateral  branches,  yet  the  vessels 
were  safely  obliterated.  (See  Med.  Chir.  Trans. 
vol.  vi.  pp.  658.  660.) 

4.  To  excite  inflammation  in  the  internal  and 
middle  coats  of  the  artery,  by  having  cut  them 
through,  and,  consequently,  to  give  rise  to  an 
effusion  of  lymph,  by  which  the  wounded  surfaces 
are  united,  and  the  canal  is  rendered  impervious  ; 
to  produce  a simultaneous  inflammation  on  the 
corresponding  external  surface  of  the  artery,  by 
which  it  becomes  very  much  thickened  with  effused 
lymph  ; and,  at  the  same  time,  from  the  exposure 
and  inevitable  wounding  of  the  surrounding  parts, 
to  occasion  inflammation  in  them,  and  an  effusion 
of  lymph,  which  covers  the  artery,  and  forms  the 
surface  of  the  wound. 

5.  To  produce  ulceration  in  the  part  of  the  artery, 
around  which  the  ligature  is  immediately  applied, 
viz.,  its  external  coat. 

6.  To  produce  indirectly  a complete  oblite- 
ration, not  only  of  the  canal  of  the  artery,  but  even 


of  the  artery  itself,  to  the  collateral  branches  on 
both  sides  of  the  part  which  has  been  tied. 

7.  To  give  rise  to  an  enlargement  of  the  colla* 
teral  branches.  ( Jones,  p.  163,  164.) 

Every  part  of  an  artery  is  organised  in  a similar 
manner  to  the  other  soft  parts,  and  its  coats  are 
susceptible  of  the  same  processes  of  adhesion,  ulcer* 
ation,  &c.,  as  the  latter  parts  are.  Hence,  the  pre- 
cautions, taken  to  secure  the  adhesion  of  other 
parts,  should  be  observed  for  the  same  purpose, 
with  regard  to  an  artery.  The  vessel  is  put  in  a 
state  to  admit  of  adhesion  by  the  ligature,  which, 
when  properly  applied,  cuts  through  its  internal 
and  middle  coats,  keeps  their  cut  surfaces  in  con- 
tact., and  affords  them  an  opportunity  of  uniting  by 
the  adhesive  inflammation,  as  other  cut  surfaces 
do.  The  immediate  stoppage  of  the  bleeding  is 
merely  the  incipient  and  temporary  part  of  what 
the  ligature  has  to  accomplish  : it  has  also  to  effect 
the  adhesion  of  the  internal  and  middle  coats  of  the 
artery,  which,  being  the  thing  on  which  the  per- 
manent suppression  of  hemorrhage  depends,  is  the 
most  important.  The  size  and  form  of  the  ligature, 
whether  completely  flat,  or  irregular,  have  not 
been,  as  Dr.  Jones  remarks,  sufficiently  attended 
to  ; nor  is  the  degree  of  force  employed  in  tying 
the  artery  often  considered.  Some  surgeons,  wish- 
ing to  guard  against  the  ligature  slipping  off,  tie  it 
with  very  considerable  force  ; while  others,  appre- 
hensive of  cutting  through  the  artery,  or  of  occa- 
sioning too  early  a separation  of  the  ligature,  draw 
it  only  sufficiently  tight  just  to  prevent  the  escape 
of  blood.  A broad  flat  ligature  is  not  likely  to 
make  such  a wound  in  the  internal  and  middle  coats 
of  the  artery  as  is  most  favourable  to  adhesion,  be- 
cause it  is  scarcely  possible  to  tie  it  smoothly  round 
the  vessel,  which  is  very  likely  to  be  thrown  into 
folds,  or  puckered  by  it,  and,  co-nsequently,  to  have 
an  irregular  bruised  wound  made  in  its  middle  and 
internal  coats.  By  covering,  also,  a considerable 
space  of  the  external  coat,  it  may  destroy  the  very 
vessels  which  pass  on  it  in  their  way  to  the  cut 
surfaces  of  the  inner  coats,  and  thus  render  them 
incapable  of  inflaming.  Even  supposing  the  wound 
to  unite,  still  such  a ligature  may  cover  that  part 
of  the  external  eoat  which  is  directly  over  the 
newly  united  part,  and,  consequently,  as  soon  as  it 
has  produced  ulceration  through  the  external  coat, 
it  will  cause  the  same  effect  on  the  newly  united 
parts,  and,  of  course,  secondary  hemorrhage. 
(Jones,  p.  168.) 

When  a ligature  is  of  an  irregular  form,  it  is  apt 
to  cut  through  the  internal  and  middle  coats  of  an 
artei’y  more  completely  at  some  parts  than  at 
others ; but  these  coats  ought  to  be  perfectly  cut 
through,  in  order  to  produce  an  effusion  of  fibrine 
from  the  inside  of  the  vessel,  which  seems  to  adhere 
most  securely  at  it$  cut  surfaces. 

Also,  when  the  ligature  is  not  applied  with  suffi- 
cient tightness,  the  inner  coats  of  the  artery  will 
not  be  properly  cut  through.  Dr.  Jones  thinks, 
that  the  ligature  being  sometimes  put  on  so  as  to 
deviate  from  a circle,  has  a tendency  to  produce 
secondary  hemorrhage. 

Dr.  Jones  conceives  that  ligatures  are  best  when 
they  are  round  and  very  firm  ; and  he  adds,  that, 
though  only  a slight  force  is  necessary  to  cut 
through  the  internal  and  middle  coats  of  an  artery, 
it  is  better  to  tie  the  vessel  more  tightly  than  is 
necessary  merely  to  cut  through  its  inner  coats, 
because  the  cut  surfaces  will  thus  be  more 
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certainly  kept  in  contact,  the  separation  of  the 
ligature  expedited,  and  the  danger  of  ulceration 


proof  of  what  would  happen  from  the  same  experi- 
ments performed  on  the  human  subject.  The 


spreading  to  the  newly  cicatrised  part  diminished. 
The  external  coat  will  never  ulcerate  through 
before  the  inner  ones  have  adhered.  The  limb, 
however,  should  be  kept  in  a perfectly  quiet 
state. 

I am  sincerely  glad  to  find,  that  so  accurate  an 
observer  as  Dr.  Jones  has  refuted  the  idea,  that 
ligatures  occasionally  slip  off  the  vessels,  in  conse- 
quence of  the  violent  impulse  of  the  blood.  In 
fact,  the  blood  does  not  continue  to  be  impelled 
against  the  extremity  of  the  artery  with  the  same 
impetuosity  with  which  it  circulated  through  the 
vessel  before  it  was  tied.  The  blood  is  immediately 
determined  into  the  collateral  branches,  nor  is  there 
any  pulsation  for  some  way  above  the  ligature. 
Dr.  Jones,  more  rationally,  imputes  this  accident, 
either  to  the  clumsiness  of  the  ligature,  which  pre- 
vents its  lying  .compactly  and  securely  round  the 
artery  ; or  to  its  not  having  been  applied  with 
sufficient  tightness  ; or  to  its  having  that  very 
insecure  hold  of  the  vessel  which  the  deviation 
from  the  circular  application  must  occasion. 
(P.  173.) 

Another  circumstance,  adverted  to  by  Dupuy- 
tren,  may  cause  the  accident: — “ The  surgeon/’ 
says  he,  “ should  avoid  taking  hold  of  only  one 
side  of  the  artery  by  placing  one  blade  of  the  for- 
ceps into  its  canal ; for,  it  has  sometimes  happened 
that,  when  only  a part  of  the  circumference  of  the 
artery  has  thus  been  included  in  the  noose,  hemor- 
rhage has  come  on  directly  the  wound  has  been 
dressed.”  (See  Clin.  Chir.  t.  iv.  p.  399.) 

Dr.  Jones  is  of  opinion,  that  in  cases  of  aneu- 
rism, in  which  the  artery  has  only  been  tied  with 
one  ligature,  and  left  undivided,  and  in  which 
secondary  hemorrhage  has  arisen,  that  this  has 
most  probably  been  owing,  either  to  a diseased  state 
of  the  artery  ; to  various  contrivances  for  com- 
pressing a large  portion  of  the  vessel ; to  having  a 
loose  ligature  above  the  one  which  is  tied;  or,  last- 
ly, to  not  tying  the  artery  sufficiently  tight  to  cut 
through  the  internal  and  middle  coats,  so  as  to  fit 
them  for  adhesion.  The  latter  fault  can  hardly 
fail  to  produce  a gradual  ulceration  of  those  coats, 
and,  of  course,  to  bring  on  hemorrhage,  which 
returns  with  greater  violence,  as  the  ulceration 
advances.  (P.  176.) 

These  reflections  must  also  obviously  explain 
why  Scarpa’s  practice  of  using  a largish  ligature, 
with  the  intervention  of  a piece  of  cloth  between 
the  cord  and  the  vessel,  for  the  express  purpose  of 
hindering  the  inner  coats  of  the  vessel  from  being 
divided,  must  be  objectionable,  because  it  may  be 
set  down  as  an  axiom,  in  all  operations  where  large 
arteries  are  to  be  tied,  that  the  quantity  of  extra- 
neous substances  in  the  wound,  and  particularly  of 
such  as  are  in  contact  with  the  artery,  should  be 
diminished  as  much  as  possible.  And,  though  I 
may  be  disposed  to  go  so  far  with  Scarpa  as  to 
believe,  that  the  interposition  of  a piece  of 
cork  or  wood  is  worse  than  that  of  a cylinder 
of  linen,  I cannot  accede  to  the  proposition,  that 
the  latter  is  free  from  objection,  because  it 
rather  acts  as  a cushion  than  as  a body  likely 
to  bruise.  (See  Mem.  on  the  Ligature  of  Arte- 
ries, p.  44.) 

With  the  differences  in  the  constitutions  of  man 
and  animals,  I know  that  the  results  of  experiments 
on  the  latter  can  never  be  looked  upon  as  a positive 


stronger  or  weaker  impulse  of  the  heart,  the  more 
or  less  coagulable  nature  of  the  blood,  the  greater 
or  less  degree  of  general  and  local  irritability,  the 
more  or  less  quick  tendency  to  adhesive  inflamma- 
tion and  ulceration,  are  circumstances,  wffiich  must 
make  in  different  animals  the  same  experiments 
lead  to  opposite  results.  The  question,  whether  a 
small  round  ligature  or  a larger  flat  one,  with  a 
piece  of  linen  between  it  and  the  vessel,  be  best, 
must  therefore,  after  all,  be  decided,  not  by  Dr. 
Jones’s  experiments,  nor  those  of  Scarpa  or  Mislei, 
but  by  the  practice  of  surgery  on  the  human  body ; 
and  that  the  principles  defended  in  this  Dictionary 
are,  on  the  whole,  to  be  preferred,  can  hardly  be 
questioned  by  any  man  who  knows  how  much  less 
frequent  secondary  hemorrhage  now  is  in  this  me- 
tropolis  than  it  was  formerly,  when  those  principles 
were  neither  observed  nor  comprehended.  (See 
Amputation,  Aneurism,  Arteries,  and  Liga- 
ture.) 

We  may  next  inquire,  are  small  round  liga- 
tures most  advantageous  when  arteries  are  ossified  1 
M.  Manec  states,  that,  under  these  circumstances, 
such  a ligature  will  break  the  calcareous  and  car- 
tilaginous deposits  into  irregular  fragments,  so  that 
the  external  coat,  instead  of  making  moderate  and 
uniform  pressure  on  the  section  of  the  middle  and 
internal  tunics,  is  distended  and  violently  pushed 
up  by  the  irregular  edges  of  each  fragment.  At 
one  of  these  points,  the  external  coat  is  likely  to 
give  way  between  the  second  and  fourth  day.  M. 
Manec  further  notices  the  greater  difficulty  and 
slowness  with  which  the  exudation  of  a plastic 
lymph,  the  exhalation  of  an  unctuous  matter,  and  the 
formation  of  a clot,  in  an  artery  thus  diseased  and 
tied,  occur,  than  in  a healthy  artery  similarly  treated. 
These  considerations  lead  him  to  join  Boyer, 
(Mai.  Chir.  t.  ii.  pp.  139.  155.)  in  deeming 
small,  round,  firm  ligatures,  or  even  those  which  are 
composed  of  three  or  four  threads,  as  improper  for 
ossified  arteries ; he  states,  that  they  ought  to  be 
rejected,  because  they  too  quickly  cut  through  the 
external  coat.  In  these  particular  examples,  he 
expresses  a preference  to  arterial  compressors 
(presse-arteres),  or  to  Scarpa’s  method,  care  being 
taken  not  to  let  the  pressure,  or  constriction,  be  too 
considerable.  In  amputations,  cases  in  which  os- 
sified arteries  are  frequently  met  with,  M.  Manec 
admits  the  unfitness  of  any  arterial  compressors,  on 
account  of  their  irritation  and  interference  with  the 
dressing  of  the  stump.  In  these  instances,  there- 
fore, he  says,  that  either  Scarpa’s  method,  or,  what 
is  better,  the  introduction  of  a piece  of  bougie  into 
the  ossified  artery,  as  practised  by  MM.  Dupuy- 
tren  and  Roux,  is  the  only  resource.  (See  P.J. 
Manec , de  la  Ligature,  fyc.  p.  25.)  One  infer- 
ence made  by  him  is,  that  when  an  artery  is  ossi- 
fied or  cartilaginous,  the  formation  of  a clot  is  the 
only  thing  which  can  be  confided  in  as  a means  of 
closing  the  vessel.  (P.  30.) 

Dr.  Jones  seems  to  consider,  that  the  advantage 
of  the  retraction  of  the  divided  artery  within  the 
cellular  tissue  is  compensated,  in  the  case  of  the  tin- 
divided  artery,  by  the  speedy  and  profuse  effusion 
of  lymph  which  takes  place  over  and  round  the 
vessel  at  the  tied  part,  and  even  covers  the  liga- 
ture itself.  Another  cause  of  secondary  hemor- 
rhage is  tire  including  of  other  parts  in  the  liga- 
ture, together  with  the  artery,  by  doing  which  the 
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division  of  the  inner  coats  of  the  vessel  may  be 
prevented. 

In  the  valuable  publication  of  Dr.  Jones,  to 
which  I have  so  freely  adverted,  some  secondary 
hemorrhages  are  also  imputed  to  the  hidden  sepa- 
ration, or  laceration,  of  the  recently  united  parts  of 
an  artery  by  premature  and  extraordinary  exer- 
tions of  the  patient.  Hence  the  necessity  for  keep- 
ing a limb,  in  which  a large  artery  has  been  tied, 
perfectly  at  rest. 

I shall  conclude  these  remarks  on  the  ligature 
with  a few  practical  rules. 

1.  Always  tie  a large  artery  as  separately  as 
possible,  but  still  let  the  ligature  be  applied  to  a 
part  of  the  vessel  which  is  close  to  its  natural  con- 
nections. 

Besides  the  reasons  for  this  practice  already  spe- 
cified, I may  observe,  that  including  many  other 
living  textures  in  the  ligature  causes  immense  pain, 
and  a larger  part  of  a wound  to  remain  disunited. 
The  ligature  is  also  apt  to  become  loose  as  soon  as 
the  substance  between  it  and  the  artery  sloughs  or 
ulcerates.  Sometimes  the  ligature,  thus  applied, 
forms  a circular  furrow  in  the  flesh,  and  remains  a 
tedious  time  incapable  of  separation.  In  parti- 
cular, the  surgeon  should  take  great  care  not  to 
include  in  the  ligature  considerable  nerves  or  veins : 
“ intolerable  pain,  and,  frequently,  very  serious  ef- 
fects, would  immediately  follow  the  constriction  of 
a nervous  trunk.  Tying  large  veins  does  not  pro- 
duce any  instantaneous  bad  symptoms  ; but  it  has 
often  led  consecutively  to  phlebitis,  and  been  follow- 
ed by  symptoms  which  have  too  often  proved  fatal.” 
( Dupuytren , Clin.  Chir.  t.  iv.  p.  399.) 

The  blood-vessels  being  organised  like  other 
living  parts,  the  healing  of  a wounded  artery  can 
only  take  place  favourably,  when  that  part  of 
the  vessel,  which  is  immediately  contiguous  to  the 
ligature,  continues  to  receive  a due  supply  of 
blood  through  its  vasa  vasorum,  which  are  rami- 
fications of  the  collateral  arteries.  Plence,  the  dis- 
advantage of  putting  a ligature  round  the  middle 
of  a portion  of  an  artery,  which  has  been  separated 
from  its  surrounding  connections ; and  hence,  the 
utility  of  making  the  knot  as  closely  as  possible 
to  that  part  of  the  vessel  which  lies  undisturbed 
among  the  surrounding  flesh. 

Small  arteries  neither  allow,  nor  require,  these 
minute  attentions  to  the  mode  of  tying  them. 

2.  When  a divided  artery  is  large,  open- 
mouthed,  and  quite  visible,  it  is  best  to  take  hold 
of  it,  and  raise  its  extremity  a little  way  above  the 
surface  of  the  wound,  with  a pair  of  forceps,  or 
Assalini’s  double  tenaculum.  When  the  vessel  is 
smaller,  the  common  tenaculum  is  the  most  con- 
venient instrument. 

3.  While  the  surgeon  holds  the  vessel  in  this 
way,  the  assistant  is  to  place  the  noose  of  the  liga- 
ture round  it,  and  tie  it  according  to  the  above  di- 
rections. In  order  that  the  noose  may  not  rise  too 
high,  and  even  above  the  mouth  of  the  artery, 
when  it  is  tightened,  the  ends  of  the  ligature  must 
be  drawn  as  horizontally  as  possible,  which  is 
best  done  with  the  thumbs.  A knot  is  next  to  be 
made. 

4.  As  ligatures  always  operate  in  wounds  as 
extraneous  bodies,  and  one  half  of  each  is  sufficient 
for  the  removal  of  the  noose  when  detached,  the 
other  should  be  cut  off'  close  to  the  knot  and  taken 
away. 

As  I have  explained  in  the  articles  Amputation 


and  the  Ligature,  trials  have  been  made  of  the 
practice  of  cutting  off  both  ends  of  the  ligature 
close  to  the  knot,  with  the  view  of  diminishing, 
as  far  as  possible,  the  quantity  of  extraneous  sub- 
stances in  the  wound. 

Upon  the  whole,  the  plan  is  not,  however, 
considered  to  be  advantageous,  because  the  portion 
of  the  ligature,  left  in  the  wound,  whatever  be 
the  materials  of  which  it  is  composed,  is  never 
absorbed,  but  gives  rise  to  smal,l  abscesses,  or 
even  causes  a fistulous  opening  in  a stump,  of 
which  I lately  saw  an  instance  in  University  College 
Hospital.  In  this  case,  as  the  two  ends  of  the  liga- 
ture had  been  accidentally,  and  not  intentionally, 
snipped  off,  the  cause  of  the  fistula  was,  for  nearly 
a fortnight,  unsuspected. 

5.  When  a large  artery  is  completely  divided, 
two  ligatures,  — one  to  the  upper,  the  other  to  the 
lower  part  of  the  vessel, — are  commonly  necessar}', 
in  consequence  of  the  anastomosing  branches  con- 
veying the  blood  very  readily  into  the  part  of  the 
artery  most  remote  from  the  heart,  as  soon  as  the 
first  ligature  has  been  applied. 

6.  When  a large  artery  is  only  punctured,  and 
compression  cannot  be  judiciously  tried,  the  vessel 
must  be  first  exposed  by  an  incision,  only  a small 
opening  being  made  in  the  sheath,  and  then  a double 
ligature  introduced  under  it,  with  the  aid  of  an 
eye  probe.  One  ligature  is  to  be  tied  above,  the 
other  below  the  bleeding  orifice,  with  due  atten- 
tion to  the  principles  explained  in  this  article  and 
that  on  Aneurism. 

7.  Ligatures  usually  come  away  from  the  largest 
artery  ever  tied  in  about  a fortnight,  and  from 
those  of  moderate  size  in  six  or  seven  days.  When 
they  continue  attached  much  beyond  the  usual  pe- 
riod, it  is  proper  to  draw  them  very  gently  every 
time  the  wound  is  dressed,  for  the  purpose  of  acce- 
lerating their  detachment.  Great  care,  however, 
is  requisite  in  doing  this;  for,  as  Dr.  Jones  re- 
marks, as  long  as  the  ligature  seems  firmly  attached, 
pulling  it  rather  strongly  must  act,  more  or  less, 
on  the  recently  cicatrised  extremity  of  the  artery, 
which  is  not  only  contiguous  to  it,  but  is  still  united 
to  that  portion  of  the  artery  (the  external  coat) 
which  detains  the  ligature.  (Jones,  p.  162.) 

In  particular  individuals,  there  appears  to  be  an 
extraordinary  tendency  to  profuse  hemorrhage 
from  very  slight  injuries.  An  instance  of  this  kind 
has  been  recorded  by  Mr.  Blagden,  where  a fatal 
hemorrhage  arose  from  the  extraction  of  a tooth. 
The  patient,  who  was  twenty-seven  years  of  age, 
had  had  a tooth  extracted  when  a boy,  in  conse- 
quence of  which  operation  the  bleeding  continued 
for  twenty-one  days,  from  the  socket,  before  it 
ceased.  A very  slight  cut  on  the  head  was  also 
followed  by  an  alarming  bleeding,  which  could  not 
be  stopped  by  pressure,  styptics,  or  the  ligature,  so 
that  it  became  necessary  to  apply  the  kali  purum, 
which  succeeded.  On  his  having  another  carious 
tooth  taken  out,  a profuse  bleeding  followed,  which 
resisted  the  effect  of  styptics,  caustic,  and  every 
means  adopted  to  stop  up  the  socket.  The  actual 
cautery  was  tried  in  vain.  The  dangerous  condi- 
tion of  the  patient  seemed  to  leave  no  other  resource 
but  that  of  tying  the  carotid  artery,  which  was  done 
by  Sir  Benjamin  Brodie.  But  even  this  proceed- 
ing failed  to  suppress  the  hemorrhage,  which 
proved  fatal.  (See  Med.  Chir.  Trans.,  vol.  viii. 
p.224.  Bond.  1817.)  Several  instances  are  re- 
corded, in. which  all  the  males  of  particular  fami- 
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lies  had  this  hemorrhagic  tendency,  so  that,  whether 
the  bleeding  arose  spontaneously,  or  from  a wound, 
it  could  not  be  suppressed,  and  their  lives 
were  lost.  (See  Diet,  des  Sciences  Med.,  art.  Cas 
Rai  'es  ; London  Med.  Repository , vol.  iii.  p.  60. ; 
Krimer,  Versuche  einer  Physiologic  des  Blutz, 
p.  318.  Leipzig,  1823.  Journal  des  Progres,  pour 
1828.  vol.  ii.  Revue  Med.,  Oct.  1835.  Sanson,  des 
Hemorrhagies  Traum.,  p.  16,  &c.)  Sometimes  this 
extraordinary  disposition  to  hemorrhage  is  owing 
o an  accidental  cause,  that  is  little  suspected.  Thus, 
n an  example  which  happened  in  the  practice  of 
M.  Dupuytren,  a tumour  was  found  in  the  right 
turicle,  completely  blocking  up,  and  greatly  dilat- 
ng  the  superior  vena  cava,  and  extending  into  the 
jugular  vein  up  the  lower  third  of  the  neck  : it  also 
filled  up  the  right  subclavian  vein.  The  patient, 
a young  woman,  lost  fatal  quantities  of  blood  from 
fhe  wound  of  the  skin  in  venesection,  and  the 
ncket  of  a tooth.  The  actual  cautery,  and  all 
other  means  were  tried  in  vain.  (See  Sanson  des 
Hemorrhagies  Traumatiques,  p.  21.)  A mechani- 
cal obstacle  to  the  circulation,  either  situated  in 
the  heart,  or  blood-vessels,  is  noticed  by  Dr.  Cars- 
well, as  one  of  the  causes  of  hemorrhage;  and 
besides  solutions  of  continuity,  he  likewise  enume- 
rates as  causes,  a modification  of  the  functions  of 
the  capillaries,  as  evinced  in  vicarious  hemorrhage, 
and  that  from  erectile  tissue.  Nor  does  he  omit 
a diseased  state  of  the  blood,  as  exemplified  in 
scurvy,  and  some  forms  of  purpura,  and  typhus 
fever.  (See  Carswell's  Illustrations  of  the  Ele- 
mentary  Forms  of  Disease,  Fasc.  6.)  On  the  mode 
of  stopping  hemorrhage  from  the  sockets  of  the 
teeth,  the  reader  will  find  some  remarks  in  the 
E din.  Med.  and  Surg.  Journ.  No.  58.  p.  157. 

Torsion. 

As  even  the  most  considerable  arteries,  in  cases 
of  lacerated  wounds,  frequently  do  not  bleed,  in 
consequence  of  the  violent  extension  of  these  ves- 
sels, and  the  change  produced  in  the  disposition 
of  their  tunics,  the  idea  of  stopping  hemorrhage, 
by  methodically  twisting  the  end  of  the  wounded 
arteries,  led  to  trials  of  what  is  called  torsion.  The 
practice  was  first  hinted  at  by  Galen,  and  pro- 
posed in  modern  days  by  M.  Amussat,  in  1829, 
and,  about  the  same  period  also,  by  MM.  Vel- 
peau and  Thierry.  (See  Sanson  des  Hemorrhagies, 
p.  157.)  After  having  ascertained,  by  experiments 
on  animals,  that  torsion  was  capable  of  arresting 
hemorrhage  from  the  femoral,  brachial,  and  ca- 
rotid, and  other  arteries  of  magnitude,  M.  Amussat 
tried  the  method  on  the  human  subject  in  ampu- 
tation, castration,  and  the  removal  of  the  breast. 
In  one  case  he  adopted  it  after  amputation  at  the 
shoulder  joint.  In  none  of  these  instances  did  any 
secondary  hemorrhage  arise ; but  union  by  the  first 
intention  was  followed  only  in  one  of  the  cases  re- 
ferred to,  viz.,  that  of  achild.  In  1829, M.  Lieber, 
surgeon  to  the  new  hospital  at  Berlin,  iried  the  plan 
with  equal  success  ; and,  about  the  same  period,  it 
was  had  recourse  to  with  success  by  Dr.  Fricke,  of 
Hamburgh,  by  MM.  Rust  and  Dieftenbach,  of 
Berlin,  and  by  M.  Schrader,  of  Dresden.  On 
the  other  hand,  in  France,  the  practice  of  torsion 
proved  unsuccessful  after  two  amputations  per- 
formed by  Professor  Delpech.  As  the  patients 
did  not  die  of  secondary  hemorrhage,  perhaps 
their  cases  have  nothing  to  do  with  the  advan- 
tages or  disadvantages  of  torsion.  In  the  hos- 


pital of  St.  Louis,  at  Paris,  however,  torsion  failed 
in  five  out  of  six  cases  of  amputation.  Baron  Du- 
puytren, having  been  requested  by  the  Institute  to 
make  a report  of  the  merits  of  the  plan,  tried  it  in 
the  Hotel  Dieu,  and  came  to  the  conclusion,  that 
torsion  may  be  safely  applied  to  arteries  of  small 
calibre,  but  that  it  is  imprudent  to  trust  to  it  when 
they  are  of  large  size.  (See  Clin,  Chir.  t.  iv. 
p.  410.)  In  a certain  number  of  instances,  torsion 
of  the  arteries  has  been  followed  by  extensive  in- 
flammation and  abscesses  in  the  sheath  of  the 
artery. 

With  regard  to  its  increasing  the  chance  of  union 
by  the  first,  inasmuch  as  no  extraneous  substance  is 
left  in  the  wound,  experience  has  not  proved,  that  it 
has  any  advantage  over  the  ligature,  (Dupuytren, 
vol.  cit.  p.  411.)  ; and,  as  M.  Manec’s  researches 
show,  the  process  of  torsion  kills  a small  portion  of 
the  artery,  and  the  little  slough  is,  in  point  of  fact, 
quite  as  much  an  extraneous  substance  as  the  liga- 
ture itself.  (See  Traite  Theorique  et  Pratique  de 
la  Ligature,  fyc. ; also  Sanson,  Op.  cit.  p.  161.) 
Torsion  is  practised  in  two  modes;  in  one,  which 
is  termed  by  the  French  torsion  libre,  the  end  of  the 
artery  is  taken  hold  of  with  a pair  of  forceps, 
gently  drawn  out,  and  twisted  round  from  four  to 
six  or  eight,  times  according  to  its  size.  This  is  the 
plan  adopted  by  M.  Thierry,  (De  la  Torsion  des 
Arteres,  Paris,  1829,)  and  by  Dr.  Fricke  ; but  as 
it  has  been  found  sometimes  to  produce  inflamma- 
tion, extending  along  the  coats  of  the  vessel,  and 
even  to  rapture  a collateral  branch,  the  plan,  re- 
commended by  M.  Velpeau,  is  mostly  preferred 
in  France.  This  gentleman  takes  hold  of  the  end 
of  the  artery  with  a pair  of  forceps,  having  a 
groove  or  not,  draws  it  out  of  the  wound,  and  se- 
parates it  from  the  surrounding  tissues : then  he 
takes  hold  of  it  near  its  base  with  a second  pair  of 
forceps,  with  which  he  fixes  it,  while  with  the  first 
pair-  of  forceps  he  performs  the  torsion,  three  or 
four  times  for  small  arteries,  and  eight  for  large 
ones.  (Sur  la  Cessation  Spontunte  des  Hemor- 
rhagies, fyc.,  Paris,  1830.)  Some  improvements 
were  made  in  the  practice  of  torsion  by  M.  Amus- 
sat. He  prefers  forceps  with  longish  flat  blades, 
and  which  admit  of  being  kept  firmly  shut  with  a 
screw.  He  aims  particularly  at  dividing  the  inner 
coats,  at  the  base  of  the  end  of  the  artery,  with  his 
fingernail,  or  the  second  pair  of  forceps,  and  then 
pushes  them  away  from  the  surface  of  the  wound, 
as  it  were,  into  the  vessel.  The  torsion  then  only 
affects  the  external  coat.  The  artery  is  thus  closed 
by  a kind  of  double  valve,  or,  rather,  barrier;  viz. 
that  formed  of  the  internal  coats;  and  another  by 
the  twisted  external  one. 

In  practising  torsion,  great  care  should  be  taken 
not  to  introduce  one  of  the  blades  of  the  forceps 
into  the  mouth  of  the  artery,  for  then  all  the  three 
coats  might  be  torn,  and  the  bleeding  not  be 
stopped.  (See  Dupuytren,  Clin.  Chir.,  t.  iv. 
p.  405.) 

We  find,  then,  that  torsion  does  not  consist  in 
merely  twisting  the  end  of  the  artery,  but  that  the 
two  internal  coats  are  also  to  be  separated  from, 
and  pushed  back  from,  the  external  one  by  the 
manoeuvres  adopted.  Then  the  torsion  is  of  the 
external  tunic. 

As  the  twisted  end  of  the  artery  sloughs,  and 
necessarily  excites  some  degree  of  suppuration, 
this  fact  seems  to  explain  why  torsion  is  not  less 
objectionable  than  the  ligature,  as  preventing 
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union  by  tbe  first  intention.  On  the  whole,  I be- 
lieve, that  M.  Dupuytren’s  report  of  it,  above  re- 
ferred to,  is  as  correct  as  it  is  concise.  The  liga- 
ture only  interferes  with  union  by  the  first  intention 
in  the  part  of  a wound  where  it  lies  : the  rest  may 
still  heal  in  this  desirable  manner. 

The  hemorrhage  from  the  bites  of  leeches  some- 
times proves  exceedingly  obstinate,  and  instances 
of  death  from  this  cause  have  occasionally  happen- 
ed, particularly  in  children.  When  common 
methods  fail,  the  plan  has  been  recently  tried  of 
passing  a fine  sewing  needle  through  the  skin  on 
one  side  of  the  wound,  and  then  another  through 
the  skin  on  the  opposite  side,  and  next  twisting 
some  thread  round  the  needles,  so  as  to  draw  them 
together  and  close  the  bite.  The  experiment  fully 
answered.  (See  Lond.  Med.  Repository,  Jan.  1819, 
pp.  23 — 26.) 

Though  arterial  hemorrhage  in  operations  has 
received  full  attention,  it  must  be  acknowledged, 
with  M.  Dupuytren,  that  venous  bleeding  has  not 
attracted  due  consideration.  At  the  instant  of  the 
soft  parts  being  divided,  where  the  course  of  the 
blood  has  been  suspended  by  compression,  a pro- 
fuse quantity  of  this  fluid  sometimes  gushes  from 
the  wound.  Inexperienced  surgeons,  alarmed  by 
the  circumstance,  stop  the  operation,  and,  by  de- 
ranging the  compression  already  made,  rather  in- 
crease than  lessen  the  bleeding.  Here,  according 
to  Dupuytren,  the  colour  of  the  blood  should  guide 
the  operator.  If  dark-coloured,  it  comes  from  the 
limb  below  the  incisions,  and,  as  it  will  soon  cease, 
is  of  no  importance.  But,  in  operating  on  parts 
abounding  in  veins,  and  in  which  the  circulation 
has  not  been  interrupted,  the  dark-coloured  bleed- 
ing will  sometimes  go  on,  fill  the  wound,  and 
hinder  the  operator’s  proceedings.  This  is  often 
illustrated  in  laryngotomy  and  tracheotomy.  In 
other  instances,  the  blood  flows  out  profusely  from 
the  large  veins,  which  are  divided,  the  patientturns 
pale,  and  seems  as  if' he  would  perish  on  the  ope- 
rating table.  Dupuytren  observes,  that  the  con- 
tinuance of  such  hemorrhage  depends  more  upon 
the  patient  suspending  respiration  than  on  the  size 
of  the  veins,  and  the  blood  not  being  then  able  to 
pass  through  the  lungs,  makes  its  escape  from  the 
veins  divided  in  the  operation.  Here  it  is  inexpe- 
dient to  apply  ligatures  ; because  if  one  set  of  veins 
were  tied,  another  set  would  begin  to  bleed.  But 
directly  the  patient  has  filled  his  lungs  two  or  three 
times  completely  with  air,  by  making  full  inspir- 
ation, the  hemorrhage  ceases.  These  precepts  were 
never  forgotten  by  Dupuytren,  whenever  he  divid- 
ed considerable  veins,  either  in  the  trunk,  face, 
neck,  or  upper  part  of  the  limbs.  (See  Legons 
Orales  de  Clinique  Chir.  t.  iv.  p.  392.)  It  would 
appear,  from  the  researches  of  M.  Poiseuille,  that 
the  interruption  of  respiration  only  has  influence 
on  the  portion  of  the  venous  system  above  the  dia- 
phragm. (See  Journ.  Univ.  Hebdom.  de  Mddecine, 
t.  i.  p.  289.  et  t.  iii.  p.  97.  8vo.  Paris,  1830.) 
How'everthis  may  be,  the  practical  observations  of 
M.  Dupuytren  are  highly  important  with  reference 
to  venous  hemorrhage  in  the  extraction  of  fibrous 
tumours  from  the  nose,  or  antrum  tracheotomy, 
and  all  other  operations  in  the  anterior  region  of  the 
neck,  a region  so  abundantly  provided  with  veins 
of  all  sizes.  The  long  and  deep  inspirations,  how- 
ever, recommended  for  the  suppression  of  venous 
bleedings,  are  suspected  by  M.  Sanson  to  have  had, 
iu  some  instances,  a share  in  promoting  the  en- 
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trance  of  air  into  the  veins,  particularly  when  one 
of  those  in  the  upper  part  of  the  body  has  been 
wounded,  and,  in  consequence  of  its  parietes  being 
indurated,  it  gapes,  as  was  once  exemplified  to 
M.  Delpech,  in  the  axillary  vein.  (C/in.  Chir.  de 
Montpellier.)  The  passage  of  air  into  the  wounded 
veins,  observed  by  Beauchene,  Dupuytren,  Grsefe, 
Mott,  and  Clemot,  usually  destroys  the  patient 
almost  instantly,  unless  care  be  taken  to  place 
a finger  over  the  wound  in  the  vein,  as  was  done 
by  M.  Clemot.  (See  Sanson  des  Hemorrhagies 
Traumatiques , p.  91.) 

For  additional  information  respecting  hemor” 
rhage,  see  Amputation,  Aneurism,  Arteries, 
Ligature,  and  Wounds. 

Consult  also  Petit's  Memoirs,  among  those  of  1’Acad, 
des  Sciences  for  the  years  1731,  1732 — 1735.  Morand, 
Sur  le  Changement  qui  arrive  aux  Arteres  couples,  1736. 
Pouteau,  Melanges  de  Chirurgie.  Gooch's  Chirurgical 
Works,  vol.  i.  Kirkland's  Essay  on  the  Method  of  sup- 
pressing Hemorrhages  from  divided  Arteries,  8vo.  Lond. 
1763.  White's  Cases  in  Surgery.  J.  Bell's  Principles  of 
Surgery,  vol.  i.  Larrey , Mem.  de  Chir.  Militaire,  tom. 
ii.  p.  379.  Pelletan,  Clinique  Chir.  t.  ii.  p.  240,  &c. 
Richer  and,  Nosographie  Chir.  t.  iv.  sect,  sur  les  Maladies 
des  Arttres,  p.  23.  &c.  edit.  4.  Jones,  On  the  Process 
employed  by  Nature  in  suppressing  the  Hemorrhage 
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Diverses  Methodes  pour  1’ Obliteration  des  Arteres,  8vo. 
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HEMORRHOIDS,  (from  aTpea,  blood,  and 
Pico,  to  flow.)  See  Piles. 

HERNIA,  (from  epvog,  a branch,  from  its  pro- 
truding forward.)  A protrusion  of  any  vise  us  from 
its  proper  cavity  is  called  a hernia  ; and  the  term, 
of  course,  comprises  that  very  frequent  case  in 
which  a tumour  is  formed  by  the  protrusion  of 
some  of  the  viscera  of  the  abdomen,  out  of  that 
cavity  into  a kind  of  sac,  composed  of  the  portion 
of  peritoneum,  which  is  pushed  before  them.  With 
respect  to  abdominal  herniae,  however,  some  cases 
will  not  be  embraced  by  this  definition;  either 
because  the  parts  are  not  protruded  at  all,  or  have 
no  hernial  sac.  Yet  it  is  only  in  rare  cases,  that 
the  sac  is  wanting;  as,  for  example,  when  the 
hernia  has  been  produced  by  the  operation  of  great 
violence,  or  has  been  preceded  by  a wound  of 
the  abdominal  parietes,  or  an  attempt  at  a radical 
cure  has  been  made  with  caustic.  ’The  sac  is  also 
sometimes  rendered  imperfect  by  laceration  or 
ulceration.  A heimal  sac  is  sometimes  burst  by  a 
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blow.  “ When  this  happens  (as  Sir  Astley  Cooper 
has  observed)  its  contents  escape  out  of  the  sac, 
and  become  placed  under  the  contiguous  skin,  so 
that  the  viscera  require  to  be  returned  into  the 
sac,  before  they  can  pass  into  the  abdomen.”  He 
attended  a case  of  inguinal  hernia,  in  which  these 
circumstances  were  exemplified.  (On  Abdo- 
minal Hernia,  ed.  2.,  by  C.  Aston  Key,  part  i.) 
Some  viscera,  which  occasionally  protrude,  are 
not  included  in  the  peritoneum,  as  the  bladder  and 
coecum  ; and,  when  they  are  considerably  dis- 
placed, they  draw  after  them  the  portion  of  peri- 
toneum connected  with  them,  which  forms  a sac 
into  which  other  bowels  may  fall.  There  may  be 
no  sac,  when  a hernia  arises  from  malformation 
of  the  muscles,  attended  with  abdominal  openings 
in  them  ; for  these  are  not  always  closed  by  peri- 
toneum. (Sir  Astley  Cooper,  Op.  cit.) 

“ The  brilliant  progress,  which  surgery  has 
made  in  modern  times  (says  Scarpa)  is,  properly 
speaking,  only  the  result  of  pathological  anatomy  ; 
that  is  to  say,  of  exact  comparisons  of  the  natural 
state  of  our  organs  with  their  different  diseases, 
which  may  depend  upon  an  alteration  of  texture, 
a derangement  of  functions,  a solution  of  con- 
tinuity, or  a change  of  situation.  It  is  from  mor- 
bid anatomy  that  the  most  rational  curative 
methods,  with  which  modern  surgery  is  enriched, 
are  deduced  as  so  many  corollaries ; methods  to 
which  we  are  also  indebted  for  the  perfection  of 
operations. 

“ There  are,  indeed,  a certain  number  of  surgical 
operations,  for  the  prompt  and  safe  execution  of 
which  mere  anatomical  knowledge  will  suffice  ; 
but,  in  many  others,  the  surgeon  cannot  promise 
himself  success,  even  though  he  be  well  acquainted 
with  anatomy,  unless  he  has  particularly  studied 
the  numerous  changes  of  position,  and  alterations 
of  texture,  of  which  the  parts  upon  which  he  is 
about  to  operate  are  susceptible.  If  he  has  not 
the  requisite  information  upon  all  these  points 
false  appearances  may  deceive  his  judgment,  and 
make  him  commit  mistakes,  sometimes  of  a very 
serious  and  irreparable  kind. 

“ In  order  to  have  a convincing  proof  of  this 
truth,  it  will  be  sufficient  to  take  a view  of  the 
different  species  of  herniae,  and  their  numerous 
complications.  Assuredly,  no  anatomist  would 
believe,  that  the  intestine  coecum,  naturally  fixed 
in  the  right  iliac  fossa,  and  the  urinary  bladder, 
situated  at  the  bottom  of  the  pelvis,  could  undergo, 
without  being  torn,  so  considerable  a displace- 
ment as  to  protrude  through  the  abdominal  ring, 
and  descend  even  into  the  scrotum  ; that  the  same 
intestine,  the  coecum,  could  pass  from  the  right 
iliac  region  to  the  umbilicus,  protrude  at  this 
opening,  and  form  an  umbilical  hernia  ; that  the 
right  colon  could  have  been  found  protruded  from 
the  abdomen  at  the  left  abdominal  ring,  and  the 
left  colon  through  the  right  one ; that  the  liver, 
spleen,  and  ovary  could  sometimes  form  the  con- 
tents of  umbilical,  inguinal,  and  femoral  herniae  ; 
that  the  coecum  could  engage  itself  within  the 
colon,  and  even  protrude  at  the  anus  ; that  the 
stomach  could  be  forced  through  the  diaphragm, 
and  form  a hernia  within  the  chest;  that  the 
omentum,  or  intestine,  or  both  these  parts  together, 
could  sometimes  escape  from  the  belly  through 
the  foramen  ovale,  or  sacro-ischiatic  notch  of  the 
pelvis.”  (See  Scarpa,  Traite  des  H denies,  I* ref.) 

The  parts  of  the  body,  where  herniae  most  fre- 


quently make  their  appearance,  are  the  groin,  the 
navel,  the  labia  pudendi,  and  the  upper  and  fore 
part  of  the  thigh  : the}'  may  occur  at  any  point  cf 
the  anterior  part  of  the  abdomen  ; and,  in  less 
common  instances,  at  the  foramen  ovale,  in  the 
perineum  ; in  the  vagina;  at  the  ischiatic  notch, 
&C- 

The  parts  which,  by  being  thrust  forth  from 
the  cavity,  in  which  they  ought  naturally  to  re- 
main, mostly  produce  herniae,  are  either  a portion 
of  the  omentum,  or  a part  of  the  intestinal  canal, 
or  both  together.  But  the  stomach,  the  liver, 
spleen,  uterus,  ovaries,  bladder,  &c.,  have  been 
known  to  form  the  contents  of  some  hernial  tu- 
mours. Indeed,  as  Sir  Astley  Cooper  remarks, 
there  is  no  part  of  the  abdomen  at  which  a hernia 
may  not  occur,  excepting  where  it  is  bounded  by 
bone  ; and,  if  the  muscles  be  imperfectly  formed, 
even  the  kidney  may  protrude  in  the  loins.  The 
small  intestine  is  more  frequently  protruded  than 
the  large,  and  the  ileum  more/  frequently  than  the 
jejunum,  in  consequence  of  its  greater  proximity 
to  the  ring  and  crural  arch.  A part  only  of  the 
diameter  of  the  tube  is  sometimes  included  in  a 
hernia  ; any  larger  quantity  may  descend,  from 
a single  fold  to  the  whole  moveable  portion  of  the 
canal.  (See  Lawrence  on  Ruptures,  p.  5.  ed.  4.) 
The  viscera  more  frequently  met  with  than  any 
others,  in  a hernia,  are  the  omentum  and  the 
ileum;  the  next  in  frequency  is  the  colon;  then 
the  coecum  ; and,  lastly,  the  jejunum.  Sometimes 
the  appendix  coeci  is  the  only  part  found  in  the 
hernial  sac.  ( Sir  Astley  Cooper  on  Abdominal 
Hernia,  ed.  2.)  A hernia  is  referred  to  by  Mr. 
Crosse,  which  consisted  solely  of  the  appendix 
vermiformis  ; this  was  enlarged  to  four  times  its 
natural  size,  and  produced  most  of  the  usual 
symptoms  of  strangulation,  so  that  the  operation 
was  required.  (See  Trans,  of  Provincial  Assoc., 
vol.  v.) 

From  these  two  circumstances  of  situation  and 
contents  are  derived  all  the  different  appellations 
by  which  hernias  are  distinguished.  If  a portion 
of  intestine  alone  form  the  contents  of  the  tumour 
the  case  is  called  enterocele ; if  a piece  of  omentum 
only,  epiplocele ; and  if  both  intestine  and  omen- 
tum contribute  to  the  formation  of  the  tumour,  it 
is  called  an  enter o-epiplocele.  When  the  contents 
of  a hernia  protrude  at  the  abdominal  ring,  but 
only  pass  as  low  as  the  groin,  or  labium  pudendi, 
the  case  receives  the  name  of  bubonocele,  or  in- 
guinal hernia ; but,  if  the  parts  descend  into  the 
scrotum,  it  is  called  an  oscheocele  or  scrotal  hernia. 
The  crural  or  femoral  hernia  is  the  name  given 
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to  that  which  takes  place  below  Poupart’s  liga- 
ment. When  the  bowels  protrude  at  the  navel, 
the  case  is  named  an  exomphalos  or  umbilical  her- 
nia ; and  ventral  is  the  epithet  given  to  the  swell- 
ing, when  it  occurs  at  any  other  promiscuous  part 
of  the  front  of  the  abdomen.  The  congenital  rup- 
ture is  a particular  case,  in  which  the  protruded 
viscera  are  not  covered  by  a common  hernial 
sac  of  peritoneum,  but  are  lodged  in  the  cavity  of 
the  tunica  vaginalis,  in  contact  with  the  testicle  ; 
and,  as  must  be  obvious,  it  is  not  named,  like 
herniae  in  general,  from  its  situation  or  contents, 
but  from  the  circumstance  of  its  existing  from  the 
time  of  birth. 

When  the  protruded  bowels  lie  quietly  in  the 
sac,  and  admit  of  being  readily  put  back  into  the 

abdomen,  the  case  is  termed  a reducible  hernia; 
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and  when  they  suffer  no  constriction,  yet  cannot 
be  put  back,  owing  to  adhesions,  or  their  large 
size  in  relation  to  the  aperture  through  which 
they  have  to  pass,  the  hernia  is  termed  irreducible. 
An  incarcerated  or  a strangulated  hernia  signifies 
one,  which  not  only  cannot  be  easily  reduced,  or 
cannot  be  reduced  without  an  operation,  but 
suffers  constriction  ; so  that  if  a piece  of  intestine 
be  protruded,  the  pressure,  to  which  it  is  sub- 
jected, stops  the  passage  of  its  contents  towards 
the  anus,  excites  inflammation  of  the  bowel,  and 
brings  on  a train  of  alarming,  and  often  fatal, 
consequences. 

The  causes  of  herniae  are  either  predisposing  or 
exciting.  Amongst  the  former,  writers  mention 
a preternaturally  large  size  of  the  openings,  at 
which  the  bowels  are  liable  to  protrude  ; a weak- 
ness and  relaxation  of  the  margins  of  these 
apertures  ; extraordinary  laxity  of  the  perito- 
neum ; an  unusually  long  mesentery,  or  omentum, 
&c.  With  regard  to  the  abdominal  ring,  the 
transverse  tendinous  fibres,  which  naturally  cross 
and  strengthen  its  upper  and  outer  part,  are  much 
weaker  in  some  subjects  than  others.  No  idea 
seems  more  prevalent  in  books,  than,  that  taking 
a good  deal  of  oil  with  our  food  is  conducive  to 
the  formation  of  hernial  diseases.  Some  of  the 
alleged  predisposing  causes  may  justly  excite 
scepticism  ; but  several  circumstances  prove,  that 
a natural  deficiency  of  resistance,  in  any  part  of 
the  parietes  of  the  abdomen,  promotes  the  occur- 
rence of  hernia.  Hence,  persons  who  have  had 
the  peritoneum  wounded,  are  very  liable  to  the 
present  disease.  ( Richerand , Nosogr.  Chir.  t.  iii. 
p.  317. ; Schmucker,  Vermischte  Chir.  Schriften, 
b.  i.  p.  197.)  Men  are  much  more  liable  than 
women  to  inguinal  hernia,  evidently  from  the 
larger  size  of  the  inguinal  canal ; while,  in  women, 
as  there  is  a larger  space  for  the  protrusion  of  the 
viscera,  below  Poupart’s  ligament,  they  are  more 
exposed  than  men  to  femoral  herniae.  The  dis- 
tention of  the  abdomen  in  pregnancy,  also  gives  a 
disposition  to  crural  and  umbilical  hernia. 

With  regard  to  the  exciting  causes,  our  know- 
ledge is  involved  in  less  doubt.  The  grand  cause 
of  this  kind  is  the  powerful  action  of  the  abdominal 
muscles  and  diaphragm  on  the  viscera.  In  .feats 
of  agility,  such  as  jumping,  &c.  the  pressure  which 
the  contents  of  the  abdomen  must  often  encounter, 
sufficiently  accounts  for  their  protruding  at  any 
part  where  the  abdominal  parietes  do  not  make 
adequate  resistance.  The  same  consideration  ex- 
plains why  herniae  very  often  take  place  in  lifting 
and  carrying  heavy  weights,  running,  vomiting, 
straining  at  stool,  parturition,  &c.  and  in  people 
who  inhabit  mountainous  countries.  In  individuals 
who  have  long  laboured  under  bad  strictures, 
tire  habitual  efforts  of  the  abdominal  muscles  to 
make  the  urine  pass,  often  bring  on  the  formation 
of  hernia.  In  Sir  Astley  Cooper’s  splendid  work 
is  the  representation  of  a case  of  this  kind,  in  which 
several  herniae  were  produced. 

The  diminution  of  the  capacity  of  the  abdomen, 
by  the  action  of  the  abdominal  muscles  and  dia- 
phragm, in  many  occasional  exertions,  must  take 
place  in  every  body,  by  reason  of  the  common 
habits  and  necessities  of  life.  But,  as  only  a 
certain  number  of  persons  meet  with  the  disease, 
it  is  fair  to  infer,  that  either  the  exciting  causes 
must  operate  with  greater  force  in  them,  than  in 
the  generality  of  people,  or  else  that  their  abdo- 


minal parietes  have  not  been  capable  of  the 
ordinary  degree  of  resistance.  Many  patients,  who 
meet  with  herniae  in  making  violent  efforts  and  ex- 
ertions, maybe  in  the  former  circumstance  ; while 
others,  whose  viscera  protrude  from  such  trivial 
things  as  coughing,  sneezing,  crying,  &c.,  must  be 
considered  as  being  under  the  influence  of  some 
predisposing  cause.  “ Herniae,  which  originate  in 
predisposition,  generally  come  on  gradually,  and 
almost  imperceptibly;  while  those  which  are  pro- 
duced by  bodily  exertions,  are  formed  suddenly, 
and  by  the  immediate  action  of  the  exciting  cause. 
The  occurrence  of  the  complaint  is  often  indicated, 
in  the  first  instance,  by  a fulness,  combined  with  a 
sense  of  weakness,  about  the  abdominal  ring.  The 
swelling  is  increased  by  any  action  of  the  res- 
piratory muscles,  and  disappears  on  pressure,  and 
in  the  recumbent  position  of  the  body.  It  gra- 
dually finds  its  way  through  the  tendon  of  the 
external  oblique  muscle  into  the  groin,  and  after- 
wards into  the  scrotum.  When  a hernia  takes 
place  suddenly,  it  is  generally  attended  with 
a sensation  of  something  giving  way  at  the  part, 
and  with  pain.”  ( Lawrence  on  Ruptures , p.  42. 
ed.  4.) 

Upon  the  subject  of  the  immediate  cause  of 
herniae,  it  is  observed  by  Scarpa,  that  several  dis- 
tinguished modern  surgeons,  as,  for  instance, 
Warton  ( Adenograph . cap.  11.),  Benevoli  (Dis- 
sertazioni  Chir . 1.),  Rossius  ( Acta  Nat.  Cur.  t.  ii. 
obs.  178.),  Brendel  (Be  Herniarum  natalihus) , 
and  Morgagni  (He  Sed.  et  Cans.  Morb.  epist.  43. 
art.  13.),  consider  a relaxation  and  elongation  of 
the  mesentery  as  the  principal  cause  of  herniae  in 
general,  and  of  the  bubonocele  in  particular. 
Hence,  say  they,  the  whole  mass  of  intestines,  or 
only  a portion  of  an  intestine,  descends  against  the 
inner  orifice  of  the  inguinal  ring,  presses  against 
this  opening,  and  gradually  makes  its  way  out  of 
the  abdomen.  In  examining  this  pathological 
point  without  prejudice,  it  is  incontestable,  says 
Scarpa,  that  an  intestine  cannot  be  moved  beyond 
its  natural  limits,  unless  that  part  of  the  mesentery, 
which  retains  and  fixes  the  bowel  in  its  proper 
place,  be  at  the  same  time  elongated.  But,  it  does 
not  follow  from  this,  that  a relaxation  of  the  me- 
sentery must  precede  the  displacement  of  the 
intestine.  It  appears  to  Scarpa  much  more  pro- 
bable, that  these  two  events  are  simultaneous,  and 
depend  upon  one  and  the  same  cause. 

“ In  the  healthy  state,  the  abdomen,  considered 
altogether,  is  submitted  to  two  opposite  forces, 
which  reciprocally  balance  each  other.  One  is  the 
pressure  of  the  viscera  against  the  abdominal  parietes, 
the  other  is  the  reaction  of  these  same  parietes  upon 
the  viscera  which  they  contain.  If  these  two 
forces  were  in  perfect  equilibrium  iu  all  individuals, 
and  under  all  the  circumstances  of  life,  we  should 
not  be  in  the  least  subject  to  hernia}.  If,  when  the 
equilibrium  has  been  broken,  every  point  of  the 
parietes  of  the  belly  were  to  yield  equally  to  the 
impulse  of  the  viscera,  an  increase  of  the  volume 
of  the  whole  abdomen  would  be  the  consequence, 
but  a true  hernia  would  never  happen.  The 
cavity  of  the  abdomen  is  always  completely  full. 
The  containing  and  contained  parts  react  upon, 
and  reciprocally  compress,  one  another.  It  is  by 
the  effect  of  this  moderate,  but  equal  and  un- 
remitting pressure,  that  all  the  viscera  mutually 
support  each  other.  Without  it,  the  ligaments  of 
the  liver,  those  of  the  spleen,  and  the  various  mem- 
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branous  bands  of  the  intestines  in  general,  would 
only  be  feeble  means  for  fixing  such  parts  in  their 
respective  situations.  But,  there  are  certain  points 
of  the  abdominal  parietes  which  naturally  present 
much  less  resistance  than  others,  and  which  react 
with  much  less  power  against  the  pressure  made 
from  within  outwards  by  the  abdominal  viscera. 
Such  is,  particularly,  the  part  which  extends  from 
the  pubes  to  the  anterior  superior  spinous  process 
of  the  ilium.  This  relative  weakness  of  some 
points  of  the  abdominal  parietes  is  very  marked  in 
certain  individuals,  in  consequence  of  a defect  of 
organisation.  It  may  also  be  increased  by  internal 
or  external  causes,  which  are  as  various  as  they 
are  numerous.  When,  in  one  of  these  cases,  the 
pressure  made  by  the  viscera  is  unusually  increased, 
as  happens  in  a violent  effort,  a defect  in  the  equi- 
librium between  the  two  forces  above  mentioned 
is  occasioned ; that  is  to  say,  the  reaction  of  the 
abdominal  parietes  is  no  longer  proportioned,  at 
least  at  certain  points,  to  the  force  of  the  impulse 
of  the  viscera.  The  conjoined  powers  of  the  ab- 
dominal muscles,  diaphragm,  and  levator  ani,  are 
then  directed  and  concentrated  against  the  most 
feeble  point  of  the  abdomen,  towards  which  they 
propel  the  nearest  viscus,  or  that  which,  from  its 
moveableness,  is  the  most  liable  to  displacement. 
If  such  viscus  should  happen  to  be  the  noose  of  an 
intestine,  it  is  evident  that  the  power,  which  tends 
to  make  it  .protrude  from  the  belly,  must  at  the 
same  time  act  upon  the  corresponding  portion  of 
the  mesentery  ; and  the  intestine,  in  passing  through 
the  parietes  of  the  abdomen,  drags  the  mesentery 
after  it,  and  makes  this  membrane  yield  and  be- 
come elongated.  When  the  displaced  viscera  meet 
with  little  resistance  on  the  part  of  the  parietes  of 
the  abdomen,  the  hernia  is  quickly  formed,  and  the 
elongation  of  the  mesentery  occui's  with  equal 
celerity.  We  have  an  example  of  this  in  in- 
guinal congenital  hernia : in  this  case  the  intes- 
tine is,  in  some  measure,  precipitated  into  a sac 
previously  prepared  for  its  reception.  On  the 
contrary,  in  the  ordinary  inguinal  hernia,  a totally 
different  disposition  of  the  parts  renders  the  pro- 
gress of  the  disease  much  slower.  In  most  in- 
stances, the  hernia  is  not  formed  immediately 
the  equilibrium  between  the  impulse  of  the  viscera 
and  the  reaction  of  the  abdominal  parietes  is 
broken  ; but  in  the  groin  a slight  elevation  is  first 
observed  in  the  direction  from  the  anterior  su- 
perior spinous  process  of  the  ilium  towards  the 
inguinal  ring.  Some  time  afterwards,  when  the 
intestine  has  made  its  appearance  on  the  outside  of 
the  ring,  the  enlargement  of  the  hernia,  and  the 
elongation  of  the  mesentery,  make  much  more 
rapid,  though  always  simultaneous  progress. 

“ N umerous  practical  observations  (says  Scarpa) 
concur  in  proving,  that  we  must  not  search  for 
the  immediate  cause  of  hernias  in  the  relaxation  of 
the  mesentery,  but  rather  in  a want  of  equilibrium 
between  the  pressure  of  the  viscera  and  the  re- 
sistance of  one  or  several  points  of  the  abdominal 
parietes.  Indeed,  hernise  are  seen  occurring  from 
the  slightest  causes  in-  infants,  in  whom  the  neck  of 
the  tunica  vaginalis  is  not  speedily  obliterated,  and 
in  individuals  who,  from  being  fat,  have,  all  on 
a sudden , become  extremely  thin.  Such  women 
as  have  had  children,  are  more  subject  to  the 
disease  than  others.  Persons  also  of  both  sexes, 
who  carry  considerable  burdens  or  who  play  upon 
wind  instruments,  or  who  have  suffered  a forcible  ! 


contusion  of  the  abdomen,  are  particularly  exposed 
to  the  disorder,  even  though  there  be  not  the  least 
reason  for  suspecting  in  them  a relaxation  of  the 
mesentery.  Vaginal  herniae  which  arise  after  diffi- 
cult labours,  afford  another  proof  of  the  same 
truth  : their  cause  is  owing  to  a laxity  and  weak- 
ness of  the  parietes  of  the  vagina,  which,  not  being 
capable  of  making  any  further  resistance  to  the 
pressure  of  the  viscera,  situated  in  the  cavity 
of  the  pelvis,  at  length  suffer  these  parts  to 
protrude. 

“ With  respect  to  the  second  proposition,  that 
during  the  formation  of  a hernia,  the  combined 
force  of  all  the  abdominal  muscles  is,  as  it  were, 
directed  and  concentrated  against  the  most  feeble 
point  of  the  parietes,  we  see  a proof  of  it  in  a fact 
that  occurs  to  our  observation  every  day.  In 
order  to  convince  ourselves  of  this,  we  need  only 
notice  what  happens  in  individuals  afflicted  with 
herniae : if  they  cough,  or  sneeze,  or  make  the 
slightest  effort,  they  instantly  find  the  size  of  the 
swelling  increased,  and  hasten  to  support  the  part 
with  their  hand.  During  the  slightest  efforts, 
which  render  the  herniae  larger,  it  is  also  indis- 
putable, that  the  mesentery  is  elongated  in  the 
same  proportion  as  the  intestine  protrudes.  All 
the  viscera  have  such  a tendency  to  be  displaced, 
and  carried  towards  the  weakest  point  of  the 
parietes  of  the  abdomen,  that  even  those  which  are 
naturally  the  most  distant  from  it,  and  are  the 
most  firmly  fixed  by  the  folds  of  the  mesentery, 
may,  in  their  turn,  descend  into  the  herniae.  Ana- 
tomical knowledge  alone  would  never  have  led 
us  to  entertain  a suspicion  of  the  possibility  of  these 
occurrences.  Sandifort  and  Raletta  have  found, 
in  an  umbilical  hernia,  the  coecum,  with  a portion 
of  the  ileum  and  colon.  ( Obs . Pathol,  cap.  iv., 
and  Nova  Gubernaculi  Testis  Descriptio.)  Mau- 
chart,  Camper,  and  Bose,  have  met  with  the 
coecum  in  an  inguinal  hernia  of  the  left  side, 

( De  Hern.  Incare,  in  Halleri  Disput.  Chirurg. 
t.  iii.;  Demonstrat.  Anat.  Patholog.  lib.  ii.  p.  18.; 
et  Animadvers.  de  Hern.  Inguin.  p.  5.)  Las- 
sus has  seen  the  left  colon  protrude  at  the  right 
inguinal  ring.  (Med.  Operatoire,  t.  i.  p.  173.) 
If  it  be  proved  by  all  these  facts,  that  such  viscera, 
as  are  the  most  closely  united  to  the  great  sac  of 
the  peritoneum  and  neighbouring  parts,  are  never- 
theless liable  to  form  herniae  ; and  if  such  dis- 
placements cannot  happen  without  a considerable 
elongation  of  the  membranous  bands  fixing  these 
bowels  in  their  natural  situation,  how  can  we 
refuse  to  admit,  that  a noose  of  intestine,  pushed 
by  degrees  through  the  inguinal  ring,  drags  along 
with  it  the  corresponding  portion  of  the  mesentery  1 
In  order  to  explain  this  event,  there  is  no  necessity 
for  supposing  a partial  relaxation  of  the  mesen- 
tery.” ( Traite  Pratique  des  Hdrnies,  par  A.  Scarpa, 
trad,  p.  37—43.) 

The  same  causes  which  first  produced  the  com- 
plaint, or  others  of  an  analogous  nature,  are  con- 
stantly tending  to  promote  its  increase.  The 
tumour  becomes  larger,  in  proportion  as  the 
pressure  against  the  hernial  sac  is  stronger  and 
more  frequent.  Hence,  the  great  size,  which  it 
often  attains  in  persons  constantly  pursuing  labo- 
rious occupation's.  Its  increase  will  also  be  in 
proportion  to  the  less  considerable  resistance  of  the 
parts  in  which  it  is  situated.  Hence,  the  magni- 
tude of  scrotal  ruptures,  and  the  generally  small 
size  of  a femoral  hernia.  The  size  of  a hernia  is 
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likewise  in  part  dependent  upon  the  largeness  and 
weakness  of  the  opening,  through  which  the  pro- 
trusioreffiappens.  Hence,  inguinal  ruptures  are 
usually  much  larger  than  those  called  femoral  or 
crural.  The  looseness  of  the  cellular  connection 
of  the  peritoneum,  is  another  cause  of  the  dispo- 
sition of  a hernia  to  attain  a considerable  mag- 
nitude ; while  the  shortness  and  closeness  of  the 
same  uniting  medium,  operate,  in  particular  cases, 
as  a check  to  the  enlargement  of  the  tumour,  as  is 
exemplified  in  herniae  of  the  linea  alba,  which  are 
generally  small.  When  the  sac,  after  it  has  passed 
the  parietes  of  the  abdomen,  is  situated  among 
cellular,  or  adipous  substance,  it  expands  equally 
in  all  directions,  and  forms  a nearly  spherical 
tumour,  being,  however,  generally  rather  flattened, 
as  in  umbilical  and  crural  herniae.  If  it  protrude 
through  a canal,  it  is  nearly  cylindrical,  as  in  in- 
cipient inguinal  herniae  ; and  even  in  those  which 
have  passed  the  ring,  and  are  still  confined  by  the 
sheath  of  the  spermatic  cofd.  The  fundus  of  the 
sac  enlarges  as  it  descends  into  the  scrotum,  and 
thus,  in  almost  all  scrotal  cases,  the  swelling  be- 
comes pyriform.  Irregularities  of  shape  often  take 
place  from  the  extension  of  the  membrane  in  direc- 
tions presenting  the  least  resistance.  At  the  first 
moment  of-  the  occurrence  of  a hernia  of  sudden 
formation,  the  protruded  peritoneum  is  uncon- 
nected to  the  parts  amongst  which  it  lies  ; but  ad- 
hesions take  place  so  quickly,  that  the  sac  is  found 
universally  connected  to  the  contiguous  parts, 
even  in  a rupture  of  two  or  three  days’ standing. 
These  adhesions  prevent  the  return  of  the  sac  into 
the  abdomen,  when  the  contents  of  the  swelling 
are  replaced.  The  peritoneum,  which  immediately 
surrounds  the  protruded  viscera,  generally  retains 
the  same  thin  and  delicate  structure  which  cha- 
racterises that  membrane  in  its  natural  situation. 
It  is  covered  by  other  investments,  varying  in 
thickness  and  structure,  according  to  the  part  in 
which  the  swelling  is  formed,  and  the  size  and  du- 
ration of  the  tumour,  &c.  (See  Lawrence  on 
Ruptures,  p.  18,  &c.  ed.  4.) 

Many  interesting  circumstances,  in  relation  to 
hernia]  sacs,  have  been  satisfactorily  explained  by 
Sir  Astley  Cooper  and  AT  Cloquet ; and  some  of 
them  are  noticed  in  Mr.  Lawrence's  work.  “-If  the 
causes  which  have  produced  the  hernia  continue 
to  operate,  and  further  descent  of  the  peritoneum 
be  prevented  by  its  strong  adhesion  to  the  tendinous 
opening,  the  sac  becomes  thin  by  distention.  It 
may  give  way  partially  by  a kind  of  laceration, 
and  thus  become  irregular  in  figure,  presenting  an 
appearance  of  small  cysts,  or  secondary  cavities. 
On  the  contrary,  when  the  neck  does  not  adhere  so 
strongly,  and  the  mouth  of  the  sac  forms  a thick- 
ened ring,  the  renewed  action  of  pressure  may 
make  the  ring  descend,  and  a fresh  one  will  form 
at  the  new  mouth  of  the  sac.  This  processs  may  be 
again  repeated  ; and  thus  the  sac  presents  one  or 
more  constrictions,  by  which  the  protruded  parts 
may  be  compressed,  and  even  strangulated.  In- 
guinal and  scrotal  ruptures  are  almost  the  only 
cases  in  which  this  occurrence  can  take  place. 
When  a hernia  passes  through  a canal,  a thickened 
ring  may  be  formed  at  both  orifices  of  the  canal. 
If  a hernial  sac  has  been  formed,  and  its  mouth 
become  thickened,  a new  protrusion  may  take 
place  by  the  side  of  it : this  may  occur  again  ; and 
thus  we  may  have  sacs  composed  of  two  lateral 
cavities,  or  consisting  of  two  or  more  secondary 


openings  into  one  principal  protrusion ; or  the 
original  serous  cavity  may  be  contracted,  and 
form  a small  appendix  to  the  subsequent  pro- 
trusion.” (See  Lawrence  on  Ruptures,  p.  26.; 
and  J.  Cloquet,  Recherches  sur  les  Causes,  fyc. 
des  Hernies.) 

According  to  Sir  Astley  Cooper,  however,  the 
peritoneum,  in  forming  a common  hernial  sac,  “ is 
not  dragged  from  its  natural  situation,  but  becomes 
elongated  by  gradual  distention ; and  it  is  usually 
not  only  lengthened,  but  slightly  thickened  ; for 
a long-continued  pressure  of  moderate  force  will 
produce  an  elongation  and  thickening  of  fibre, 
though  a greater  degree  will  bring  about  an  entire 
absorption  of  parts.”  So  far,  however,  as  this 
distinguished  surgeon  has  been  able  to  ascertain 
by  dissection,  the  seemingly  great  thickness  of  the 
hernial  sac,  and  its  apparent  divisibility  into  several 
layers  in  old  herniae,  are  owing  to  the  state  of  the 
coverings  of  the  sac,  the  latter  being  generally  but 
little  thicker  than  the  peritoneum. 

Several  hernial  sacs  are  sometimes  found  in  the 
same  patient ; and  Sir  Astley  Cooper  has  recorded 
an  instance  in  which  this  occasioned  a difficulty 
in  determining  which  protrusion  was  to  be  the  sub- 
ject of  operation. 

Herniae  are  more  frequent  on  the  right,  than 
on  the  left  side  of  the  bodv.  This  fact,  as  Air. 
Lawrence  has  remarked,  does  not  depend  on  any 
disparity  in  size  between  the  apertures  of  the  two 
sides,  but  must  be  referred  to  the  employment  of 
the  right  side  in  those  offices  of  life  which  require 
the  most  powerful  exertion.  (On  Ruptures,  p.  33. 
ed.4.)  This  subject  has  been  particularly  con- 
sidered by  Cloquet.  (See  Recherches  sur  les 
Causes  et  V Anatomie  des  Hernies  Abdominales,  p.  10. 
dye.  4to.  Paris,  1819.) 

The  general  symptoms  of  a hernia,  which  is 
reducible,  and  free  from  strangulation,  are,  an 
indolent  tumour  at  some  point  of  the  abdomen, 
most  frequently  descending  out  of  the  abdominal 
ring,  or  from  just  below  Poupart’s  ligament,  or 
else  out  of  the  navel;  but,  occasionally  from 
various  other  situations,  as  will  be  presently 
explained.  The  swelling  often  originates  suddenly, 
except  in  the  circumstances  above  related,  and  it 
is  subject  to  a change  of  size,  being  smaller  when 
the  patient  lies  down  on  his  back,  and  larger  when 
he  stands  up  or  holds  his  breath.  It  frequently 
diminishes  when  pressed,  and  grows  large  again 
when  the  pressure  is  removed.  Its  size  and 
tension  often  increase  after  a meal,  or  when  the 
patient  is  flatulent.  In  consequence  of  the  unnatu- 
ral situation  of  the  bowels,  many  patients  with 
hernia  are  occasionally  troubled  with  colic,  con- 
stipation, and  vomiting.  Sometimes,  however, 
the  functions  of  the  viscera  seem  to  suffer  little 
or  no  interruption. 

Sometimes  the  contained  parts  may  be  known 
by  the  symptoms.  But,  as  Air.  Lawrence  justly 
remarks,  this  discrimination  is  often  difficult,  and 
even  impossible,  when  the  hernia  is  old,  large,  and 
very  tense  : for,  in  cases  of  this  description,  the 
viscera  experience  considerable  changes  in  their 
figure  and  state,  while  the  thickened  hernial  sac 
prevents  an  accurate  examination  by  the  hand. 
(On  Ruptures,  p.  46.  ed.  4.) 

If  the  case  be  an  enterocele,  and  the  portion  of 
intestine  be  small,  the  tumour  is  small  in  propor- 
tion ; but,  though  small,  if  the  bowel  be  distended 
with  wind,  in  flamed,  or  have  any  degree  of  stricture 
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made  on  it,  it  will  be  tense,  resist  the  impression  of 
the  finger,  and  give  pain  upon  being  handled.  On 
the  contrary,  if  there  be  no  stricture,  and  the 
intestine  suffer  no  degree  of  inflammation,  let  the 
prolapsed  piece  be  of  what  length  it  may,  and  the 
tumour  of  whatever  size,  the  tension  will  be  little, 
and  no  pain  will  attend  the  handling  of  it ; upon 
the  patient’s  coughing,  it  will  feel  as  if  it  were  blown 
into  ; and,  in  general,  it  will  be  found  very  easily 
returnable.  (Pott.)  A guggling  noise  is  often 
made  when  the  bowel  is  ascending.  An  enterocele 
is  also  generally  characterised  by  the  uniformity  of 
its  surface,  and  its  elasticity. 

If  the  hernia  be  an  epiplocele,  or  one  of  the 
omental  kind,  the  tumour  has  a more  flabby,  and 
a more  unequal  feel;  it  is  in  general  perfectly 
indolent,  is  more  compressible,  and  (if  in  the 
scrotum)  is  more  oblong,  and  less  round,  than 
the  swelling  occasioned  in  the  same  situation  by  an 
intestinal  hernia;  and,  if  the  quantity  be  large,  and 
the  patient  adult,  it  is  in  some  measure  distinguish- 
able by  its  greater  weight.  In  very  young  sub- 
jects, the  contents  of  a hernia  are  generally  intestine, 
and  but  seldom  omentum.  (Sir  A.  Cooper,  Lec- 
tures, vol.  iii.  p.  8.) 

If  the  case  be  an  enter o-epiplocele,  that  is,  one 
consisting  of  both  intestine  and  omentum,  the  cha- 
racteristic marks  will  be  less  clear  than  in  either  of 
the  simple  cases ; but  as  the  smooth  slippery  sur- 
face of  the  intestine  generally  makes  its  reduction 
easier  than  that  of  the  omentum,  we  may  infer, 
with  Mr.  Lawrence,  “ that  if  a portion  of  the  con- 
tents slipup  quickly  and  with  noise, leaving  behind 
something  which  is  iess  easily  reduced,  the  case  is 
probably  an  entero-epiplocele.”  (Op.  cit.  ed.  4. 
p.  47.)  _ . 

On  she  subject  of  prognosis,  the  age  and 
constitution  of  the  subject,  the  date  of  the  disease, 
its  being  free,  or  not  free  from  stricture,  or  inflam- 
mation, the  symptoms  which  attend  it,  and  the 
probability  or  improbability  of  its  being  returnable, 
necessarily  produce  much  variety.  If  the  subject 
be  an  infant,  the  case  is  not  often  attended  with  much 
difficulty  or  hazard,  the  reduction  being  easy  as 
well  as  the  descent ; and  though  from  neglect,  or 
inattention,  the  bowel  may  fall  down  again,  yet  it 
is  easily  replaced,  and  mischief  seldom  produced  : 
Mr.  Pott  says  seldom,  because  he  has  seen  an 
infant,  one  year  old,  die  of  a strangulated  hernia, 
which  had  not  been  down  two  days,  with  all  the 
symptoms  of  mortified  intestine.  For  other  exam- 
ples of  strangulated  hernia  in  very  young  infants, 
refer  to  Gooch’s  Chir.  Works,  vol.  ii.  p.  33.;  Law- 
rence on  Ruptures,  p.  77.  edit.  4.;  Edinh.  Med. and 
Surgical  Journal,  vol.  iii.  p.  470,  &c.  “ If  the 

patient  be  adult,  and  in  the  vigour  of  life,  the  con- 
sequences of  neglect,  or  of  maltreatment,  are  more 
to  be  feared  than  at  any  other  time,  for  reasons  too 
obvious  to  need  relating.  The  great  and  principal 
mischief  to  be  apprehended,  in  an  intestinal  hernia, 
is  an  inflammation  of  the  gut,  and  an  obstruction  to 
the  passage  of  the  aliment  and  feces  through  it ; 
which  inflammation  and  obstruction  are  generally 
produced  by  a stricture  made  on  the  intestine.  In 
very  old  people,  the  symptoms  do  not  usually  make 
such  rapid  progress,  both  on  account  of  the  laxity 
of  their  frame,  and  their  more  languid  circulation  ; 
and  also  because  their  ruptures  are  most  frequently 
of  ancient  date,  and  the  passage  a good  deal  dilated  : 
but  then,  on  the  other  hand,  it  should  also  be  re- 
membered, that  they  are  by  no  means  exempt  from 


inflammatory  symptoms;  and  that  if  such  should 
come  on,  the  infirmity  of  old  age  is  no  favourable 
circumstance  in  the  treatment,  which  may  become 
necessary.”  (Pott.) 

If  the  disease  be  recent,  and  the  patient  young, 
immediate  reduction  and  constant  care  to  prevent 
another  protrusion,  are  the  only  means  whereby  it 
is  possible  to  obtain  a perfect  cure. 

If  the  case  be  an  epiplocele,  that  has  formed 
gradually,  it  seldom  occasions  any  bad  symptoms, 
though  its  weight  will  sometimes  render  it  very 
troublesome.  But  if  it  be  produced  suddenly,  by 
effort  or  violence,  that  is,  if  a considerable  piece  of 
the  omentum  slip  down  at  once,  it  will  sometimes 
prove  painful  and  cause  very  disagreeable  com- 
plaints ; the  connection  between  the  omentum, 
stomach,  duodenum,  &c.  being  such  as  to  render 
the  sudden  descent  of  a large  piece  of  the  first  some- 
times productive  of  nausea,  vomiting,  and  colic. 
When  the  piece  of  omentum  is  engaged  in  such 
a degree  of  stricture  as  to  prevent  the  circulation  of 
blood  through  it,  it  will  sometimes,  by  becoming 
gangrenous,  be  the  occasion  of  very  bad  symptoms, 
and  even  of  death,  as  Mr.  Pott,  and  all  surgeons 
of  experience  have  seen.  But  even  though  the 
portion  of  the  omentum  should  remain  uninjured 
in  the  scrotum,  “yet,  as  Pott  correctly  relates,  it 
renders  the  patient  constantly  liable  to  hazard 
from  another  quarter ; it  makes  it  every  moment 
possible  for  a piece  of  intestine  to  slip  into  the  same 
sac,  and  thereby  add  to  the  case  all  the  trouble  and 
all  the  danger  arising  from  an  intestinal  rupture. 
It  is  by  no  means  an  uncommon  thing  for  a piece 
of  gut  to  be  added  to  a rupture,  which  had  for 
many  years  been  merely  omental,  and  for  that 
piece  to  be  strangulated,  and  require  immediate 
help. 

“ An  old  omental  hernia  is  often  rendered  not 
reducible,  more  by  an  alteration  made  in  the 
state  of  the  prolapsed  piece  of  caul,  than  by  its 
quantity.  It  is  very  common  for  that  part  of  the 
omentum,  which  passes  through  the  neck  of  the 
sac,  to  be  compressed  into  a hard,  smooth,  body, 
and  lose  all  appearance  of  caul,  while  what  is 
below  in  the  scrotum  is  loose  and  expanded,  and 
enjoys  its  natural  texture;  in  this  case,  reduction 
is  often  impossible,  from  the  mere  figure  of  the 
part ; and  I have  so  often  seen  this,  both  in  the 
living  and  the  dead,  that  I am  satisfied,  that  for 
one  omental  rupture,  rendered  irreducible  by  ad- 
hesions, many  more  become  so  from  the  cause 
above  mentioned.”  (Pott.) 

Upon  the  whole,  this  author  infers,  that  an 
intestinal  rupture  is  subject  to  worse  symptoms, 
and  a greater  degree  of  hazard,  than  an  omental 
one,  though  the  latter  is,  by  no  means,  so  void  of 
either  as  it  was  formerly  supposed  to  be  ; that  bad 
symptoms  are  more  likely  to  attend  a recent  rup- 
ture, than  one  of  ancient  date  ; that  the  descent 
of  a very  small  piece  of  intestine  is  more  hazard- 
ous than  that  of  a larger  ; and  that  the  hernia, 
which  consists  of  gut  only,  is  in  general  attended 
with  worse  circumstances,  than  that  which  is 
made  up  of  both  gut  and  caul.  (See  also  Law- 
rence on  Ruptures,  p.75,  76.  ed.  4.) 

Mr.  Hey  coincides  with  Pott,  in  thinking  the 
prognosis  more  unfavourable  when  the  tumour  is 
small.  “ I think  it  is  not  a bad  general  rule,  that 
the  smaller  the  hernia,  the  less  hope  there  is  of 
reducing  it  by  the  taxis.  Long- continued  efforts  to 
reduce  a prolapsed  intestine,  are  most  likely  to 
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succeed  in  old  and  large  hernias,  when  no  adhe- 
sions have  taken  place.”  ( Pract . Observ.  in  Sur- 
gery, p.  203.) 

It  is  correctly  remarked  by  Mr.  Lawrence,  that 
“ the  danger  is  greatest,  when  a rupture  is  incar- 
cerated (strangulated)  at  the  moment  of  its  form- 
ation. Herniae,  which  arise  spontaneously,  and 
merely  from  predisposing  weakness,  seldom  be- 
come strangulated ; the  stricture,  in  such  cases, 
is  never  close,  nor  are  the  symptoms  violent, 
because  the  parts  concerned  are  weak  and  re- 
laxed. The  opening,  through  which  the  parts 
protrude,  is  narrower  in  some  situations  than  in 
others  ; the  progress  of  the  case  will  therefore  be 
more  rapid,  and  the  danger  of  the  patient  more 
urgent.  The  aperture  is  generally  very  small  in 
femoral  hernia  - this  kind  of  rupture  in  men,  and 
the  bubonocele  in  women,  have  a particularly 
narrow  entrance.  On  the  same  grounds,  femoral, 
inguinal,  and  umbilical,  ruptures,  are  more  dan- 
gerous, than  the  ventral,  perineal,  or  vaginal 
kinds.”  (On  Ruptures,  p.  75.  ed.  4.) 

Treatment  of  a Hernia  capable  of  easy  and 

IMMEDIATE  REDUCTION,  AND  NOT  ATTENDED 

WITH  ANY  TROUBLESOME  OR  BAD  SYMPTOMS. 

Here  the  first  indication  is  to  reduce  the  pro- 
truded viscera,  without  delay,  and  to  prevent  them 
from  descending  again,  by  the  application  of  a 
suitable  truss.  As  soon  as  the  parts  are  returned, 
the  truss  should  be  immediately  put  on,  and  worn 
without  remission;  care  being  taken,  especially 
if  the  patient  be  an  infant,  to  keep  the  parts  upon 
which  it  presses  regularly  washed,  to  prevent 
galling.  It  ought  to  fit  properly  ; for,  one  “ which 
does  not  press  enough,  is  worse  than  none  at  all, 
as  it  occasions  loss  of  time,  and  deceives  the  pa- 
tient, or  his  friends;  and  one  which  presses  too 
much,  or  on  an  improper  part,  gives  pain  and 
trouble,  by  producing  an  inflammation  and  swell- 
ing of  the  spermatic  cord,  and  sometimes  of  the 
testicle. 

“ In  adults,  whose  ruptures  are  of  long  standing, 
and  accustomed  to  frequent  descent,  the  hernial 
sac  is  generally  firm  and  thick,  and  the  aperture 
in  the  tendon  of  the  abdominal  muscle  large  ; , the 
freedom  and  ease  with  which  the  parts  return  into 
the  belly  when  the  patient  is  in  a supine  posture, 
and  the  little  pain  wrhich  attends  a rupture  of  this 
kind,  often  render  the  persons  who  labour  under 
it  careless  : but  all  such  should  be  informed,  that 
they  are  in  constant  danger  of  such  alteration  in 
their  complaint,  as  may  put  them  into  great  ha- 
zard, and  perhaps  destroy  them.  The  passage 
from  the  belly  being  open,  the  quantity  of  intes- 
tine in  the  hernial  sac  is  always  liable  to  be 
increased,  and,  when  down,  to  be  bound  by  a 
stricture.  An  inflammation  of  that  portion  of  the 
gut  which  is  down,  or  such  obstruction  in  it  as 
may  distend  and  enlarge  it,  may  at  all  times  pro- 
duce such  complaints  as  may  put  the  life  of  the 
patient  in  imminent  danger  ; and  therefore,  not- 
withstanding this  kind  of  hernia  may  have  been 
borne  for  a great  length  of  time,  without  having 
proved  either  troublesome  or  hazardous,  yet  as  it 
is  always  possible  to  become  so,  and  that  very 
suddenly,  it  can  never  be  prudent  or  safe  to 
neglect  it. 

“ Even  though  the  rupture  should  be  of  the 
omental  kind  (which,  considered  abstractedly,  is 
not  subject  to  that  degree  or  kind  of  danger  to 
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which  the  intestinal  is  liable),  yet  it  may  be  se- 
condarily, or  by  accident,  the  cause  of  all  the 
same  mischief;  for  while  it  keeps  the  mouth  of 
the  hernial  sac  open,  it  renders  the  descent  of  a 
piece  of  intestine  always  possible,  and  conse- 
quently always  likely  to  produce  the  mischief 
which  may  proceed  from  thence.” 

Mr.  Pott  comments  upon  the  importance  of 
having  the  parts  completely  reduced  before  the 
truss  is  applied,  and  upon  the  danger  that  may  be 
incurred  by  laying  such  instrument  aside  after  it 
has  been  worn  some  time  ; since  the  partial  closure 
of  the  passage,  whereby  the  descent  of  the  bowel 
is  rendered  less  easv,  will  also  make  the  reduction 
more  difficult,  if  a piece  should  happen  to  slip 
down  : and  hence  he  insists,  that  a truss  “ should 
be  long  and  unremittingly  worn  by  all  those, 
whose  time  of  life  makes  the  expectations  of  a 
perfect  cure  reasonable,  many  of  the  ruptures  of 
adults  being  owing  to  the  negligent  manner,  in 
which  children  at  school  are  suffered  to  wear  their 
trusses.”  (See  Truss.) 

Besides  the  danger  of  strangulation,  and  the 
loss  of  all  chances  of  a radical  cure,  when  a re- 
ducible hernia  is  neglected,  and  allowed  to  remain 
down,  there  are  other  motives  for  keeping  up  the 
tumour  with  a truss,  and  preventing  its  ir^crease 
of  size.  The  vast  size,  to  which  neglected  her- 
nias sometimes  increase,  not  only  prohibits  all 
active  exertion,  but,  by  involving,  in  the  male, 
the  integuments  of  the  penis,  incapacitates  the 
patient  from  the  act  of  copulation,  and  gives  rise 
to  excoriation  from  the  discharge  of  the  urine  over 
the  swelling.  Probably,  too,  the  testis  may  be 
affected  by  the  pressure  of  a very  large  scrotal 
hernia.  ( Morgagni , de  Cans,  et  Sed.  ep.  xxxiii. 
art.  12.;  Sckmucker , Vermischte  Chir.  Schriften, 
b.  iii.  p.  195.)  Disorders  of  the  intestinal  func- 
tions invariably  attend  these  large  ruptures,  and 
increase  in  frequency  and  violence  in  proportion 
to  the  size  of  the  swelling,  and  age  of  the  patient. 
All  the  moveable  viscera  of  the  abdomen  £radu- 
ally  find  their  way  into  the  hernial  sac,  if  a 
rupture  be  entirely  neglected.  ( Lawrence  on 
Ruptures,  p.  80.  edit.  4.) 

Treatment  of  irreducible  Hernia,  free  from 

Inflammation,  and  unattended  with  trou- 
blesome or  dangerous  Symptoms. 

Air.  Pott,  and  all  the  best  writers  on  ruptures, 
ascribe  the  incapacity  of  reduction,  in  most  cases, 
either  to  the  largeness  of  the  quantity  of  the  con- 
tents, an  alteration  made  in  their  form  and  tex- 
ture,  or  to  adhesions,  which  they  have  contracted 
with  each  other  or  their  containing  bag.  The 
reduction  is  also  sometimes  prevented  by  trans- 
verse membranous  bands  within  the  sac.  Mr.  Pott 
was  also  aware,  that  ruptures  are  sometimes  ren- 
dered difficult  to  be  reduced,  by  the  coecum  being 
contained  in  the  hernial  sac.  Of  this  fact,  he  was 
as  much  convinced,  as  the  nature  of  such  kind  of 
things  would  permit ; that  is,  by  observations 
made  both  on  the  living  and  the  dead.  This  state- 
ment, made  many  years  back,  deserves  particular 
notice,  because  its  truth  is  confirmed  by  the  mo 
dern  observations  of  Scarpa. 

Air.  Pott  has  adverted  to  the  kind  of  impedi- 
ment to  reduction  produced  by  the  thickening 
of  the  neck  of  the  sac,  when  the  hernia  is  lon«- 
neglected,  and  suffered  to  remain  in  the  scrotum, 
without  any  bandage  to  support  its  weight. 
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The  same  author  reckons  an  alteration  pro- 
duced by  time,  and  constant,  though  gentle,  pres- 
sure, in  the  form  and  consistence,  or  texture  of  the 
omentum,  as  no  infrequent  cause  why  neglected 
omental  ruptures  become  irreducible. 

When  a portion  of  omentum  “ has  been  suf- 
fered to  remain  for  a great  length  of  time  in  the 
scrotum,  without  having  ever  been  returned  into 
the  belly,  it  often  happens,  that  although  that  part 
of  it  which  is  in  the  lower  part  of  the  hernial  sac 
preserves  its  natural  soft,  adipose,  expansile  state,  yet 
all  that  part,  which  passes  through  what  is  called 
the  neck  of  the  sac,  is,  by  constant  pressure, 
formed  into  a hard,  firm,  incompressible,  carnous 
kind  of  body,  incapable  of  being  expanded,  and 
taking  the  form  of  the  passage  in  which  it  is  con- 
fined, exactly  filling  that  passage,  and  rendering 
it  impossible  to  push  up  the  loose  part  which  fills 
the  scrotum. 

“ The  same  reason  for  incapacity  of  reduction 
is  also  sometimes  met  with  in  ruptures  of  the 
intestinal  kind,  from  an  alteration  produced  on 
that  part  of  the  mesentery  which  has  been  suf- 
fered to  lie  quiet  for  a great  length  of  time  in  the 
neck  of  an  old  hernial  sac. 

The  other  impediment  to  the  return  of  old  rup- 
tures, is  the  connection  and  adhesion  of  the  parts, 
either  with  each  other,  or  with  the  sac  containing 
them.  This  is  common  to  both  the  intestinal  and 
omental  hernia,  and  is  produced  by  slight  inflam- 
mations of  the  parts,  which  have  been  permitted 
to  lie  Ions:  in  contact  with  each  other.  These  ad- 
hesions  are  more  or  less  firm,  and  more  or  less  ex- 
tensive, in  different  cases ; but  even  the  slightest 
will  almost  always  be  found  an  invincible  ob- 
jection to  the  reduction  of  the  adherent  parts,  by 
the  hand  only.  They  are  most  frequently  situated 
at  the  lower  part  of  the  sac,  but  sometimes  at  its 
mouth.  (Sir  A.  Cooper,  Op.  cit.  p.  27.) 

Irreducible  herniae,  from  any  of  the  foregoing 
circumstances,  are  capable  of  no  relief  from  sur- 
gery, but  the  application  of  a suspensory  bandage 
for  the  purposes  of  lessening  the  inconvenience  of 
the  weight  of  the  tumour,  and  of  checking,  by 
means  of  pressure,  the  increase  of  the  swelling. 
But  (according  to  Sir  Astley  Cooper),  if  the 
hernia  be  omental  only,  its  increase,  and  the  sub- 
sequent descent  of  the  intestine,  may  safely  be 
prevented  by  a spring  truss.  Yet,  he  acknow- 
ledges, that  there  is  so  much  difficulty  in  deter- 
mining the  precise  nature  of  the  hernia,  and 
whether  some  small  convolution  of  intestine  may 
not  have  descended,  that  the  truss  should  not  be 
applied,  without  a most  careful  examination;  and 
he  recommends  the  spring  to  be  weak.  If  the 
instrument  should  produce  pain,  or  interrupt  the 
functions  of  the  bowels,  it  ought  to  be  imme- 
diately discontinued. 

Persons  having  irreducible  herniaa,  “ should  be 
particularly  careful  not  to  make  any  attempts 
beyond  their  strength,  nor  aim  at  feats  of  agility  ; 
they  should  take  care  to  suspend  the  loaded  scro- 
tum, and  to  keep  it  out  of  the  way  of  all  harm 
from  pressure,  bruise,  &c.  When  the  tumour  is 
very  large,  a soft  quilted  bolster  should  be  worn 
at  the  bottom  of  the  suspensory  to  prevent  excori- 
ation, and  the  scrotum  should  be  frequently 
washed  for  the  same  reason  ; a loss  of  skin  in  this 
part,  and  in  such  circumstances,  being  sometimes 
of  the  utmost  importance.  They  ought  also  to  be 
particularly  attentive  to  the  office  of  the  intestinal 


canal,  to  see  that  they  do  not,  by  any  irregularity 
of  diet,  disorder  it,  and  keep  themselves  from  being 
costive.”  Air.  Pott  observes,  however,  that  the 
quiet,  inoffensive  state  of  this  kind  of  hernia  is  by 
no  means  to  be  depended  upon  : many  things  may 
happen  to  it,  by  which  it  may  be  so  altered,  as  to 
become  hazardous,  and  even  fatal : an  inflam- 
mation of  that  part  of  the  gut  which  is  down,  any 
obstruction  to  the  passage  of  the  aliment  or  feces 
through  it,  a stricture  made  either  on  what  has 
been  long  down,  or  on  a new  portion  which  may 
at  any  time  be  added  to  it,  are  always  capable  of 
so  altering  the  state  of  the  case,  as  to  put  the  life 
of  the  patient  into  danger. 

“ Indeed,  the  hazard,  arising  from  a stricture, 
made  on  a piece  of  intestine  contained  in  the  sac 
of  an  old  irreducible  hernia,  is  in  one  respect 
greater  than  that  attending  one  that  has  been 
found  at  times  reducible  ; since  from  the  nature 
of  the  case  it  will  hardly  admit  of  any  attempt 
toward  relief,  but  the  operation,  which,  in  these 
circumstances,  must  necessarily  be  accompanied 
with  additional  difficulty.” 

Patients  with  irreducible  hernia,  are  exposed 
indeed,  to  various  dangers  and  inconveniences  ; 
as  for  instance,  to  laceration  of  the  intestine  by 
accidental  blows  ; to  ulceration  of  it  when  any 
pointed  or  hard  body  has  been  swallowed ; to 
drops}?  of  the  hernial  sac  ; and  to  a fistulous  ab- 
scess of  the  scrotum,  which  can  hardly  ever  be 
healed,  except  by  confining  the  patient  in  bed. 
(See  Sir  A.  Cooper  on  Abdominal  Hernia  ; chap.  vi. 
ed.  2.  Travers , on  Wounds  of  the  Intestines,  p.  37.) 
Scarpa  has  recorded  an  instance,  where  a violent 
exertion  caused  the  return  of  a hernia,  which  had 
long  been  regarded  as  cured.  The  viscera  lay  in 
the  tunica  vaginalis,  which  was  torn  to  the  extent 
of  an  inch. 

Pabricius  Hildanus  gives  an  account  of  a man 
who  was  radically  cured  of  a rupture,  of  twenty 
years’  date,  by  six  months’  confinement  to  bed. 
{Cent.  v.  obs.  54.)  Le  Dran  and  Arnaud  relate 
instances  of  monstrous  bubonoceles,  which  disap- 
peared entirely,  after  the  patients  had  been  long 
confined  to  bed,  and  rendered  much  emaciated  by 
tedious  illnesses.  Some  of  the  moderns  have  imi- 
tated this  operation  of  nature,  and  by  frequent 
bleedings  and  repeated  purges,  have  sometimes  so 
far  reduced  the  size  of  the  hernia,  that  it  has  been 
returned  into  the  abdomen.  Air.  Hey  has  several 
times  succeeded  in  this  way.  (P.  219.)  But  the 
practice  cannot  prove  successful,  when  the  viscera 
adhere  to  the  sac,  or  to  the  peritoneum,  just  within 
the  abdomen.  The  greatest  objection  to  this 
method  of  cure,  is  the  want  of  an  absolute  cri- 
terion for  distinguishing,  when  the  parts  do,  or  do 
not  adhere  to  the  hernial  sac  ; and,  in  advanced 
years,  though  one  were  sure  that  the  viscera  were 
free  from  the  sac,  the  possibility  of  hurting  the 
constitution,  by  the  necessary  evacuations,  is  also 
another  objection.  {Sharp's  Critical  Inquiry,  p.  15.) 

Were  the  plan  to  be  thought  worthy  of  trial, 
keeping  up  a constant  pressure  on  the  tumour,  by 
means  of  a suspensory  bandage,  made  to  lace  in 
front,  would  be  proper  for  promoting  the  absorp- 
tion of  the  thickened  parts  in  the  hernial  sac.  Sir 
A.  Cooper  has  reduced  such  herniae  after  applying 
ice  to  them  ; the  good  effects  of  which  he  imputes 
to  its  producing  a contraction  of  the  scrotum,  and 
by  this  means  a strong  and  permanent  compression  of 
the  tumour.  Air.  Earle  once  mentioned  to  me  the 


HERNIA. 


suggestion  of  keeping  up  a general  pressure  on  the 
swelling,  by  means  of  a bladder  containing  quick- 
silver, the  quantity  of  which  can  be  regulated  ac- 
cording to  circumstances. 

"Whenever  any  attempt  of  this  kind  succeeds 
a truss  should  be  immediately  put  on,  and  worn 
■without  remission. 

However,  there  are  instances  on  record,  where 
the  capacity  of  the  abdomen  had  become  so  adapt- 
ed to  the  diminished  quantity  of  the  viscera,  that 
when  the  contents  of  the  hernia  had  been  reduced, 
serious  complaints  arose  from  their  introduction 
into  the  belly.  Schmucker  met  with  several  such 
cases,  in  which  he  was  obliged  to  take  off  the  truss 
again.  Petit  has  known  the  reduction  of  a hernia 
of  this  kind  prove  fatal,  the  parts  not  descending 
again,  when  the  truss  was  removed,  the  nausea 
and  vomiting  continuing,  and  peritonitis  taking 
place.  ( Chirurgische  Wahrnehmungen,  vol.  ii. 
p.  243.  Maladies  Chir.  t.  ii.  p.  392.) 

Mr.  Pott  remarks,  “that  an  omental  rupture, 
which  has  been  so  long  in  the  scrotum  as  to  have 
become  irreducible,  is  very  seldom  attended  with 
any  bad  symptoms,  considered  abstractedly  ; but, 
it  is  constantly  capable  of  being  the  occasion  of 
an  intestinal  hernia,  and  all  its  consequences : 
neither  is  that  all ; for  the  omentum,  either  so 
altered  in  form  and  texture,  or  so  connected  as  to 
be  incapable  of  reduction,  may  by  accident  in- 
flame, and  either  become  gangrenous,  or  supurate, 
and  the  occasion  of  a great  deal  of  trouble.”  In 
a few  instances,  epiploceles  produce  very  bad 
symptoms  indeed  ; cases  of  which  are  to  be  found 
in  Garengeot,  Dionis,  &c. 

Symptoms  and  Treatment  of  a Strangu" 

LATED,  OR  AN  INCARCERATED  HeRNIA. 

Means  to  be  tried  before  an  Operation. 

If  the  prolapsed  parts  cannot  be  immediately 
replaced,  and  the  patient  suffers  pain,  or  is  pre- 
vented thereby  from  going  to  stool,  the  case  is 
called  an  incarcerated  hernia,  a strangulated  her- 
nia, or  a hernia  with  stricture. 

A patient,  thus  circumstanced,  is  in  some  dam 
ger,  and  demands  immediate  assistance.  A stric- 
ture made  on  the  prolapsed  part  of  the  gut,  by  the 
aperture,  or  canal,  through  which  it  passes,  is  the 
immediate  cause  of  all  the  bad  symptoms,  and  of 
course,  the  removal  of  such  stricture  is  the  only  thing 
which  can  bring  relief.  This  object  can  only  be  ac- 
complished by  returning  the  bowel  back  into  the 
abdomen,  or  dividing  the  parts,  which  form  the 
stricture.  The  former  plan  is  always  the  most 
desirable  when  practicable. 

I next  proceed  to  notice  the  various  mea- 
sures to  be  adopted  for  the  relief  of  a strangu- 
lated hernia,  so  as  to  obtain  the  best  chance  of 
obviating  the  necessity  of  an  operation.  After 
treating  of  the  merits  of  each  plan,  a few  remarks 
will  be  offered  on  the  order  in  which  these  means 
should  be  put  in  practice. 

Taxis.  — This  is  the  term  applied  to  the  opera- 
tion of  reducing  a hernia  with  the  hand.  It  is  to 
be  promoted  by  the  position  of  the  body,  which 
Winslow  thought  should  be  placed  on  an  inclined 
plane,  with  the  thighs  bent  towards  the  trunk.  Sir 
A.  Cooper  advises  the  same  practice,  observing, 
that  this  posture,  by  relaxing  the  fascia  of  the 
thigh,  relaxes  also  the  aperture,  through  which  the 
hernia  passes.  Every  degree  of  tension,  and  re- 
laxation of  the  femoral  fascia,  must  undoubtedly 
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be  attended  with  a corresponding  change  in  the 
abdominal  ring.  But,  flexion  of  the  thigh,  besides 
relaxing  this  fascia,  also  relaxes  the  abdominal, 
internal  iliac,  and  psoas  muscles.  In  common  ingui- 
nal hernia,  the  pressure  made  on  the  tumour  by  the 
hands  of  the  surgeon  should  always  be  directed 
upwards  and  outwards,  along  the  course  of  the 
spermatic  chord  ; and  Sir  A.  Cooper  advises  it  to 
be  continued  from  a quarter  to  half  an  hour. 

As  the  femoral  hernia  passes  downwards,  and 
then  forwards,  the  pressure  must  be  directed  first 
backwards,  and  then  upwards.  In  umbilical  and 
ventral  herniae,  it  is  to  be  made  straight  back- 
wards. No  violence  should  ever  be  used  ; for, 
besides  being  unavailing,  it  greatly  aggravates  the 
inflamed  state  of  the  contents  of  the  hernial  sac, 
and  has  been  known  even  to  burst  the  intestine. 
(See  Air  A.  Cooper  on  Inguinal  Hernia,  &:c.,  p.  23.) 

Besides  bending  the  thigh,  care  should  also  be 
taken  to  rotate  it  inwards,  which  will  have  great 
effect  in  relaxing  the  femoral  fascia,  and  tendon 
of  the  external  oblique  muscle.  Suspension  of 
the  patient  over  the  shoulders  of  an  assistant  has 
been  thought  to  facilitate  reduction  : — “ I have 
tried  it  often  (says  Mr.  Hey),  but  have  not  found 
it  to  be  of  such  superior  efficacy,  as  some  authors 
have  represented.”  (P.144.) 

The  manoeuvre  of  gently  pulling  the  intestine 
downwards,  or  a little  way  further  out  of  the  ring, 
previously  to  the  attempt  to  reduce  the  hernia,  has 
been  suggested.  (See  Balfour’s  New  Mode  of  the 
Taxis,  in  Med.  and  Phys.  Journ.  Nov.  1824.)  The 
plan,  I believe,  is  not  entirely  new  : Mr.  Lawrence 
says,  that  it  will  sometimes  succeed,  when  the  dif- 
ficulty of  reduction  is  owing  to  an  accumulation  of 
fecal  matter. 

The  application  of  cupping  glasses,  or  dry  cup- 
ping, to  facilitate  the  taxis,  has  been  recommended  : 
how  this  application  acts  has  not  been  ascertained. 
Does  it  operate  by  drawing  the  intestine  a little 
further  out  in  the  first  instance  ? It  is  said  to  be 
most  serviceable  when  the  hernia  is  small,  and 
the  cupping  glass  covers  the  wdiole  tumour ; but 
the  plan  has  been  tried  with  good  effect  even  in 
large  herniae.  (See  Effahrungen  uher  den  Ge- 
brauch  des  Saugpumpe  hei  eingeklemmten  Bruchen 
von  Dr.  L.  Kohler  (Warsaw)  in  Hecker’s  Neue 
Wissenschaftliche  Annalen  der  gesammten  Heil- 
kunde,  vol.  i.  p.  382.  1835.  Also  J.  G.  Crosse  in 
Provincial  Med.  Trans,  vol.  v.,  and  Encyclographie 
des  Sciences  Med.  Mars,  1836.)  1 know  nothing 

about  the  merits  of  this  plan  from  my  own  expe- 
rience. 

The  return  of  a piece  of  intestine  is  generally  pre- 
ceded by  a peculiar  noise,  caused  by  the  passage  of 
air  through  the  stricture.  It  recedes  at  first  gradu- 
ally, and  then  slips  up  suddenly.  The  omentum 
goes  up  slowly  to  the  very  last  portion,  which  must 
be  actually  pushed  through  the  opening.  If  the 
taxis  should  not  succeed  at  first,  it  will  often  do  so 
after  the  warm  bath,  bleeding,  or  cold  applica- 
tions. Small  herniae,  being  attended  with  the 
closest  stricture,  are  the  most  difficult  to  reduce  ; 
and,  for  the  same  reason,  crural  ruptures  do  not  so 
often  yield  to  the  taxis,  as  inguinal  herniae  in  the 
male  subject.  The  taxis  becomes  less  likely  to 
succeed,  the  longer  the  inflamed  viscera  have  been 
down,  because  adhesions  are  liable  to  form.  Air. 
Lawrence  observes  (p.  63.),  “ When  the  rupture 
becomes  painful,  we  are  no  longer  justified  in  per- 
severing in  attempts  at  reduction  by  the  hand.  A 
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sufficient  pressure  cannot  now  be  endured ; and 
the  force,  which  is  employed,  only  tends  to  increase 
the  inflammation,  and  accelerate  the  approach  of 
gangrene.  At  this  period  the  operation  is  required, 
and  should  be  performed  without  delay.”  Desault 
even  proscribed  the  taxis  altogether  in  the  inflam- 
matory strangulation,  until  the  previous  use  of 
other  means  had  produced  a change  in  the  state  of 
the  swelling. 

That  the  taxis  is  frequently  abused,  and  the  cause 
of  serious  mischief,  is  a truth  which  cannot  be 
doubted.  “ Strangulated  herniai  (says  Scarpa) 
very  frequently  mortify  from  the  negligence  of  the 
patients,  and  their  repugnance  to  submit  to  an 
operation ; and,  perhaps,  still  more  frequently 
from  the  effect  of  the  taxis,  unskilfully  exercised 
by  uninformed  surgeons,  who  are  determined,  at 
any  price  whatsoever,  to  accomplish  the  speedy 
reduction  of  the  viscera.  The  majority  of  them 
make  no  distinction  between  the  acute  and  the 
chronic  strangulation.  In  both  cases,  no  sooner 
are  the  symptoms  of  strangulation  evinced,  than 
they  begin  to  handle  the  swelling  roughly,  and  to 
push  the  viscera  with  all  their  force,  in  order  to 
make  them  return  into  the  abdomen  ; whilst,  when 
the  strangulation  is  acute,  and  the  patient  young 
and  strong,  the  taxis  ought  never  to  be  practised, 
before  all  the  means  proper  for  diminishing  the 
strength,  calming  spasm,  and  relaxing  the  parts, 
which  are  to  be  reduced,  have  been  employed  for 
a certain  time.  These  means,  we  know,  are  bleed- 
ing, fomentations,  emollient  clysters,  and  especially 
the  warm  bath,  which,  next  to  bleeding,  holds  the 
first  rank.  At  this  school  of  surgery,  I have  fre- 
quently had  opportunities  of  observing  the  salutary 
effect  of  this  treatment.  My  pupils  have,  more 
than  once,  seen  hernias,  which  had  been  painfully 
handled  without  any  good,  reduced,  as  it  were, 
spontaneously,  after  a bleeding,  or  whilst  the  pa- 
tient was  in  the  bath.  If  what  I have  said  upon 
the  subject  of  the  acute  strangulation,  and  the 
treatment  that  it  requires,  were  generally  known  by 
surgeons,  I think  that  operations  for  strangulated 
herniae  would  be  less  frequent.  Things  are  diffe- 
rent, with  regard  to  the  chronic  strangulation  of 
old  large  herniae,  in  feeble  or  aged  persons;  for,  in 
these  cases,  it  is  of  great  importance  to  support  the 
patient’s  strength.  Bleeding,  the  warm  bath,  and 
other  weakening  means,  should  also  be  avoided  ; 
which,  by  producing  a general  atony,  might  bring 
on  gangrene  of  the  intestine,  either  during  the 
strangulation,  or  after  the  reduction  of  the  viscera. 
It  is  ascertained,  that  these  kinds  of  strangulation 
are  almost  always  occasioned  by  an  accumulation 
of  fecal  matter,  or  an  extraordinary  quantity  of  air 
in  the  hernia.  Nothing  is  more  efficacious  than 
cold  applications,  for  promoting  the  action  of  the 
bowel  on  the  matter,  which  distends  it,  or  for  les- 
sening the  volume  of  the  air.  They  produce  a 
corrugation  of  all  the  scrotum,  and  contractions  of 
the  cremaster,  which  alone  sometimes  suffice  for 
reducing  the  viscera  in  a much  better  manner,  than 
could  be  done  by  the  hands  of  the  most  expe- 
rienced surgeon.”  ( Scarpa , Traite  des  Her  hies, 
p.  244 — 247.)  The  advice  of  Mr.  Guthrie  re- 
specting the  taxis,  is  in  exact  accordance  with  that 
ot  Scarpa.  (On  Inguinal  and  Femoral  Hernia, 
p.  23.) 

Bleeding. — The  inflammation,  which  attacks  the 
protruded  viscera,  and  spreads  thence  over  the 
whole  abdomen,  and  the  temporary  weakness  and 
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often  fainting,  which  the  sudden  loss  of  blood  in- 
duces, and  which  is  a peculiarly  favourable  oppor- 
tunity for  reducing  the  hernia  by  the  hand,  are 
the  reasons  in  favour  of  bleeding.  Sharp,  Pott, 
B.  Bell,  Sabatier,  Richter,  Callisen,  Sir  Astley 
Cooper,  and  Scarpa,  names  which  can  never  be 
surpassed  in  respectability,  are  all  in  favour  of 
bleeding.  Wilmer  and  Alanson  have  published 
against  the  practice.  By  some  mistake  in  the  last 
edition,  Sir  Astley  Cooper  was  enumerated  amongst 
the  opponents  of  bleeding:  I feel  it  to  be  my  duty, 
therefore,  to  correct  this  error  by  now  inserting  his 
valuable  opinions  on  this  point.  If  the  taxis  fail, 
other  means  must  be  tried.  “ One  of  them  (says 
this  distinguished  surgeon)  is  venesection,  the  ob- 
ject of  which  is,  first,  by  the  general  languor  which' 
it  occasions,  to  produce  a relaxation  of  the  strictured 
part,  and  next,  to  prevent  the  local  inflammation 
from  running  so  high  as  to  occasion  mortification, 
which  would  render  the  case  fatal,  though  the  pro- 
truded parts  were  returned.  The  quantity  of  blood 
to  be  drawn  should  be  from  fourteen  to  twenty 
ounces,  according  to  the  strength  of  the  patient’s 
constitution.  So  much  should  be  taken  away  as  to 
bring  on  a degree  of  faintness,  in  which  state  of 
general  relaxation,  the  attempts  at  reduction  should 
be  repeated.  A surgeon,  unaccustomed  to  the 
small  thready  pulse  of  a person  suffering  under 
strangulated  hernia,  feels  apprehensive  of  taking 
away  blood,  conceiving  the  patient’s  strength  to  be 
fast  sinking ; but,  this  fear  is  groundless,  as  the 
pulse  becomes  larger  and  fuller  after  this  evacu- 
ation.” (Si?-  Astley  Cooper  on  Axbdominal  Hernia , 
p.  32.  ed,  2.) 

Mr.  Hey  has  related  two  cases,  which  strongly 
evince  the  manner  in  which  bleeding  facilitates  the 
return  of  a hernia : the  protruded  viscera,  in  one 
instance,  went  up  spontaneously,  on  blood  being 
taken  away  ; in  the  other,  the  taxis  succeeded  im- 
mediately afterwards,  though  the  previous  attempt 
had  been  made  in  vain.  (P.  125,  126.)  Mr. 
Iley’s  experience,  howTever,  leads  him  to  concur  so 
far  with  Wilmer  and  Alanson,  as  to  declare,  that 
bleeding  has  generally  failed  to  procure  a reduc- 
tion of  the  strangulated  intestine,  though  he  is  per- 
suaded that,  in  many  cases,  it  may  be  used  with 
advantage.  But  he  cannot  agree  with  Wilmer, 
that  it  generally  renders  the  subsequent  operation 
more  dangerous.  (P.  126.)  The  majority  of 
candid  practitioners,  I believe,  will  allow,  that 
bleeding  is  always  proper,  when  the  hernia  is  small 
and  recent;  the  abdomen  tense  and  painful;  and 
the  patient  young,  strong,  and  plethoric. 

In  some  old  herniae,  where  the  symptoms  depend 
upon  mere  detention  of  the  intestinal  matter,  with- 
out any  serious  degree  of  compression  of  the  bowel, 
and  very  little  pain  in  the  tumour  itself,  bleeding  is 
not  indicated.  In  these  old  and  well-marked  cases 
of  the  passive  state  of  the  abdominal  opening, 
as  Mr.  Guthrie  calls  them,  “ Bleeding  to  syncope 
will  only  weaken  the  patient,  and  do  little  good. 
The  warm  bath  will  not  be  very  effective,  and  to- 
bacco enemata  in  elderly  persons,  are  sometimes 
dangerous.  The  three  principal  remedies  in  recent 
herniae,  which  have  become  strangulated,  are  here 
of  little  use,  save  as  they  act  generally  in  reducing 
inflammation,  because  there  is  no  muscular  con- 
traction to  subdue  ; whilst,  on  the  other  hand,  cold 
steadily  applied  may  be  of  great  service,  when 
combined  with  such  mechanical  pressure  as  may  be 
found  advisable.  In  these  cases,  stimulating  in- 
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jections  are  of  great  use  ; and,  if  they  be  applied, 
as  Mr.  O’Beirne  of  Dublin  advises,  by  means  of  a 
tube  ten  inches  long,  with  a hole  at  the  end  of  it, 
and  introduced  into  the  sigmoid  flexure  of  the 
colon,  the  happiest  results  will  follow,  &c.  It 
draws  off  the  flatus,  as  well  as  the  watery  contents 
of  the  bowels,  whilst  the  cold,  acting  on  the  tu- 
mour condenses  the  air  in  the  incarcerated  intes- 
tine, and  tends  to  cause  it  to  pass  more  readily 
into  the  abdomen.”  (Op.  cit.  p.  27.) 

Purgative  Medicines. — Mr.  Key’s  experience 
leads  him  to  condemn  almost  universally  the  use 
of  purgatives,  while  an  intestine  remains  firmly 
strangulated.  In  the  enteroepiplocele,  when  the 
intestine  has  retired,  and  the  omentum  remains 
strangulated ; or  in  a simple  strangulation  of  the 
omentum,  where  the  intestine  has  not  been  pro- 
lapsed 5 he  deems  purgatives  of  great  utility.  So 
likewise  in  very  large  and  old  hernias,  where  there 
is  reason  to  doubt,  whether  the  disease  is  not  to  be 
considered  as  a morbid  affection  of  the  intestinal 
canal  rather  than  the  effect  of  strangulation, 
purgatives,  he  believes,  may  be  as  useful  as  in  the 
simple  ileus  without  hernia.  While  the  intestine 
remains  firmly  strangulated,  they  usually  increase 
the  vomiting,  and  add  to  the  distress  of  the  patient. 
If  they  are  to  be  tried  at  any  time  with  hope  of 
success,  the  trial  would  appear  to  have  the  greatest 
advantage  when  the  vomiting  has  been  removed,  by 
means  of  an  opiate ; yet  Mr.  Hey  had  repeatedly 
given  them  in  vain  during  such  an  interval  of  relief. 
{ Practical  Obs.  in  Surgery,  p.  128.) 

Purgatives  are  supposed  to  operate  by  exciting 
the  peristaltic  action  of  the  intestine,  and  there- 
by extricating  it  from  the  stricture.'  Not  only 
Hey,  but  Pott  and  Richter  have  joined  in  their 
general  condemnation.  Sir  Astley  Cooper  also 
disapproves  of  cathartics,  except  when  the  symp- 
toms are  very  slight,  and  there  is  either  no  vomit- 
ing, or  only  at  distant  intervals.  ( On  Abdo- 
minal Hernia,  part  i.  p.  34.  ed.  2.)  Under  these 
circumstances,  he  has  known  opium,  joined  with 
calomel  and  cathartic  extract,  produce  stools,  and 
relieve  the  patient. 

Purgative  clysters  certainly  have  not  the  objec- 
tion of  increasing  the  irritation  ; but  their  efficacy 
is  not  deserving  of  much  confidence.  Mr.  Hey 
never  saw  one  case,  in  which  either  purgative  or 
emollient  clysters  produced  a return  of  a strangu- 
lated hernia.  Such  injections  will  empty  the  large 
intestines  ; but  they  do  no  more.  It  is  common 
also  for  a natural  evacuation  to  be  the  immediate 
consecpience  of  strangulation.  (P.  131.)  Mr. 
Guthrie’s  opinions,  with  regard  to  cases  likely  to  be 
served  by  stimulating  clysters,  have  already  been 
noticed. 

Warm  Bath.— Many  instances  (says  Hey)  are 
upon  record  of  the  good  effect  of  warm  bathing  in 
procuring  the  reduction  of  a strangulated  hernia. 

I have  often  seen  it  useful ; but  I have  often  seen 
it  fail.  Whenever  it  is  used  in  this  disease,  the  pa- 
tient should  be  placed,  if  possible,  in  a horizontal 
position.  Gentle  efforts  with  the  hand  to  reduce 
the  prolapsed  part  are  perhaps  attended  with  less 
danger,  and  with  greater  prospect  of  success,  while 
the  patient  lies  in  the  bath,  than  inany  other  position. 
The  free  use  of  opiates  coincides  with  that  of  warm 
bathing,  and,  under  some  circumstances,  these 
means  deserve  to  be  tried  in  conjunction.”  (P.132.) 

Cold  Bath,  and  Cold  Applications. — The  cold 
bath,  and  dashing  of  cold  water  on  the  patient,  are 
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I little  to  be  depended  on,  though  success  has  some- 
times been  obtained  in  this  manner.  (Petit  Mai. 
Chir.  t.  ii.  p.  325. ; Hey,  p.  136.) 

Wilmer  strongly  recommended  the  application 
of  cold  to  the  tumour  itself  ; and  this  plan  has 
acquired  the  approbation  of  the  most  celebrated 
modern  surgeons.  It  is  sometimes  tried  in  conjunc- 
tion with  the  effect  of  tobacco  clysters.  Cold 
applications,  in  the  form  of  ice,  were  indeed  parti- 
cularly recommended  by  B.  Bell.  The  best  way  is 
to  pound  the  ice,  tie  it  up  in  a bladder,  and  place 
it  on  the  rupture.  Its  effect  is  to  lessen  the  pain,  to 
make  the  skin  over  the  tumour  contract,  and  thus 
promote  the  return  of  the  parts.  When  ice  can- 
not be  procured,  Sir  Astley  Cooper  employs  a mix- 
ture of  equal  parts  of  nitre  and  muriate  of  ammonia. 
To  one  pint  of  water,  in  a bladder,  ten  ounces  of 
the  mixed  salts  are  to  be  added.  “If,  after  four 
hours,  (says  this  distinguished  surgeon),  the  symp- 
toms become  mitigated,  and  the  tumour  lessens,  this 
remedy  may  be  persevered  in  for  some  time  longer  ; 
but,  if  they  continue  with  unabated  violence,  and 
the  tumour  resist  every  attempt  at  reduction,  no 
farther  trial  should  be  made  of  the  application.” 
(On  Inguinal  and  Congenital  Hernia ,)  When 
ice  is  not  at  hand,  ether  sometimes  proves  a good 
substitute,  when  allowed  to  evaporate  from  the  sur- 
face of  the  swelling. 

Care  must  be  taken  that  the  cold  be  not  so  ap- 
plied as  to  freeze  the  scrotum,  and  bring  on  slough- 
ing. ( Sir  A.  Cooper,  p.  15.)  In  large  old  hernire,  the 
application  of  ice  is  often  attended  with  remarkable 
efficacy  ; and  in  other  cases,  as  Sir  Astley  Cooper 
has  explained,  if  it  does  not  completely  succeed,  it 
arrests  the  progress  of  the  symptoms.  (On  Abd. 
Hernia,  part  i.  p.  34.  ed.  2.) 

Opiates.— -Mr.  Hey  met  with  several  cases,  in 
which  opiates,  given  freely  (in  athletic  persons 
after  bleeding),  procured  a reduction  of  strangu- 
lated hernia.  He  could  not  say,  however,  that  this 
remedy  was  generally  successful ; but,  it  appeared 
to  him  to  have  the  advantage  of  removing,  for  a 
time,  the  pain  and  vomiting  usually  attendant 
on  strangulation,  even  though  it  proved  ultimately 
inefficacious.  Opiates  should  be  given  in  large 
doses,  when  it  is  wished  to  try  their  effect  in  pro- 
curing reduction  ; and  whenever  the  symptoms  of 
strangulation  return,  after  having  been  removed  by 
opiates,  the  operation  should  be  perfonned  without 
delay.  (P.  134,  135.) 

Sir  Astley  Cooper  states,  that  opium  allays  the 
vomiting,  and,  after  venesection,  promotes  the  re- 
duction. (On  Abdominal  Hernia,  part  i.  p.  34.) 

Tobacco  Clysters. — For  this  purpose,  some  sur- 
geons prefer  a decoction  of  tobacco,  made  by 
infusing,  or  boiling,  one  drachm  of  the  plant,  for 
ten  minutes,  in  a pint  of  water  ; others  employ  the 
smoke,  which  is  prepared,  and  introduced  into  the 
rectum,  by  means  of  an  apparatus  sold  at  almost 
every  surgical-instrument-maker’s.  Perhaps  both 
methods  are  equally  efficacious  ; but  as  one  re- 
quires an  apparatus,  while  the  other  does  not,  and 
is  equally  proper,  the  decoction  may  be  most  en- 
titled to  recommendation.  The  machine  for  the 
smoke  is  also  frequently  out  of  order.  Next  to 
the  operation,  tobacco  clysters  are  the  most  certain 
means  of  bringing  about  the  reduction  of  the  stran- 
gulated parts.  Besides  exciting  the  action  of  the 
intestines,  they,  exert  a peculiarly  depressing  influ- 
ence on  the  whole  system,  reducing  the  pulse,  and 
1 causing  nausea  and  sickness,  cold  sweats,  and 
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fainting,  under  which  circumstances,  the  parts  often 
recede  spontaneously,  or  may  be  easily  reduced. 
Sir  A.  Cooper  prudently  advises  injecting  half  the 
above  cpiantity  at  first;  for,  he  has  seen  two  drachms, 
and  even  one,  when  used  as  an  infusion,  and  intro- 
duced at  once,  prove  fatal.  (P.  24.)  The  rest 
should  be  injected  presently,  when  it  appears  that 
the  tobacco  does  not  operate  with  the  extraordinary 
violence  with  which  it  does  in  a few  particular 
constitutions. 

A case  published  by  Sir  C.  Bell,  looks  to  me 
very  much  like  an  example  of  the  occasional  poi- 
sonous effects  of  the  tobacco.  At  least,  no  par- 
ticulars of  any  fatal  mischief,  either  in  the  tumour 
or  abdomen,  are  detailed  ; and  it  is  remarked  of  the 
patient,  “ His  strength  held  up  until  the  tobacco 
clyster  was  administered  to  him,  after  which  he 
very  suddenly  fell  low  and  sunk.”  ( Surgical  Obs. 
part  ii.  p.  189.)  The  smoke  proved  fatal  in  an  in- 
stance witnessed  by  Desault  ( (Euvres  de  Chir.  t.  ii. 
p.  344.)  ; and  an  infusion  of  3ij.  to  3 viij.  of  water 
seemed  to  produce  suddenly  mortal  effects  in  ano- 
ther example  on  record.  ( Edinb . Med.  and  Surgi- 
cal Journ.  vol.  ix.  p,  159.) 

When  the  patient  is  old  or  considerably  debili- 
tated, the  tobacco  clyster  should  not  be  employed  ; 
for,  if  it  fail,  the  constitution  will  not  afterwards  be 
in  a state  to  bear  the  operation.  I have  known  it 
succeed,  however,  in  an  aged  person.  A woman, 
above  sixty  years  old,  was  brought  to  Univer- 
sity College  Hospital  with  a strangulated  femoral 
hernia.  The  taxis  and  other  means  not  having 
answered,  I recommended  the  operation  ; but  she 
obstinately  refused  to  submit  to  it.  As  a last  ex- 
pedient, 1 directed  the  tobacco  clyster  to  be  em- 
ployed, and,  in  half  an  hour,  the  hernia  returned 
almost  of  itself.  In  another  case,  admitted  into  the 
same  hospital,  encouraged  by  the  foregoing  one,  I 
tried  the  tobacco  clyster  for  the  relief  of  a strangu- 
lated femoral  hernia  in  an  aged  female  ; but  as  the 
parts  could  not  be  reduced,  I performed  the  ope- 
ration ; the  sickness  ceased  ; stools  soon  followed  ; 
and  the  pain  and  fever  entirely  subsided.  But  the 
weakness  was  such,  that  nature  made  little  or  no 
effort  to  heal  the  wound  ; the  hernial  sac  sloughed, 
and  the  case  ended  fatally  on  the  6th  or  7th  day. 
This  example,  I should  say,  was  against  the  em- 
ployment of  tobacco  clysters  in  old  persons. 

Poultices  and  Fomentations  have  not  the  con- 
fidence of  any  experienced  or  intelligent  sur- 
geon. Whoever,  in  these  urgent  cases,  wastes 
time  in  trying  the  effects  of  such  applications, 
merits  censure  for  his  credulity,  ignorance,  and 
unfitness  to  undertake  the  treatment  of  a rapid  dis- 
ease, in  which,  as  Pott  remarks,  if  we  do  not  get 
forward,  we  generally  go  backward  ; and  whatever 
does  no  good,  if  it  be  at  all  depended  upon,  cer- 
tainly does  harm,  by  occasioning  an  irretrievable 
loss  of  time. 

Or  the  Order,  in  which  the  preceding  Me- 
thods SHOULD  BE  TRIED,  AND  OF  THE  TlME 

when  the  Operation  should  not  be  de- 
layed. 

In  the  treatment  of  a strangulated  hernia,  a 
surgeon  cannot  be  too  deeply  impressed  with  the 
danger  of  spending  time  in  the  trial  of  methods 
of  inferior  efficacy,  or  of  such  as  are  evinced  to 
be  ineffectual  in  the  cases  before  them.  The  ra- 
pidity with  which  gangrenous  mischief  sometimes 
arises,  and  the  patient  loses  his  life,  has  been 


proved  in  a multitude  of  unfortunate  examples, 
and  should  operate  as  a warning  to  all  practitioners 
against  the  danger  of  deferring  the  operation  too 
long.  In  the  course  of  my  reading,  however, 

I have  not  met  with  so  remarkable  an  instance  of 
the  sudden  mortification,  and  rapidly  fatal  termin- 
ation of  a hernia,  as  the  following  case,  recorded 
by  Baron  Larrey,  in  speaking  of  the  fatiguing  and 
forced  marches  performed  by  the  French  soldiers 
in  Egypt.  These  marches,  he  says,  brought  on, 
in  one  case,  “ a hernia  which  formed  suddenly, 
and  became  at  the  same  time  strangulated.  The 
man  was  immediately  brought  to  my  ambulance  ; 
but,  a spontaneous  gangrene,  which  had  all  on  a 
sudden  attacked  the  intestine,  and  extended  to  the 
other  abdominal  viscera,  caused  the  patient’s  death 
in  the  space  of  two  hours,  and  made  it  impossible 
for  me  to  do  the  operation  for  him.  This  is  the 
second  example,  that  I have  been  acquainted  with, 
in  which  the  effects  were  thus  rapid.”  ( Mem.de 
Chir.  Miliiaire,  t.  i.  p.  196.) 

The  taxis  is  generally  among  the  first  things  to 
be  tried  ; and  Sir  A.  Cooper  recommends  the  at- 
tempts to  be  continued  for  a quarter,  or  half  an 
hour.  When  these  have  been  ineffectual,  the 
patient,  if  the  circumstances  do  not  forbid,  should 
be  immediately  bled,  and  have  a large  opening 
made  in  the  vein,  so  that  the  suddenness  of  the 
evacuation  may  be  most  likely  to  bring  on  faint- 
ing. The  taxis  should  then  be  tried  again. 

When  the  strangulation  is  very  acute,  and  the 
patient  young  and  strong,  perhaps,  it  may  be  most 
advisable  to  follow  the  advice  delivered  by  Scarpa 
and  Desault,  which  is,  to  bleed  the  patient,  and 
put  him  in  the  warm  bath,  before  the  taxis  is  at- 
tempted at  all. 

If  bleeding  alone  has  been  practised,  and  the 
manual  efforts  at  reduction  should  not  now  suc- 
ceed, the  warm  bath  may  be  employed,  provided 
it  can  be  got  ready  in  a very  short  time,  but  none 
should  ever  be  lost  in  waiting  for  it  to  be  pre- 
pared. When  the  bath  is  used,  the  taxis  may  be 
attempted,  as  the  patient  lies  in  the  water;  a 
situation,  in  which  I have  succeeded  in  reducing 
several  hernise. 

Certainly  not  more  than  one  hour  should  ever 
be  allotted  for  putting  in  practice  the  first  attempts 
at  reduction,  bleeding,  and  the  warm  bath. 

The  plan  should  be,  while  the  trial  of  one  thing 
is  going  on,  another  should  be  preparing  ; so  when  | 
the  preceding  measures  have  been  tried  in  vain,  ( 
the  application  of  a bladder  filled  with  ice,  or  the 
solution  of  nitre  and  muriate  of  ammonia,  and,  if 
the  patient  be  not  aged,  nor  of  too  debilitated  a con- 
stitution, the  injection  of  tobacco,  in  the  form  of 
smoke  or  decoction,  should  never  be  delayed  for 
want  of  due  previous  preparation  of  all  the  requi- 
sites. Both  these  measures  should  be  practised  at 
the  same  time,  immediately  after  the  failure  of  the 
taxis,  bleeding,  and  the  warm  bath.  Sir  Astley 
Cooper  computes,  that  four  hours  are  enough  for 
the  trial  of  the  tobacco  clyster,  together  with  cold 
applications. 

In  omental  hernias,  the  necessitv  for  operating 
may  frequently  be  obviated,  by  the  good  effects  of 
bleeding,  purgative  medicines,  and  clysters,  and 
leeches  applied  to  the  tumour.  Air.  Lawrence 
has  justly  observed,  that  “when,  as  it  very  fre- 
quently happens,  the  aid  of  the  surgeon  is  not  re- 
quired, until  the  complaint  has  lasted  for  some 
I time,  atrial  of  the  tobacco,  together  with  the  topical 
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use  of  cold,  should  be  immediately  resorted  to,  as 
circumstances  will  not  admit  of  delay  in  the  pre- 
vious use  of  less  powerful  remedies.”  (P.148, 
ed.  3.) 

Every  man  who  has  seen  much  of  hernia;,  will 
immediately  recognise  the  propriety  of  the  follow- 
ing sentiments  of  the  experienced  Hey  ; — “ I can* 
scarcely  press  in  too  strong  terms  the  necessity  of 
an  early  recourse  to  the  operation,  as  the  most 
effectual  method  of  preserving  life  in  this  danger- 
ous disease.  If  Mr.  Pott’s  opinion  be  true,  that 
the  operation,  wdien  performed  in  a proper  manner, 
and  in  due  time,  does  not  prove  the  cause  of  death 
oftener  than  perhaps  once  in  fifty  times  ; it  would 
undoubtedly  preserve  the  lives  of  many,  to  per- 
form it  almost  as  soon  as  the  disease  commenced, 
without  increasing  the  danger  by  spending  much 
time  in  the  use  of  means  which  cannot  be  de- 
pended upon  for  a cure.  I have  twice  seen  this 
disease  prove  fatal  in  about  twenty-four  hours. 
In  such  cases,  it  is  evident  there  is  little  time  for 
delay.  A surgeon,  who  is  competent  to  perform 
the  operation,  is  not  perhaps  consulted  till  the  in- 
testine is  on  the  point  of  being  mortified,  or  is 
actually  in  a state  of  mortification.  The  dilemma 
into  which  he  is  then  cast  is  painful  indeed.  But, 
when  the  fullest  opportunity  is  afforded  him  of 
using  the  best  mode  of  treatment,  I am  satisfied, 
that  his  success  will  be  the  greatest  when  the 
operation  is  not  long  delayed.  This,  at  least,  has 
been  my  own  experience.  When  I first  entered 
upon  the  profession  of  surgery,  in  the  year  1759, 
the  operation  for  strangulated  hernia  had  not 
been  performed  by  any  of  the  surgeons  in  Leeds. 
My  seniors  in  the  profession  were  very  kind  in 
affording  me  their  assistance,  or  calling  me  into 
consultation  when  such  cases  occurred ; but  we 
considered  the  operation  as  the  last  resource,  and 
as  improper  until  the  danger  appeared  imminent. 
By  this  dilatory  mode  of  practice,  I lost  three 
patients  in  five,  upon  whom  the  operation  was  per- 
formed. Having  more  experience  of  the  urgency 
of  the  disease,  I made  it  my  custom,  when  called 
to  a patient  who  had  laboured  two  or  three  days 
under  the  disease,  to  wait  only  about  two  hours, 
that  I might  try  the  effect  of  bleeding  (if  this  eva 
cuation  was  not  forbidden  by  some  peculiar  cir- 
cumstances of  the  case)  and  the  tobacco  clyster. 
In  this  mode  of  practice,  I lost  about  two  patients 
in  nine,  upon  whom  I operated.  This  comparison 
is  drawn  from  cases  nearly  similar,  leaving  out  of 
the  account  those  cases,  in  which  a gangrene  of 
fhe  intestine  had  taken  place. 

“ I have  now,  at  the  time  of  writing  this,  per- 
formed the  operation  thirty-five  times ; and  have 
often  had  occasion  to  lament,  that  I had  performed 
it  too  late,  but  never,  that  I had  performed  it  too 
soon.  There  are  some  cases  so  urgent,  that  it  is 
not  advisable  to  lose  any  time  in  the  trial  of  means 
to  produce  a reduction.  The  delay  of  a few 
hours  may  cut  off  all  hope  of  success,  when  a 
speedy  operation  might  have  saved  the  life  of  the 
patient.”  (P.  141,  &c.) 

To  determine  the  exact  moment  when  to  give 
up  the  trial  of  the  preceding  measures,  and  to 
have  immediate  recourse  to  the  operation,  is  cer- 
tainly difficult ; but  no  one  can  doubt,  that  it  is 
generally  better  to  operate  too  early  than  too  late. 

All  directions  must  be  general  ones,  liable  to 
many  exceptions  : in  rapid  cases,  little  or  no  time 
should  be  allotted  to  the  trial  of  any  plan ; and  the 
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operation  should  be  done  without  the  least  delay. 
In  other  instances,  we  have  full  time  to  try  the 
effects  of  every  thing  at  all  likely  to  succeed.  The 
symptoms,  which  ought  to  guide  us,  in  having 
recourse  to  the  operation,  arise  from  an  attack  of 
inflammation  in  that  part  of  the  intestine  contained 
in  the  hernial  sac,  and  from  its  spreading  into 
the  abdominal  cavity.  It  is  in  proportion  to  their 
violence,  that  we  ought  to  urge  the  performance 
of  the  operation.  Sir  A.  Cooper  considers  pain  on 
pressing  the  belly,  and  tension,  as  the  symptoms, 
which  point  out  its  immediate  necessity.  He  adds, 

“ indeed,  there  is  scarcely  any  period  of  the 
symptoms  which  should  forbid  the  operation  5 for, 
even  if  mortification  has  actually  begun,  the 
operation  may  be  the  means  of  saving  life,  by  pro- 
moting the  ready  separation  of  gangrenous  parts.” 
(On  Inguinal  and  Congenital  Hernia,  p,  27.) 

According  to  Mr.  Guthrie,  if  a patient  is  pre- 
sented with  a strangulated  hernia,  even  one  of  recent 
formation,  in  whom  the  general  symptoms  ai’e  very 
severe,  and  evidently  from  that  cause,  the  operation 
should  not  be  delayed,  although  the  tumour  itself 
may  be  comparatively  but  little  painful.  “ These 
general  symptoms  are,  the  pain  at  the  umbilicus, 
the  irritability  of  the  stomach,  the  anxiety  of  coun- 
tenance, and  the  failing  state  of  the  pulse.  If  in 
a young  healthy  man,  strangulation  had  existed 
only  four  or  six  hours ; the  swelling  were  tense 
and  painful,  when  touched  ; the  nausea  and  sick- 
ness frequent ; the  pain  at  the  umbilicus  severe 
and  increased  on  pressure ; the  pulse  small  and 
hard  ; the  countenance  distressed  ; Air.  Guthrie 
would  be  for  the  immediate  performance  of  the 
operation.  If  the  part  were  but  little  painful,  and 
the  umbilicus  not  acutely  sensible,  he  would  defer 
the  operation  until  the  effect  of  bleeding  unto  syn- 
cope, in  combination  with  the  hot  bath,  had  been 
ascertained.  Air.  Guthrie  remarks,  that  a hernia 
of  recent  formation  cannot  remain  in  a state  of  in- 
carceration ending  in  strangulation,  for  a longer 
period  than  ten  hours,  without  placing  the  patient’s 
life  in  great  jeopardy.”  ( On  Inguinal  and  Femoral 
Hernia,  p.  24.)  I have  sometimes  operated  di- 
rectly, without  expending  time  in  the  trial  of  any 
measure,  but  the  taxis ; of  course,  these  were 
urgent  and  advanced  cases. 

Whenever  the  surgeon  has  succeeded  in  re- 
ducing the  parts,  without  having  recourse  to  the 
knife,  if  the  symptoms  of  pain,  inflammation,  &c. 
ran  high  before  such  reduction,  they  will  not 
always  cease  immediately  afterwards.  As  they 
probably  depend  on  the  reduced  bowel  having 
been  inflamed  by  the  stricture,  the  body  should 
be  kept  open,  and  the  diet  and  regimen  should  be 
low  and  sparing,  whilst  the  least  degree  of  pain 
and  tension  remain;  in  short,  till  all  complaint 
is  absolutely  removed  from  the  abdomen,  and 
the  intestines  do  their  office  freely,  and  without 
trouble.  (Pott.) 

Symptoms  of  a Strangulated  Hernia. 

According  to  Sir  Astley  Cooper,  one  of  the 
earliest  symptoms  of  a strangulated  hernia,  is  pain 
about  the  diaphragm,  followed  by  continual  eruct- 
ation. The  patient  is  next  troubled  with  vomiting 
and  costiveness.  He  feels  a great  inclination  to 
have  stools,  but  cannot  succeed  in  his  attempts  to 
expel  the  feces.  There  is  some  pain  in  the  swell- 
ing, and  a great  deal  at  the  part  where  the  stric- 
ture is  situated.  Afterwards  the  abdomen  becomes 
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considerably  distended  with  air,  such  distension 
not  arising  from  inflammation,  but  from  the 
cause  here  mentioned,  as  is  proved  by  pressure  on 
the  abdomen  not  giving  at  first  any  pain.  The 
vomiting  becomes  more  frequent,  and  feculent 
matter  is  ejected  from  the  stomach  ; into  which  it 
is  brought  by  what  is  called  the  antiperistaltic 
action  of  the  bowels.  A clyster  will  sometimes 
bring  away  a portion  of  feculent  matter,  but  the 
quantity  will  be  extremely  small.  While  the 
abdomen  is  in  this  tense  state,  but  unaccompanied 
with  pain,  and  while  there  is  frequent  vomiting  of 
the  feces,  the  pulse  is  hard,  frequent,  and  very 
distinct ; but,  in  the  next  stage  of  the  symptoms, 
when  the  abdomen  is  not  only  tense,  but  painful 
on  being  touched,  the  pulse  is  extremely  small 
and  frequent.  The  vomiting  and  eructations  con- 
tinue, and  the  patient  is  pale,  and  covered  with 
a cold  perspiration.  The  tumour  becomes  very 
tense,  hard,  and  in  general  a little  inflamed  on  the 
surface  of  the  skin.  With  respect  to  the  hiccough 
which  now  succeeds,  and  which  has  usually  been 
considered  as  a sign  of  the  presence  of  gangrene, 
Sir  Astley  Cooper  declares,  that  it  is  now  known 
not  to  be  so,  patients  having  had  it  for  many  hours, 
and  yet  recovered  after  the  operation.  The  truth 
of  this  observation  was  exemplified  in  two  in- 
stances, in  which  I have  had  occasion  to  operate. 
Hiccough  sometimes  continues  several  days  after 
the  operation.  If  the  protruded  parts  be  not  now 
returned  by  means  of  the  operation,  or  otherwise, 
“ the  tension  of  the  belly,  the  restlessness,  and 
fever  having  been  considerably  increased  for  a few 
hours,  the  patient  suddenly  becomes  perfectly  easy, 
the  belly  subsides,  the  pulse,  from  having  been 
hard,  full,  and  frequent,  becomes  low,  languid, 
and  generally  interrupted,  and  the  skin,  especially 
that  of  the  limbs,  cold  and  moist ; the  eyes  have 
now  a languor  and  a glassiness,  a lack-lustre  not 
easily  to  be  described  ; the  tumour  of  the  part 
disappears,  and  the  skin  covering  it  sometimes 
changes  its  natural  colour  for  a livid  hue  ; but 
whether  it  keeps  or  loses  its  colour,  it  has  an  em- 
physematous feel,  a crepitus  to  the  touch,  which 
will  easily  be  conceived  by  all  who  have  attended 
to  it,  but  is  not  so  easy  to  convey  an  idea  of  by 
words ; this  crepitus  is  the  too  sure  indicator  of 
gangrenous  mischief  within.  In  this  state,  the  gut 
either  goes  up  spontaneously,  or  is  returned  with 
the  smallest  degree  of  pressure ; a discharge  is 
made  by  stool,  and  the  patient  is  generally  much 
pleased  at  the  ease  he  finds  ; but  this  pleasure  is 
of  short  duration,  for  the  hiccough  and  the  cold 
sweats  continuing  and  increasing,  with  the  addition 
of  spasmodic  rigors  and  subsultus  tendinum,  the 
tragedy  soon  finishes.” 

Anatomy  of  Inguinal  Hernia. 

This  subject  must  necessarily  precede  the  ac- 
count of  the  operation,  which  would  otherwise 
be  unintelligible.  It  is  chiefly  in  the  anatomical 
information  relative  to  hernia,  and  in  the  mode  of 
operating,  that  modern  surgeons  have  a decided 
superiority  over  their  predecessors ; for,  before 
Gimbernat,  Camper,  Sir  Astley  Cooper,  Hey, 
Lawrence,  Scarpa,  Hesselbach,  Langenbeck,  and 
Cloquet,  published  their  several  works  on  hernia, 
the  anatomy  of  the  disease  was  but  imperfectly 
understood.  Of  all  the  eminent  men,  who  have 
rendered  our  knowledge  of  the  anatomy  of  hernia 
more  correct,  none  has  equalled  Sir  Astley  Cooper 


in  the  number  and  importance  of  original  obser- 
vations. His  description  of  the  inguinal  canal, 
the  first  accurate  one  ever  given  ; his  account  of 
the  fascia  transversalis,  (a  texture  which  had  not 
been  contemplated,  with  reference  either  to  ana- 
tomy, or  disease,  previous  to  his  researches) ; his  in- 
teresting observations  on  the  muscularity  of  the 
internal  ring ; his  description  of  the  fascia  propria 
of  crural  hernia  ; and  an  infinite  number  of  patho- 
logical and  practical  facts  • make  Sir  Astley  Cooper 
the  individual,  whose  labours,  more  than  those  of 
any  other  surgeon,  have  contributed  to  the  ad- 
vancement of  this  most  important  and  difficult 
subject. 

The  tendinous  fibres  of  the  aponeurosis  of  the 
external  oblique  muscle,  as  they  run  downwards 
and  forwards  towards  the  pubes,  separate  from 
each  other  so  as  to  leave  a triangular  opening, 
called  the  abdominal  ring,  which  is  usually  more 
capacious  in  the  male  than  the  female  subject. 
The  upper  and  inner  pillar  (as  it  is  termed)  of  this 
aperture  is  inserted  into  the  symphysis  of  the 
pubes,  and  is  the  weakest  of  the  two ; the  lower 
and  outer  one,  which  is  the  strongest,  is  chiefly  a 
continuation  of  Poupart’s  ligament  (Hesselbach , 
uber  den  Ur  sprung,  fyc.  der  Leisten-und-Schenkel- 
br'uche,  p.  4.),  and  is  fixed  into  the  angle  and 
crista  of  the  same  bone.  Some  tendinous  fibres 
cross  the  upper  and  outer  angle  of  the  ring,  so  as 
to  diminish  the  triangular  appearance  of  the  whole 
aperture : these  are  particularly  strong  in  old 
herniae.  The  anterior  and  thicker  layer  of  the 
aponeurosis  of  the  internal  oblique  muscle  joins 
the  tendon  of  the  external  oblique ; the  posterior 
and  thinner  one  joins  that  of  the  transversalis  ; but 
the  lower  portion  of  (his  tendon,  together  with  the 
corresponding  part  of  the  transversalis,  goes  wholly 
in  front  of  the  rectus  muscle.  Thus,  the  inferior 
border  of  the  obliquus  internus  and  transversalis, 
which  originates  from  the  upper  part  of  Poupart’s 
ligament,  lies  behind  the  outer  pillar  of  the  ab- 
dominal ring.  Sir  A.  Cooper  first  noticed  that  a 
thin  fascia  proceeds  from  the  inner  edge  of  Pou- 
part’s ligament,  and  spreads  over  the  posterior 
surface  of  the  transversalis.  This  fascia  forms  a 
partition  between  the  peritoneum  and  the  outer 
opening  of  the  abdominal  ring  ; and  were  it  net  for 
its  existence,  inguinal  herniae  would  probably  be 
much  more  frequent.  In  front  of  it  are  the 
aponeuroses  of  the  internal  oblique  and  transverse 
muscles.  Hesselbach,  who  has  named  the  small 
smooth  point,  situated  directly  behind  the  outer 
opening  of  the  abdominal  ring,  its  crural  surface, 
distinctly  states,  that  it  is  formed  by  delicate  fleshy 
and  tendinous  fibres  of  the  internal  oblique  muscle 
( Ueber  den  Ur  sprung,  Ac.  der  Leisten-und-Schen- 
helbruche,  p.  4.)  ; and,  that  behind  them  is 
the  weakest  part  of  what  he  names  the  internal 
inguinal  ligament,  in  the  rear  of  which  is  the 
peritoneum,  with  the  intervention  of  a very 
loose  cellular  substance.  (Op.  cit.  p.  26.)  The 
internal  inguinal  ligament  of  Hesselbach,  is  there- 
fore clearly  the  same  thing  as  the  above  fascia, 
first  described  by  Sir  A.  Cooper.  This  point  of 
the  abdomen  is  one  of  the  three  weak  places  on  the 
inside  of  the  inguinal  region,  where  herniae  are 
liable  to  occur ; yet,  weak  as  it  appears  to  be,  it 
is  not  the  most  common  situation  of  such  tumours. 
A computation  has  been  made  that,  in  a hundred 
cases  of  inguinal  hernia,  not  ten  occur  at  the  point 
here  Specified.  (H.J.  Bruninghausen , Unterrich 
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uber  die  Bruche,  &;c.  Wurzb.  1811.)  Mr.  Law- 
rence observes,  that,  if  we  trace  the  fascia  trans- 
versalis  from  the  crural  arch  upwards,  we  shall 
find  it  divided  immediately  into  two  portions,  an 
internal  and  external,  which  leave  between  them 
a considerable  interval  just  in  the  middle  of  the 
crural  arch.  The  former  of  these,  which  is  the 
strongest,  and  most  decidedly  fibrous,  is  con- 
nected by  its  inner  edge  to  the  outer  margin  of 
the  rectus,  and  to  the  inferior  margin  of  the  tendon 
of  the  obliquus  internus  and  transversus  ; and  both 
are  gradually  lost  above,  between  the  peritoneum 
and  transversus.  (On  Ruptures,  ed.  4.  p.  179.) 

The  spermatic  vessels,  joined  by  the  vas  de- 
ferens, run  in  front  of  the  epigastric  artery,  very 
near  the  place  of  its  origin.  They  then  pass 
through  the  above  fascia,  go  under  the  edge  of 
the  internal  oblique  and  transverse  muscles,  and 
next  obliquely  downwards,  and  forwards,  between 
the  above  fascia,  and  aponeurosis  of  the  external 
oblique  muscle,  to  the  opening  of  the  ring.  When 
arrived  on  the  smooth  surface,  immediately  be- 
hind the  ring,  they  describe  an  obtuse  angle,  and 
pass  forwards  and  downwards  into  the  scrotum, 
( Hesselbnch , Op.  cit.  p.  5.) 

Thus,  the  spermatic  cord,  before  it  actually 
emerges  at  what  is  named  the  abdominal  ring,  runs 
through  a kind  of  canal,  to  which  the  epithet  in- 
guinal is  often  applied.  This  oblique  passage  of 
the  cord,  through  the  abdominal  parietes,  was  well 
known  to,  and  elegantly  delineated  by  Albinus. 
Gimbernat  makes  distinct  mention  of  it  in  his  Ac- 
count of  a New  Method  of  Operating  for  Femoral 
Hernia,  p.  19.  32.  But  Sir  A.  Cooper  has  the 
merit  of  having  given  the  earliest  correct  account 
of  it,  in  reference  to  hernia ; a subject  rendered 
complete  by  the  more  recent  elucidations  of 
Hesselbach,  Scarpa,  Langenbeck,  and  Cloquet. 

The  abdominal  ring  is  then  only  the  outer  open- 
ing of  the  canal  or  passage,  through  which  the 
spermatic  cord  passes  before  it  emerges.  The 
inner  one,  at  which  the  viscera  first  protrude,  in 
the  most  common  cases  of  inguinal  hernia,  is  situ- 
ated about  an  inch  and  a half  from  the  abdominal 
ring,  in  the  direction  towards  the  anterior  superior 
spinous  process  of  the  ilium  ; or,  according  to  Sir 
Astley  Cooper  and  Hesselbach,  the  inguinal  canal 
is  almost  an  inch  and  a half  in  length,  the  average 
distance  of  the  outer  pillar  of  the  abdominal  ring, 
from  the  inner  pillar  of  what  the  latter  terms  the 
posterior  ring,  being  about  sixteen  lines.  {Op.  cit. 
p.  14.)  This  inner  opening  is  rather  nearer  the 
pubes  than  the  ilium,  and  its  upper  border  is 
formed  by  the  lower  edge  of  the  internal  oblique 
and  transverse  muscles,  which  can  be  plainly  felt 
with  the  finger,  introduced  upward  and  outward 
into  the  abdominal  ring.  Mr.  Guthrie,  who  is  a 
believer  in  the  muscular  structure  of  the  inner 
opening  of  the  inguinal  canal,  as  the  general  dis- 
position, refers  the  difference  of  the  symptoms  of  re- 
cent and  old  hernia?,  when  strangulated,  to  consider- 
ations founded  upon  this  view.  In  the  recent  her- 
nia, that  is  strangulated,  the  parts  through  which 
the  protrusion  happens  seem  to  him  to  be  compa- 
ratively but  little  altered,  and  the  muscular  struc- 
ture of  the  internal  ring  capable  of  exercising 
great  compression  on  the  contents  of  the  hernia, 
and  often  in  a complete  circle.  Unless  the  pres- 
sure be  removed,  he  observes,  inflammation  will 
soon  follow,  in  consequence  of  the  sharpness  of  the 
edges  of  the  compressing  parts,  and  the  force  with 


which  they  contract.  "‘In  recent  hernise  which 
have  become  strangulated,  in  young  and  healthy 
persons,  inflammation  soon  commences  in  the  pro- 
truded intestine,  and  in  the  part  which  is  above  the 
stricture;  and,  if  relief  is  not  obtained,  the  intestine 
below  mortifies,  or  ulceration  fakesplace,  or  would 
take  place,  if  time  were  given,  immediately,  or  di- 
rectly, above  the  part  pressed  on  by  the  edge  of  the 
transversalis,  or  stricture.  The  patient,  therefore, 
in  a recent  hernia  dies  of  acute  inflammation,  fol- 
lowed by  mortification,  rather  than  of  congestion, 
followed  by  low  inflammation, and  perhaps,  although 
not  always,  mortification;  which  is  the  state  of  parts 
to  be  found  usually  in  old  hernias, which  have  become 
strangulated.  The  symptoms  correspond  with  the 
appearances  found  after  death.  In  recent  hernia?, 
when  strangulated,  there  is  pain  in  two  distinct 
places  ; at  the  umbilicus,  and  extending  from  it  to 
the  pit  of  the  stomach  ; "and  in  the  herniary  tumor. 
In  old  hernia?,  the  pain  is  felt  at  first,  and  often  for  a 
long  time  at  the  umbilicus  alone : the  swelling  shows 
little  sign  of  derangement,  and  admits  of  conside- 
rable pressure  being  made  upon  it  for  several  hours 
and  even  days  after  the  incarceration  and  sup- 
posed strangulation  are  complete.  (See  G.  J . 
Guthrie,  on  Inguinal  and  Femoral  Hernia,  p.  20.) 

“The. precise  point,  at  which  the  hernia  most 
commonly  begins  (says  Scarpa),  is  that  which  cor- 
responds, in  the  foetus,  to  the  communication  of  the 
tunica  vaginalis  with  the  peritoneum,  and,  in  the 
adult,  to  the  passage  of  the  spermatic  cord  under 
the  transverse  muscle.  In  the  sound  state,  the 
peritoneum  presents  at  this  part  a small  funnel- 
like depression,  the  depth  of  which  increases  in 
proportion  as  the  spermatic  cord  is  pulled  from 
above  downwards.  It  is  this  small  pouch,  this 
sort  of  digital  appendage,  whose  progressive  aug- 
mentation constitutes  the  hernial  sac.  Resting 
upon  the  anterior  surface  of  the  spermatic  cord, 
it  first  makes  its  appearance  under  the  inferior 
edge  of  the  transverse  muscle  ; thence  it  extends 
itself  in  the  separation  of  the  inferior  fleshy  fibres 
of  the  internal  oblique  muscle,  always  following 
the  spermatic  cord,  in  front  of  which  it  is  situated  ; 
and,  after  having  in  this  manner  passed  through 
the  whole  of  the  canal,  which  extends  from  the 
iliac  region  to  the  pubes,  it  lastly  protrudes  at  its 
external  orifice,  which  is  the  inguinal  (or  abdo- 
minal) ring,  properly  so  called.  In  all  this  track 
the  hernial  sac,  as  well  as  the  spermatic  cord, 
is  situated  above  the  femoral  arch,  the  direction 
of  which  it  follows.  The  canal  which  it  traverses 
is  of  a conical  shape,  the  apex  of  which  is  towards 
the  ilium,  and  the  base  at  the  external  orifice  of  the 
ring.”  {Scarpa,  Trait 6 des  Hernies,  p.  44,  45.) 

As  M.  Jules  Cloquet  observes,  the  inguinal 
canal  is  wider,  and  its  apertures  are  much  more 
distinct  in  the  male,  than  the  female  subject. 

The  epigastric  artery  runs  behind  the  spermatic 
chord,  along  the  inner  margin  of  the  internal  open- 
ing of  the  above  canal,  then  upwards  and  inwards, 
so  as  to  pass  at  the  distance  of  half  an  inch,  or  an 
inch,  from  the  upper  extremity  of  the  outer  open- 
ing, or  abdominal  ring. 

In  common  cases  of  inguinal  hernia,  the  vis- 
cera protruded  at  the  inner  opening  of  the  inguinal 
canal,  lie  over  the  spermatic  cord,  and  form  a 
tumor  on  the  outside  of  the  abdominal  ring. 

When  the  viscera  have  entered  the  above  de- 
sreibed  digital  pouch  of  the  peritoneum,  and 
the  inguinal  canal,  but  do  not  protrude  through 
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the  abdominal  ring,  the  case  is  sometimes  termed, 
an  incomplete  inguinal  hernia  ; and  complete  when 
they  pass  out  of  that  opening.  The  viscera 
may  continue  for  a long  while  quite  within  the 
inguinal  canal,  and  even  become  strangulated 
there  : sometimes,  also,  they  are  prevented  from 
passing  further  towards  the  ring  by  some  kind 
of  impediment ; and,  in  this  circumstance,  if  the 
hernial  sac  have  any  addition  made  to  its  contents, 
it  may  expand  between  the  external  and  internal 
oblique  muscles,  as  Hesselbach  had  an  opportunity 
of  seeing  in  the  body  of  a female.  ( Ueher  den 
Ursprung,  <Sfc.  der  Leisten-und-Schenkelbruche, 
p.  28.)  The  stricture  may  take  place  either  at  the 
internal  or  external  opening  of  the  inguinal  canal. 
In  recent  and  small  herniae,' according  to  Sir  A. 
Cooper,  the  strangulation  is  most  frequently  situ- 
ated at  the  inner  opening  ; in  large  old  ruptures 
at  the  abdominal  ring.  Even  when  the  parts  com- 
pletely protrude  out  of  the  latter  opening,  the 
strangulation  may  exist  at  the  inner  one ; but, 
there  may  occasionally  be  two  strictures,  viz.,  one 
at  each  opening.  (See  Lawrence  on  Ruptures, 
p.183.  edit.  8.) 

In  the  foregoing  part  of  this  article,  I have 
briefly  adverted  to  the  doctrine,  that  the  internal 
ring  is  endued  with  muscularity.  “ The  lower  edge 
of  the  transversalis  muscle  (observes  Sir  Astley 
Cooper)  has  a very  peculiar  insertion,  which  I 
have  hinted  at  in  my  work  on  hernia.  It  begins 
to  be  fixed  into  Poupart’s  ligament,  almost  im- 
mediately below  the  commencement  of  the  internal 
ring,  and  it  continues  to  be  inserted  behind  the 
spermatic  chord  into  Poupart’s  ligament,  as  far  as 
the  attachment  of  the  rectus.  Thus,  the  inguinal 
canal  is  endowed  with  muscular  contraction,  which 
under  the  action  of  the  abdominal  muscles,  serves 
to  close  it,  and  lessen  the  propensity  to  hernia. 
Sometimes  a portion  of  muscle  descends  from  the 
tendon  of  the  transversalis,  in  the  course  of  the 
linea  semilunaris,  to  be  inserted  into  the  fascia 
transversalis  behind  the  chord,  and  into  Poupart’s 
ligament.  It  is  this  circular  insertion  of  the  trans- 
versalis, which  is  the  cause  of  stricture  in  inguinal 
hernia,  in  the  course  of  the  canal,  and  nearly  at 
the  upper  ring. 

“ Behind  this  insertion  of  the  transversalis,  the 
internal  portion  of  the  fascia  transversalis  appears, 
adhering  strongly  to  the  tendon  of  that  muscle  at 
the  back  of  the  inguinal  canal. 

“ Thus,  the  inguinal  canal  is,  at  its  anterior 
part,  formed  by  the  tendon  of  the  external  oblique  ; 
at  its  posterior,  by  the  tendon  of  the  transversalis, 
and  by  its  folded  muscular  fibres  ; behind  which 
is  the  fascia  transversalis,  into  which  those  fibres 
are  also  inserted.”  (See  Obs.  on  the  Structure  and 
Diseases  of  the  Testis,  p.35.  4to.  Bond.  1830. 

Mr.  Guthrie  also  describes  the  internal  ring,  or 
superior  opening  of  the  inguinal  canal,  as  mus- 
cular ; and  he  even  supposed,  that  “ the  opinion, 
that  this  opening  is  in  many  instances  a muscular 
one,”  was  first  advanced  by  himself  in  1816.  This 
claim  cannot,  however,  be  maintained  against  that 
of  Sir  Astley  Cooper,  who,  in  1804,  made  the 
following  observations  with  regard  to  the  arrange  - 
mentof  themuscles  at  the  internal  ring  :■ — “Hereby 
(says  he)  may  be  explained  the  opinion,  which 
some  surgeons  have  entertained  of  the  spasmodic 
nature  of  the  stricture, — a state  which  it  was  diffi- 
cult to  account  for,  when  the  seat  of  strangulation 
was  supposed  to  be  confined  to  the  external  ring, 


as  this  tendinous  aperture  possesses  no  muscular 
action,  and  cannot  assume  the  state  of  spasm.” 
(P.  28.  part  1.)  In  another  place,  in  noticing  the 
means  for  reducing  strangulated  femoral  hernia 
(Sir  Astley  Cooper  remarks),  “ These  means 
(tobacco  and  opium,  &c.),  are  less  frequently  ef- 
fectual here,  than  in  the  inguinal  hernia,  which  is 
probably  owing  to  two  causes,  namely,  to  the 
nature  of  the  parts  through  which  the  hernia  de- 
scends, and  the  smallness  of  the  aperture  forming 
the  mouth  of  the  sac.  In  the  inguinal  hernia,  the 
parts  are  so  connected  with  muscles,  that  any  re- 
laxation brought  on  in  these,  affects  the  aperture, 
through  which  the  hernia  descends  ; but,  in  crural 
hernia,  the  seat  of  the  stricture  is  in  parts  less  con- 
nected with  the  action  of  the  muscles,  and  general 
relaxation  has  little  effect  on  them.”  (Part  ii.  p.  9.) 
Mr.  Swan,  who  attended  Sir  Astley  Cooper’s  lec- 
tures in  the  winters  of  1810-11  and  1812-13,  heard 
him  then  explain,  that  the  lower  part  of  the  trans- 
versalis muscle  was  the  cause  of  stricture  in  inguinal 
hernia  (See  Mr.  Aston  Key’s  Remarks  in  Loud. 
Med.  Gaz.  1833-34,  p.  283.)  As  this  gentleman 
observes,  “ if  recent  evidence  be  required,  it  maybe 
found  in  Sir  Astley  Cooper’s  description  of  the  cre- 
master “ in  his  work  on  the  Testis.  In  plate  5,  fig.  1. 
is  a view  of  the  muscular  structure  in  the  inguinal 
canal;  and  the  explanation  of  the  plate  says,  ‘ C. 
C.  transversalis  muscle,  arising  from  Poupart’s 
ligament,  and  passing  around  the  spermatic  chord 
at  the  internal  ring,  so  that  the  fibres  of  this  muscle 
appear  behind,  as  well  as  before  the  spermatic 
chord  ; and  thus  the  inguinal  canal  is  rendered  a 
muscular  canal.’  ” In  explanation  of  plate  6.  fig.  1. 
there  is  also  the  following  note  : — “ Muscular  fibres 
are  always  found  proceeding  from  the  transversalis, 
muscle  upon  that  part  of  the  fascia  transversalis, 
which  forms  the  posterior  surface  of  the  inguinal 
canal.”  The  love  of  truth,  then,  obliges  me  to 
assign  to  Sir  Astley  Cooper  the  merit  of  this,  as 
well  as  of  numerous  other  original  observations  on 
hernia. 

One  question  yet  remains  to  be  settled.  Is  the 
encircling  of  the  spermatic  chord  by  the  fibres  of 
the  transversalis,  only  an  occasional  variety  ; or  is 
it  the  ordinary  condition  of  it  1 I know,  that  several 
lecturers  on  anatomy  take  the  former  view.  (See 
Land.  Med.  Gaz.  1833-34,  p.  399.)  M.  Cloquet 
had  seen  the  lower  margin  of  the  transversalis  at 
a very  considerable  distance  above  the  ring.  He 
had  also  seen  the  spermatic  chord  enter  the  in- 
guinal canal,  passing  between  the  fibres  of  tiie 
same  muscle,  which  were  only  separated,  without 
accompanying  the  chord,  as  those  from  the  in- 
ternal oblique  do.  These  facts  M.  Cloquet  mani- 
festly speaks  of,  as  deviations  from  what  is  most 
usual.  M.  Cloquet  likewise  notices  another  variety 
in  the  anatomy  of  the  parts.  “In  the  majority  of 
subjects,  (he  observes)  the  spermatic  chord  passes 
underneath  the  lower  border  of  the  internal 
oblique,  which  it  draws  with  it,  to  form  the  cre- 
master. In  these  cases,  the  anterior  arches  only 
exist,  but  in  some  individuals,  it  evidently  traverses 
the  fibres  of  this  muscle;  and  these  arches  exist 
then  not  only  in  front,  but  also  behind  the  testis 
and  tunica  vaginalis,  which  thus  become  every- 
where surrounded  by  them.”  (See  Jules  Cloquet’s 
Description  of  the  Parts  concerned  in  Inguinal 
and  Femoral  Hernia : translated  by  A.  M. 
M'Whinnie,  p.  13.)  On  the  same  subject,  Scarpa 
says,  “ The  lower  muscular  fibres  of  the  internal 
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oblique,  separate  from  each  other  to  allow  the 
spermatic  chord  to  pass  between  them.”  (On  In- 
guinal and  Scrotal  Hernia,  p.  25.,  English  ed.) 

The  hernial  sac  descends  through  the  abdominal 
ring  over  the  spermatic  chord,  and  is  covered  by  a 
fascia,  sent  off  from  the  tendon  of  the  external 
oblique  muscle.  Beneath  this  fascia,  the  cremaster 
muscle  is  also  situated  over  the  sac,  which,  after  it 
has  descended  a certain  way,  lies  on  the  tunica 
vaginalis,  as  well  as  the  spermatic  chord. 

As  the  epigastric  artery  naturally  runs  first  be- 
hind the  spermatic  chord,  and  then  along  the 
inner  margin  of  the  internal  ring,  and  as  the 
viscera  are  protruded  over  the  chord,  they  must 
be  situated  on  the  outer  side  of  the  artery,  which 
runs  first  behind  the  neck  of  the  sac,  ancl  then  on 
its  inner  side.  Hence,  the  inner  margin  of  the  sac, 
when  inspected  on  the  side  towards  the  abdomen, 
seems  to  be  formed,  as  it  were,  by  the  track  of  the 
vessel.  (See  Lawrence,  p.  179.)  That  this  is  the 
ordinary  situation  of  the  epigastric  artery,  in  rela- 
tion to  the  inguinal  hernia,  is  confirmed  by  the 
concurrent  testimonies  of  Camper,  Chopart,  Des- 
sault,  Sabatier,  Sir  A.  Cooper,  Hesselbach,  Scarpa, 
&c.,  and  by  preparations  to  be  seen  in  almost  every 
museum. 

In  recent  inguinal  hernim,  the  internal  and 
external  rings  are  at  some  distance  from  each 
other,  the  first  being  situated  obliquefy  upwards 
and  outwards  in  relation  to  the  former ; but,* 
the  pressure  of  the  protruded  viscera  gradually 
forces  the  internal  opening  more  towards  the  pubes, 
and  nearer  to  the  abdominal  ring,  so  as  to  render 
the  posterior  side  of  the  neck  of  the  hernial  sac,  and 
of  the  inguinal  canal,  very  short.  (Hesselbach, 
p.  29.)  Thus,  in  large  hernise  of  long  standing,  the 
opening  into  the  abdomen  is  almost  direct,  and 
the  epigastric  artery  becomes  situated  nearer  the 
pubes  than  in  the  natural  state. 

Though  such  is  the  ordinary  direction,  in  which 
a bubonocele  protrudes,  there  are  occasional 
varieties.  In  one  of  these,  the  viscera,  instead  of 
descending  through  the  inguinal  canal,  are  at 
once  thrust  through  the  abdominal  ring  itself,  and 
the  opening  into  the  belly  is  then  direct ; the 
hernial  sac,  instead  of  passing  on  the  external  side 
of  the  spermatic  vessels,  as  is  usual,  now  lies  on 
their  inner  or  pubic  side ; and  the  epigastric  artery, 
which  is  commonly  situated  behind,  now  pursues 
its  course,  in  front  of  the  sac,  at  its  usual  distance 
from  the  upper  and  outer  angle  of  the  abdominal 
ring. 

The  following  is  Scarpa’s  description  of  the 
displacement  of  the  epigastric  artery  in  the  greater 
number  of  cases  of  inguinal  hernia  : — “This  artery, 
which,  in  the  natural  state,  runs  about  ten  lines 
from  the  abdominal  ring,  has  its  situation  and  di- 
rection so  changed,  in  subjects  affected  with  hernia, 
that  it  crosses  the  posterior  part  of  the  neck  of  the 
hernial  sac,  and  is  pushed  from  the  outer  to  the 
inner  side  of  the  abdominal  ring.  In  order  to 
comprehend  the  reason  of  this  displacement,  it  is 
necessary  to  recollect  what  1 have  elsewhere  said 
of  the  formation  of  inguinal  hernia,  and  of  the 
manner,  in  which  the  spermatic  chord  crosses  the 
epigastric  artery.  The  hernia  begins  to  form  at 
the  very  place,  where  the  spermatic  chord  passes 
under  the  inferior  margin  of  the  transverse  muscle ; 
and  this  place  is  rather  nearer  the  ilium,  than  that 
where  the  epigastric  artery  passes  towards  the  j 
rectus  muscle.  In  its  progressive  extension,  the  j 
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hernial  sac  constantly  follows  the  same  track  as  the 
spermatic  chord,  since  it  is  situated  upon  its  an- 
terior surface.  As  has  been  already  explained,  this 
chord  crosses  the  epigastric  artery  ; consequently, 
the  hernial  sac  must  necessarily  pass  with  the  chord 
above  this  artery ; before  protruding  from  the 
canal  of  the  abdominal  ring.  At  the  same  time, 
the  internal  orifice  of  the  hernia  becoming  larger, 
and  the  inguinal  canal  shortened  by  the  approxim- 
ation of  its  two  orifices  to  each  other,  it  follows, 
that,  at  the  period  when  the  hernia  begins  to  make 
its  appearance  in  the  groin,  the  epigastric  artery  is 
unavoidably  situated  behind  the  neck  of  the  hernial 
sac,  and  is  pushed  from  the  outer  to  the  inner  side 
of  the  ring.  Let  us  suppose  a piece  of  string  to  be 
passed  from  the  inside  of  the  abdomen  into  the 
scrotum,  all  through  the  inguinal  canal,  and  the 
middle  of  the  hernia;  and  that  this  string  is  pulled 
so  as  to  bring  out  the  internal  orifice  of  the  hernia, 
which  is  situated  beyond  the  point  where  the  sper- 
matic chord  crosses  the  epigastric  artery ; this 
artery  will  immediately  be  found  to  be  carried 
from  the  outer  to  the  inner  side  of  the  neck  of  the 
hernial  sac.  The  same  thing  happens  from  the 
effect  of  the  enlargement  of  the  hernia.  The  re- 
moval of  the  epigastric  artery,  from  one  side  of  the 
ring  to  the  other  (says  Scarpa),  is  a phenomenon, 
which  may  be  regarded  as  almost  constant  in  the 
inguinal  hernia.  1 have  examined  the  bodies  of  a 
great  number  of  subjects,  affected  with  this  species 
of  hernia  ; and  it  has  been  only  in  a very  few, 
that  I met  with  the  epigastric  artery  retaining  its 
natural  situation  on  the  outer  side  of  the  abdominal 
ring.  In  investigating  the  reason  of  this  exception, 
I have  observed,  in  all  the  individuals  who  pre- 
sented it,  a very  remarkable  weakness  and  flae- 
cidity  of  that  part  of  the  abdominal  parietes,  which 
extend  from  the  ilium  to  the  pubes.  In  all,  the 
displaced  viscera  had  passed  through  the  aponeurosis 
of  the  transverse  and  internal  oblique  muscles;  not 
in  the  vicinity  of  the  ilium,  as  is  commonly  the 
case,  but  at  a little  distance  from  the  pubes,  giving 
to  the  upper  pillar  of  the  ring  a curvature  that  is 
extraordinary,  and  disproportioned  to  the  smallness 
of  the  hernia.  I observed,  also,  that  the  neck  of 
the  hernial  sac  did  not  pass  in  an  oblique  direction, 
from  the  ilium  to  the  pubes,  but,  that  it  protruded 
from  the  abdomen  almost  in  a direct  line  from  be- 
hind forwards.  In  short,  in  these  individuals,  the 
small  cul-de-sac  of  the  peritoneum,  which  consti- 
tutes the  origin  of  the  hernial  sac,  had  not  begun 
to  be  formed  under  the  edge  of  the  transverse 
muscle,  at  the  point  where  the  spermatic  chord 
runs  outward  ; but  it  had  passed  through  theaponeu- 
rosis  of  the  internal  oblique  and  transverse  muscles, 
at  a little  distance  from  the  pubes,  and.  within  the 
point  at  which  the  spermatic  chord  crosses  the  epi- 
gastric artery.  The  small  hernial  sac,  having  at 
this  part  come  into  contact  with  and  united  to  the 
spermatic  chord,  protruded  at  the  external  orifice 
of  the  inguinal  canal,  without  displacing  the  epi- 
gastric artery  from  its  natural  situation. 

“This  species  of  hernia,  properly  speaking,  is 
a mixture  of  the  ventral  and  inguinal.  It  re- 
sembles the  former,  inasmuch  as  the  hernial  sac 
pierces  the  aponeurosis  of  the  transverse  and 
internal  oblique  muscles  ; the  latter,  inasmuch  as 
it  passes  out  at  the  abdominal  ring,  conjointly  with 
the  spermatic  chord."  (Scarpa,  Traitd  des  Her- 
mes, p.  6'8,  &c.) 

Hesselbach  particularly  adverts  to  a triangular 
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space  to  be  seen  on  the  inside  of  the  inguinal 
region  : the  inner  boundary  of  it  is  formed  by  the 
outer  edge  of  the  rectus  muscle  ; the  lower  by  the 
horizontal  branch  of  the  os  pubis  ; and  the  external 
shortest  boundary  by  the  epigastric  artery.  Now, 
says  he,  when  it  is  considered,  that  this  artery  as- 
cends obliquely  inwards,  between  the  inner  open- 
ing of  the  inguinal  canal,  and  the  above  triangular 
space,  one  cannot  fait  to  know  on  which  side  of 
the  neck  of  the  sac  the  artery  must  lie  in  the  two 
species  of  inguinal,  as  well  as  the  crural,  hernia; 
for,  in  those  hernia:  which  originate  in  the  above 
triangular  space,  this  artery  lies  at  the  outer  side  of 
the  neck  of  the  hernial  sac ; while  in  every  hernia 
that  takes  place  through  the  inner  opening  of  the 
inguinal  canal,  the  same  vessel  is  situated  at  the 
inner  side  of  the  neck  of  the  sac.  To  one  species 
of  bubonocele,  Hesselbach  applies  the  epithet  ex- 
ternal) and  to  the  other,  internal;  according  to  the 
situation  of  the  point  at  which  they  first  protrude. 
By  Sir  A.  Cooper,  they  are  named  oblique  and 
direct,  which  are  also  very  proper  terms.  The  ex- 
ternal inguinal  hernia  is  much  more  frequent  than 
the  internal,  and  is  said  to  occur  oftener  on  the 
right  than  the  left  side  of  the  body  ; a circumstance 
coinciding  with  another  observation,  viz.  that,  in 
children,  the  tunica  vaginalis  remains  longer  open 
on  the  right  than  the  left  side. 

The  circumstance  of  there  being  two  forms  of 
inguinal  hernia  formerly  caused  considerable  per- 
plexity : surgeons  knew,  that  the  epigastric  artery 
lay  sometimes  at  the  inner,  sometimes  at  the  outer, 
side  of  the  neck  of  the  hernial  sac,  but  knew  not 
how  to  account  for  this  variation.  Hence  arose 
the  very  different  opinions  about  the  proper 
method  of  dividing  the  ring  when  the  hernia  was 
strangulated  ; some  authors  directing  the  incision 
to  be  made  obliquely  inwards  and  upwards,  and 
others,  upwards  and  outwards.  But,  as  a modern 
writer  has  judiciously  remarked,  had  they  paid 
greater  attention  to  the  direction  of  the  swelling, 
formed  by  the  neck  and  body  of  the  hernial  sac  in  the 
groin,  and  to  the  position  of  the  spermatic  chord, 
which  is  as  inconstant  as  that  of  the  epigastric  ar- 
tery ; and  had  they  dissected  the  parts  in  the  dis- 
eased, as  well  as  healthy  state,  they  could  not  have 
failed  soon  to  have  suspected,  that  every  inguinal 
hernia  does  not  originate  exactly  at  one  and  the 
• same  point.  Though  the  internal  bubonocele  had 
been  occasionally  noticed  by  surgeons  many  years 
ago,  and  Mr.  Cline,  in  particular,  saw  an  example 
of  it  in  the  year  1777,  and  always  mentioned  it  in 
his  subsequent  lectures,  yet  the  earliest  satisfactory 
history  of  the  differences  of  the  two  forms  of  in- 
guinal hernia  was  given  by  Sir  A.  Cooper,  in  his 
great  work  on  hernia ; and  the  tract,  in  which 
Hesselbach  pointed  out  the  nature  of  the  internal 
bubonocele  in  a very  particular  manner,  I believe 
is  the  next  publication  in  which  the  subject  is  ex- 
plained. ( Anat . Chir.  Abhandlung  uber  den 

Ursprung  der  Leistenbruche,  Wurzb.  1806;  and 
Neueste  Anat.  Pathol.  Untersuchungen  uber  den 
Ur  sprung,  S'c.  der  Leisten-und-Schenkelbr'uche, 
4to.  Wurzb.  1814.  p.  18.  26.  28.,  &c.)  Accord- 
ing to  the  latter  author,  since  each  form  of  inguinal 
hernia,  also,  presents  characteristic  appearances 
externally,  the  surgeon  can  have  no  difficulty  in 
determining  the  species  of  hernia ; which  discri- 
mination must  be  highly  important  in  the  taxis, 
the  application  of  a truss,  and  especially  the  ope- 
ration. The  sac  of  the  external  scrotal  hernia  can 


only  pass  down  within  the  expansion  of  the  ere* 
master  as' far  as  this  part  is  separate  from  the  chord 
and  tunica  vaginalis.  Hence,  the  testis,  covered 
by  its  tunica  vaginalis,  lies  under  the  lowest  part 
of  the  hernial  sac,  while  the  vessels  of  the  sper- 
matic chord,  in  a more  orless  separated  form,  are 
situated  behind  the  posterior  part  of  the  sac  ; viz. 
the  spermatic  veins  externally,  and  the  vas  deferens 
internally,  and  the  artery  in  the  middle.  Should 
the  hernia  descend  still  further,  the  testis  being 
included  as  well  as  the  sac  within  the  tendinous 
expansion  of  the  cremaster,  it  cannot  glide  out  of 
the  way,  but  must  be  pressed  still  further  down- 
wards by  the  sac,  so  as  to  continue  invariably 
under  its  fundus,  but  sometimes  inclined  a little 
behind  it.  ( Hesselbach , p.  34.)  And,  as  the 
same  author  justly  observes,  the  position  of  the 
spermatic  chord  and  testis,  and  the  oblique  direction 
of  the  swelling  in  the  external  species,  are  the  two 
strongest  characters,  by  which  every  case  of  in- 
guinal hernia  may  be  discriminated.  I know  of 
only  one  direct  case,  in  which  the  chord  was  behind 
the  sac,  as  in  the  common  external  bubonocele  : 
it  was  seen  by  Mr.  Lawrence.  ( On  Ruptures, 
p.  210.  ed.  4.) 

Although  the  spermatic  chord,  in  the  external 
bubonocele,  commonly  lies  behind,  or  under,  the 
hernial  sac,  there  are  eases  in  which  the  vas  de- 
ferens is  found  on  the  outer  side  of  it,  while  the 
rest  of  the  spermatic  chord  lies,  as  it  usually  does, 
on  the  inner  side,  or  rather  under  it.  (Sir  A.  Cooper.) 
Le  Bran,  Schmucker,  and  Blizard,  found  the 
whole  chord  situated  in  front  of  the  sac.  Some- 
times the  vas  deferens  runs  on  the  front  and  inner 
part,  and  the  rest  of  the  chord  on  the  back  and  ex- 
ternal part  of  the  swelling.  (Camper,  Hey.)  The 
chord  has  been  known  to  be  before,  and  the  vas 
deferens  behind,  the  sac.  (Camper,  Sir  A.  Cooper.) 

Upon  this  part  of  the  subject,  the  reader  may 
deem  the  following  passage  interesting : — “ While 
the  hernia  is  of  moderate  size  (says  Scarpa),  the 
surrounding  cellular  substance  is  not  very  greatly 
compressed,  and  no  change  is  observed  in  the 
situation  of  the  spermatic  vessels.  The  artery 
and  veins  of  this  name  always  form,  with  the 
vas  deferens,  one  single  chord,  which  is  intimately 
adherent  to  the  posterior  surface  of  the  hernial  sac. 
But,  in  proportion  as  the  tumour  increases  in  size, 
the  cellular  substance,  which  immediately  sur- 
rounds it  and  unites  it  to  the  spermatic  chord,  is 
more  and  more  distended  and  compressed.  At 
length,  at  a certain  period,  the  distention  is 
carried  to  such  a pitch,  that  the  spermatic  vessels 
are  separated  from  one  another,  and  change  their 
position  with  respect  to  the  hernial  sac.  This 
kind  of  gradual  unravelling  of  the  spermatic  chord 
is  quite  similar  to  that,  which  would  be  produced 
by  pulling  the  surrounding  cellular  substance  in 
two  opposite  directions.  Such  is  the  reason,  why, 
in  scrotal  hernia  of  large  size,  the  spermatic  artery, 
the  vas  deferens,  and  the  spermatic  veins,  are 
found  separated  upon  the  posterior  surface  of  the 
sac.  All  these  vessels,  instead  of  being  conjoined 
in  one  chord,  , are  divided  by  interspaces,  which  are 
sometimes  very  considerable.  Ordinarily,  the  vas 
deferens  is  less  separated  from  the  spermatic 
artery,  than  from  the  vein  of  this  name.  In  some 
subjects,  Camper  has  seen  it  situated  on  one  side 
of  the  sac,  and  the  artery  and  veins  on  the  other 
(leones  Herniarum,  tab.  v.  L.  0.  tab.  viii.  1.  2.) 
The  displacement  and  splitting  of  the  spermatic 
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chord  take  place  equally  in  adults  and  in  children 
affected  with  large  scrotal  hernia.  (Camper,  loco 
cit.)  In  general,  towards  the  upper  part  and  neck 
of  the  hernia,  the  vessels  are  not  much  separated  ; 
but,  as  they  proceed  downwards,  they  diverge 
more  and  more.  Sometimes,  when  the  hernia 
is  very  old  and  bulky,  they  are  no  longer  found 
at  the  posterior  part,  but  rather  at  the  sides,  and 
even  on  the  front  surface  of  the  sac  ; they  show 
themselves  through  the  cremaster  muscle,  which 
covers  them,  and  form  a kind  of  vascular  train, 
which  arrests  the  hand  of  the  operator  at  the 
moment  when  he  is  about  to  open  the  hernial 
sac.  Le  Dran  relates,  that,  in  operating  upon  a 
large  scrotal  hernia,  he  found  the  spermatic  chord 
on  the  anterior  surface  of  the  hernial  sac.  ( Oper- 
ations de  Chir.  p.  127.)  This  fact  has  been  the 
cause  of  numerous  conjectures,  and  has  appeared 
altogether  inconceivable  to  such  surgeons,  as  have 
not  been  acquainted  with  the  changes,  to  which 
the  spermatic  chord  is  exposed,  in  cases  of  large 
scrotal  hernias.  Lassus  could  not  (Med.  Operat. 
t.  i.  p.  152.)  conceive  the  possibility  of  the  oc- 
currence. The  observation  of  Le  Dran  is  not 
the  less  true  and  exact  : it  exemplifies  a very 
important  fact,  of  which  it  is  easy  to  give  a true 
explanation,  when  the  state  of  the  spermatic  chord, 
in  ordinary  inguinal  herniae,  and  in  those  which 
have  obtained  a considerable  size,  has  been  com- 
paratively examined.  In  the  first,  the  spermatic 
chord,  quite  entire,  is  always  situated  on  the 
posterior  surface  of  the  hernial  sac  ; but,  in  the 
second,  the  spermatic  vessels  are  so  separated 
from  one  another,  that  they  sometimes  extend 
over  the  sides  and  even  the  fore  part  of  it.  * 
(Scarpa,  Trait e des  Hernies,  p.  61.,  &c.) 

When  an  oblique  inguinal  hernia  is  dissected, 
a fascia,  of  greater  or  less  thickness,  is  found 
immediately  under  the  skin  and  superficial  facia : 
it  is  often  termed  the  inter  columnar  fascia.  Under 
this  is  the  covering  produced  by  the  cremaster. 
When  the  integuments,  superficial  and  inter co- 
* lumnar  fasciae. , and  the  cremasteric  covering,  have 
been  removed,  another  investment  is  exposed, 
derived  from  the  fascia  transversalis,  where  it 
forms  the  internal  ring,  and  called  by  M.  Jules 
Cloquet,  the  funnel-shaped  sheath.  Within 
this  is  the  hernial  sac  itself,  composed  of  peri- 
toneum. 

It  is  observed  by  Professor  Scarpa,  that  “ the 
cremaster  muscle,  in  cases  of  old  large  scrotal 
herniae,  acquires  a thickness,  which  is  really  sur- 
prising. Its  fibres,  which  are  natually  very  thin, 
become  from  four  to  six  times  more  considerable. 
Being  spread  over  the  neck  and  body  of  the  hernial 
sac,  they  sometimes  present  a remarkable  con- 
sistence, and  a yellowish  colour.  Such  alteration, 
however,  does  not  prevent  the  muscular  texture 
from  being  discovered  ; and  Haller  was  not  mis- 
taken about  it.”  (Op-usc.  Patholog.p. 3 17.)  Pa- 
thology furnishes  us  with  several  examples  of 
similar  changes  of  organisation.  In  certain  cases, 
the  muscular  coat  of  the  bladder,  that  of  the 
stomach  and  intestines, 'and  even  the  exceedingly 
delicate  fleshy  fibres  of  the  ligaments  of  the  colon, 
are  found  to  have  become  yellow,  and  much 
thickened. 

In  old  scrotal  herniae  (says  Scarpa)  it  is  not 
unusual  to  find  an  intimate  adhesion  of  the  fibres 
of  the  cremaster  muscle  to  the  edges  of  the  abdo- 
minal ring.  This  may  depend  on  the  pressure, 


which  the  contents  of  the  hernia  make  on  those 
edges,  and  perhaps  it  may  also  depend  on  the  union 
of  the  cremaster  muscle  with  the  prolongation  of 
the  aponeurosis  of  the  fascia  lata,  which  is  con- 
tinued from  the  margins  of  the  ring  to  the  groin 
and  scrotum,  Howsoever  it  may  be,  certain  it  is, 
that  in  old  large  scrotal  herniae,  there  is  much  dif- 
ficulty in  introducing  a probe  between  the  fleshy 
fibres  of  the  cremaster  and  the  margin  of  the  ab- 
dominal ring ; and  that,  on  the  contrary,  in  recent 
herniae,  a probe  passes  as  easily  between  the  edges 
of  the  ring  and  the  cremaster,  as  between  this 
muscle  and  the  hernial  sac. 

With  regard  to  the  sheath,  formed  by  the  cremas- 
ter muscle,  in  which  are  inclosed  the  hernial  sac, 
the  spermatic  chord,  and  the  tunica  vaginalis  of  the 
testicle.  Sharp  (in  Critical  Inquiry ) and  Monro, 
the  father,  (Anut.  and  Chirurg.  Works,  p.  553.) 
were  the  first  to  dwell  upon  this  important  pa- 
thological point.  Monro  had  seen  the  cremaster 
muscle  covering  the  hernial  sac  ; but,  he  did  not 
believe,  that  the  same  thing  occurred  in  all  indi- 
viduals affected  with  inguinal  hernia.  In  this 
respect  he  was  mistaken  ; for  this  disposition  of  the 
cremaster  muscle  is  one  of  the  essential  characters 
of  the  disease.  Petit  has  not  omitted  to  describe 
the  relations,  which  exist  between  the  cremaster 
and  the  hernial  sac.  (CEuvres  Posthum.  t.  i. 
p.  288.)  On  this  subject,  he  even  relates  an  inter- 
esting fact,  from  which  it  results,  that,  in  certain 
cases,  this  muscle  may,  by  its  contractions  alone, 
cause  a reduction  of  the  hernia  ; a fact  also  no- 
ticed by  M.  Jules  Cloquet.  (On  Inguinal  and 
Femoral  Hernia,  tr.  by  M‘  Whinnie,  p.  10.)  Gunz 
explains,  with  tolerable  perspicuity,  how  the  cre- 
master  and  its  aponeurosis  form  one  of  the  cover- 
ings of  the  inguinal  and  scrotal  hernia.  (Libellus 
de  Herniis,  p.  50.)  Morgagni  once  saw  its 
fleshy  fibres  extended  over  the  hernial  sac.  (De 
Sed.  et  Cans.  Morb.  epist.  xxxiv.  art.  9. ; epist. 
xxxi.  art.  15.  See  Scarpa,  Traiie  des  Hernies, 
p.  48,  50.) 

Scarpa  concurs  with  Sir  Astley  Cooper,  respect- 
ing the  fact  of  the  peritoneal  hernial  sac  not  being- 
in  general  perceptibly  thickened.  In  a very  enor- 
mous hernia,  the  pressure  ofthe  contents  is  so  great, 
that  instead  of  thickening  the  sac,  it  renders  it 
thinner,  and  even  makes  it  ulcerate.  The  protruded 
viscera  have  been  met  with  immediately  beneath 
the  integuments,  when  the  sac  has  been  burst  by 
a blow.  (Cooper,  J.  L.  Petit.') 

The  outer  surface  of  the  peritoneal  part  of  the 
hernial  sac,  is  always  most  closely  adherent  to 
the  other  more  external  covering,  by  rn^ans  of 
cellular  tissue.  This  connection  is  formed  so  soon, 
after  the  first  occurrence  of  a hernia,  that  any 
chance  of  returning  a hernial  sac  into  the  abdomen 
has  generally  been  considered  as  chimerical.  There 
must,  however,  be  a certain  space  of  time  before 
adhesions  form,  though  it  must  be  exceedingly 
short.  Upon  this  point  Scarpa  observes,  that"  in 
recent  and  small  inguinal  herniae,  the  intestine, 
strangulated  by  the  neck  of  the  hernial  sac,  lias 
been  known,  in  more  instances  than  one,  to  have 
been  reduced  by  the  taxis,  and  carried  with  it  the 
whole  of  the  sac  into  the  abdomen.  Observa- 
tions, not  less  authentic,  inform  us,  that,  after  the 
operation  for  hernia,  when  the  viscera  could  not 
be  reduced  on  account  of  their  adhesions  to  the 
sac,  they  have  been  seen,  notwithstanding  such 
J adhesions,  to  get  nearer  to  the  ring,  daily,  and,  at 
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length,  spontaneously  to  return  into  the  belly  to- 
gether with  the  hernial  sac.  M.  Louis,  he  thinks, 
was  wrong  in  denying  the  possibility  of  these  facts. 
(Acad.  Roy  ale  de  Chir.  t.  xi.  p.  486.) 

Scarpa  argues,  that,  “ under  certain  circum- 
stances, the  cellular  tissue  will  bear,  without  la- 
ceration, a considerable  elongation,  and  afterwards 
shrink  again.  Thus,  we  often  see  a viscus,  which 
has  suffered  a considerable  displacement,  return 
spontaneously  into  its  natural  situation.  In  ingui- 
nal hernia,  the  spermatic  chord  is  elongated,  and 
descends  farther  than  in  the  natural  state.  No 
laceration  of  the  cellular  tissue,  however,  is  then 
occasioned  ; for,  if  the  hernia  be  kept  reduced,  the 
spermatic  chord  becomes  shorter,  daily  retracts, 
and  at  last,  has  only  the  same  length,  which  it  had 
previously  to  the  disease.  When  a sarcocele  be- 
comes large  and  heavy,  the  portion  of  the  sper- 
matic chord  naturally  situated  within  the  belly,  is 
by  degrees  drawn  out  into  the  scrotum  ; but,  after 
the  tumour  is  extirpated,  this  portion  ascends 
again,  and  of  itself  returns  into  its  original  si- 
tuation. The  same  thing  happens  after  the  ope- 
ration for  strangulated  inguinal  hernia.  The 
hernial  sac  retracts  and  reascends  progressively 
towards  the  ring.  This  alone  would  prove,  that  the 
cellular  tissue  which  surrounds  the  spermatic  chord, 
and  unites  it  to  the  hernial  sac,  is  highly  endued 
with  the  property  of  yielding,  and  afterwards  re- 
turning to  its  original  state..  Can  the  same  pro- 
perty be  refused  to  the  cellular  tissue  which  unites 
the  sac  to  the  surrounding  parts  ? 

“ While  the  inguinal  hernia  is  recent,  and  not 
of  much  size,  the  cellular  tissue  in  question  pos- 
sesses all  its  elasticity,  and  hence,  the  hernial  sac 
and  the  spermatic  chord  may  easily  ascend  towards 
the  abdominal  ring.  I have  had  occasion  (says 
Scarpa)  to  make  this  observation  upon  the  dead 
body  of  a man,  who  had  an  incipient  inguinal  her- 
nia. The  small  hernial  sac  was  capable  of  being 
pushed  back  into  the  ring  with  the  utmost  facility; 
and  in  carefully  examining  the  parts,  both  within 
and  without  the  belly,  it  appeared  to  me,  that  the 
cellular  substance,  which  united  the  sac  to  the 
spermatic  chord  and  cremaster  muscle,  was  dis- 
posed to  yield  equally  from  without  inwards,  and 
in  the  direction  precisely  opposite  ; that  is  to  say,  it 
made  an  equal  resistance  to  the  protrusion  and  the 
reduction  of  the  hernial  sac.  Monteggia  has  seen 
a case  exactly  similar;  although,  according  to  his 
own  expressions  ( Instituz . Chirurg.  t.iii.  sec.  2. 
p.  249.),  the  hernial  sac  was  not  very  small,  it  ad- 
hered very  loosely  to  the  surrounding  parts,  and  it 
admitted  of  being  entirely  reduced  into  the  abdo- 
men with  great  facility. ” 

In  large  old  scrotal  herniae,  Scarpa  allows,  that 
such  reduction  is  quite  impracticable  : — “In  these, 
the  cellular  tissue  which  unites  the  sac  to  the 
spermatic  chord  and  cremaster  muscle,  has  acquired 
such  a density,  that  it  does  not  oppose  less  resist- 
ance to  the  further  enlargement  of  the  hernia,  than 
to  the  efforts  of  the  surgeon  who  endeavours  to 
effect  its  reduction.”  ( Scarpa , Traite  des  Hernies, 
p.  57,  he.) 

In  the  dead  subject,  Cloquet  found  the  sac  of 
a direct  inguinal  hernia  reduced  into  the  abdomen, 
whither  it.  seemed  to  have  been  drawn  by  a.  piece 
of  omentum  adherent  to  what  had,  in  its  protruded 
state,  been  its  fundus.  (Recherch.es  sur  Les  Causes, 
fyc.  des  Hernies,  p.  102.)  The  investigations  of 
the  same  author  prove,  that  complete  or  incom- 


plete inversions  of  the  sac  may  also  happen  in  the 
femoral  and  direct  inguinal  hernia,  without  the 
existence  of  any  adhesion;  but  that  the  intimate 
union  between  the  sac  and  spermatic  chord  hinders 
the  event  in  external  or  common  inguinal  ruptures. 
Le  Dran  dissected  a case,  in  which  the  sac  of  a fe- 
moral hernia,  with  its  contents,  had  been  returned 
into  the  abdomen  in  a mass.  Dupuytren  saw  a 
similar  case.  (Clin.  Chir.  t.  i.  p.  559.)  And 
in  another  place,  he  states,  that  he  had  seen  forty 
instances  of  hernias  being  returned  in  a mass,  with- 
out any  abatement  of  the  bad  symptoms.  (P.564.) 
The  observations  of  Cloquet  also  tend  to  confirm 
the  possibility  of  the  latter  occurrence,  which  he 
describes  as  happening  with  more  facility  in  the 
internal  or  direct  inguinal  rupture,  than  in  the 
crural,  and  with  most  difficulty  in  the  external  or 
oblique  inguinal  hernia. 

In  females,  when  a bubonocele  occurs  (which 
is  uncommon),  the  round  ligament  of  the  uterus 
bears  the  same  relation  to  the  tumor,  as  the  sper- 
matic chord  in  males.  According  to  Sir  Astley 
Cooper,  the  sac  is  much  more  considerable  above 
the  abdominal  ring  than  below  it;  and  hence 
difficulty  in  the  operation.  All  the  cases  which 
he  has  seen  have  been  intestinal.  The  stricture 
is,  in  almost  all  cases,  at  a considerable  distance 
above  the  abdominal  ring;  it  may  be  divided  up- 
wards, or  outwards,  with  safety,  as  the  epigastric 
artery  is  situated  more  towards  the  linea  alba.  (See 
Lancet,  vol.  ii.  p.  172.) 

Mr.  Lawrence  had  a very  rare  instance  pointed 
out  to  him,  in  which  a bubonocele  in  a female  was 
situated  on  the  inner  side  of  the  epigastric  artery. 
On  the  12th  of  March,  1831,  I operated  upon 
Mrs.  Smith,  of  No.  14,  Cumberland-street,  Mid- 
dlesex Hospital,  for  a strangulated  internal  bubo- 
nocele : she  recovered  in  the  most  favourable 
manner.  A still  rarer  case  was  examined  by  Hes- 
selbach : it  wras  not  only  an  example  of  internal 
bubonocele  in  a woman,  but  of  one  in  which  the 
epigastric  artery  arose  from  the  obturatrix  artery 
an  inch  from  the  origin  of  this  latter  vessel  from 
the  inner  side  of  the  external  iliac ; the  obturatrix 
first  passed  an  inch  obliquely  downwards  and  in- 
wards over  the  crural  vein,  and  immediately  after- 
wards, on  the  horizontal  ramus  of  the  pubes,  made 
a sudden  turn  backward  and  downward  to  the  ob- 
turator foramen ; and  at  this  bend  arose  the  epi- 
gastric artery,  which  ran  transversely  inward 
along  the  horizontal  ramus  of  the  pubes,  behind 
the  neck  of  the  hernial  sac,  at  the  inner  side  of 
which  it  ascended  to  the  rectus  muscle,  accom- 
panied by  the  ligamentous  remains  of  the  umbili- 
cal arteries,  which  were  close  behind  it.  (Ueher 
den  ZLrsprung,  fyc.,  der  Leisten-und-Schenkel- 
br'uche,  p.  17.) 

Marks  of  Discrimination  between  Inguinal 
Hernia:  and  other  Diseases. 

The  disorders  in  which  a mistake  may  possibly 
be  made,  are  Varicocele,  Bubo,  Hydrocele,  and 
Hernia  Humoralis,  or  Injiamed  Testicle. 

For  an  account  of  the  manner  of  distinguish- 
ing the  first  complaint  from  a bubonocele,  see 
Varicocele. 

“ The  circumscribed  incompressible  hardness, 
the  situation  of  the  tumour,  and  its  being  free 
from  all  connection  with  the  spermatic  process, 
will  sufficiently  point  out  a bubo,  at  least  while 
it  is  in  a recent  state ; and  when  it  is  in  any 
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degree  suppurated,  he  must  have  a very  small 
share  of  the  tact  us  eruditus,  who  cannot  feel  the 
difference  between  matter,  and  either  a piece  of 
intestine,  or  omentum. 

“ The  perfect  equality  of  the  whole  tumour,  the 
freedom  and  smallness  of  the  spermatic  process 
above  it,  the  power  of  feeling  the  spermatic  ves- 
sels and  the  vas  deferens  in  that  process,  its  being 
void  of  pain  upon  being  handled,  the  fluctuation 
of  the  water,  the  gradual  formation  of  the  swell- 
ing, its  having  begun  below  and  proceeded  up- 
wards, its  not  being  affected  by  any  posture  or  ac- 
tion of  the  patient,  nor  increased  by  his  coughing 
or  sneezing,  together  with  the  absolute  impossi- 
bility of  feeling  the  testicle  at  the  bottom  of  the 
scrotum,  will  always,  to  an  intelligent  person, 
prove  the  disease  to  be  a hydrocele/’  The  trans- 
parency of  a hydrocele  is  also  another  criterion. 
Mr.  Pott,  however,  allows  that  there  are  some 
exceptions,  in  which  the  testicle  cannot  be  felt  at 
the  bottom  of  the  scrotum,  in  cases  of  hernia. 
“ In  recent  bubonoceles,  while  the  hernial  sac  is 
thin,  has  not  been  long,  or  very  much  distended, 
and  the  scrotum  still  preserves  a regularity  of 
figure,  the  testicle  may  almost  always  be  easily  felt 
at  the  inferior  and  posterior  part  of  the  tumour. 
But,  in  old  ruptures,  which  have  been  long  down, 
in  which  the  quantity  of  contents  is  large,  the  sac 
considerably  thickened,  and  the  scrotum  of  an  ir- 
regular figure,  the  testicle  frequently  cannot  be 
felt,  neither  is  it  in  general  easily  felt  in  the  con- 
genital hernia  for  obvious  reasons.” 

On  one  point,  Sir  Astley  Cooper  differs  from 
Mr.  Pott.  “The  hydrocele,”  he  observes,  “in- 
volves the  spermatic  chord  and  testes,  so  as  to 
render  them  with  difficulty  distinguished  by  the 
touch  ; whilst,  in  hernia,  they  may  in  general  be 
readily  felt  behind  the  tumour/’  The,  discrepancy 
may  be  reconciled  by  supposing  that  one  of  these 
eminent  surgeons  is  speaking  of  a hydrocele  of 
great  size,  which  obscures  the  chord  and  that  the 
other  is  alluding  to  the  disease  in  a less  advanced 
stage.  Sir  Astley  Cooper  has  seen  cases  of  hydro- 
cele, “ in  which  there  was  unusual  difficulty  in 
deciding  upon  the  nature  of  the  complaint.  When 
it  becomes  so  large  as  to  extend  upwards  through 
the  abdominal  ring  to  the  abdomen,  the  form  of  the 
tumour  is  precisely  the  same  as  that  of  hernia;  and 
it  even  dilates  when  the  patient  coughs,  owing  to 
the  sudden  pressure  upon  that  part  of  it  which  lies 
above  the  ring.  The  transparency,  the  fluctuating 
feel,  and  the  observed  progress  of  the  swelling  from 
below  upwards,  are  then  the  only  distinguishing 
marks. 

“ A tumour  sometimes  appears  in  the  scrotum, 
which  descends  in  the  erect  posture,  returns  when 
the  body  is  recumbent,  distends  upon  coughing, 
fluctuates,  and  is  transparent.  This  disease  is  a 
collection  of  water,  which  runs  backwards  and  for- 
wards, between  the  cavity  of  the  abdomen  and  that 
of  the  tunica  vaginalis,  owing  to  the  opening  of 
this  membranous  sheath  never  having  been  closed. 
When  this  disease  is  complicated  with  ascites,  the 
part  becomes  distended  to  an  enormous  size.  It  is 
readily  distinguished  from  a hernia  by  its  transpa- 
rency and  fluctuation.”  (See  A.  Cooper  on  Hernia, 
part  i.  p.  16.  ed.  2.) 

Hydrocele  of  the  spermatic  cord  is  another  case 
still  more  likely  to  be  mistaken  for  a hernia  than 
the  common  form  of  hydrocele.  See  Hydrocele. 
When  situated  entirely  below  the  ring,  its  want  of 
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connexion  with  the  abdomen  makes  it  readily  dis- 
tinguishable from  a hernia;  but  when  it  passes 
within  the  ring  to  the  abdomen,  some  difficulty 
occurs  in  understanding  its  nature.  If  there  is  no 
transparency,  and  the  fluctuation  is  indistinct,  the 
surgeon  should  be  very  cautious  in  operating  on 
such  a tumour. 

Sir  Astley  Cooper  was  requested  to  see  a boy, 
who  had  a tumour,  extending  from  the  upper  part 
of  the  scrotum  through  the  abdominal  ring,  along 
the  chord  to  the  abdomen;  but  it  did  no.t  project 
sufficiently  to  enable  Sir  Astley  to  judge  whether 
there  was  either  fluctuation  or  transparency.  How- 
ever, as  the  tumour  interfered  with  the  boy’s  pur- 
suits, he  cut  down  upon  it  with  extreme  caution. 
When  he  had  reached  the  surface  of  the  cyst,  he 
found  the  spermatic  vessels  running  upon  it,  and 
was  obliged  to  open  the  lateral  portion  of  the  cyst 
to  avoid  them.  This  sac  contained  a piece  of 
small  intestine,  every  where  adherent  to  its  inner 
surface,  so  as  to  have  prevented  reduction.  The 
vas  deferens  was  felt  behind  the  sac.  The  hernia 
had,  therefore,  insinuated  itself  between  the  sper- 
matic blood-vessels  and  the  vas  deferens.  (See 
A.  Cooper  on  Hernia,  ed.  by  C.  Aston  Key,  part  i. 
p.  61.) 

Hr.  J.  B.  Davidge,  late  professor  of  anatomy  in 
the  University  of  Maryland,  had  frequently  been 
consulted  by  persons  who  had  been  wearing  trusses 
for  years,  while  their  disease  was  merely  hydrocele 
of  the  chord  ; and,  in  one  case,  the  sac  had  been 
burst  by  the  violent  efforts  made  to  reduce  it.  Hr. 
Reese  of  New  York,  has  also  known  this  mistake 
committed  in  several  instances.  In  another,  a sur- 
geon, deceived  by  such  a'hydrocele  happening  to 
be  attended  with  long  and  obstinate  constipation, 
nausea,  vomiting,  hiccough,  abdominal  distention, 
pain  in  the  tumour,  &c.,  dissected  down  to  what  he 
supposed  to  be  the  hernial  sac,  and  divided  the 
tendon  of  the  external  oblique,  when  the  hydrocele, 
gave  way  and  its  contents  were  discharged.  (Amer. 
ed.  of  this  Dictf  It  seems  extraordinary  that  the 
surgeon  in  this  case  should  have  divided  the  abdo- 
minal ring,  before  he  had  opened  the  sac,  or  ascer- 
tained the  situation  of  the  stricture,  so  as  to  know 
whether  the  tendon  of  the  external  oblique  required 
to  be  cut  or  not.  The  operation  of  opening  the 
cyst  of  the  hydrocele,  though  performed  unawares, 
was  only  a common  method  of  cure,  and,  in  fact, 
ended  in  it.  The  manner  of  proceeding  I am  un- 
able to  account  for,  unless  it  was  intended  to  try 
Petit’s  plan  of  cutting  the  stricture  and  reducing 
the  hernia,  without  opening  the  peritoneal  sac 
at  all. 

In  the  hernia  humoralis,  the  pain  in  the  testicle, 
its  enlargement,  the  hardened  state  of  the  epidydi- 
mis,  and  the  generally  preceding  gonorrhoea,  are 
circumstances  fully  elucidating  the  diagnosis.  The 
observation  of  Pott,  that  in  inflammation  of  the 
testicle,  the  spermatic  chord  is  exempt  from  all  un- 
natural fulness,  is  not  correct.  I have  known  it 
enormously  swollen  and  accompanied  by  obstinate 
constipation  and  vomiting;  indeed,  the  swelling, 
when  the  case  arises  from  gonorrhoea,  mostly  com- 
mences in  the  chord.  “ Nothing,”  says  Sir  Astley 
Cooper,  “ but  great  want  of  attention  can  cause  a 
hernia  to  be  confounded  with  an  enlargement  cf 
the  testis.  This  latter  is  sufficiently  distinguishable, 
not  only  by  the  absence  of  symptoms,  character- 
ising hernia,”  but  also  by  the  form  of  the  gland, 
its  weight,  the  pain,  and  that  peculiar  and  intoler- 
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able  sensation  always  produced  by  pressure  on  tins 
organ.  ( Obs .) 

Hrematocele  is  recognised  from  a hernial  tumour 
by  adverting  to  its  cause,  which  is  a wound  or  con- 
tusion of  the  scrotum  ; its  firmness ; the  attendant 
dark  redness  of  the  skin  ; its  freedom  from  impulse 
when  the  patient  coughs,  and  of  the  upper  part  of 
the  chord  from  swelling.  ( Sir  A.  Cooper,  ib.) 

Hernia  may  be  complicated  either  with  hydro- 
cele, or  sarcocele.  Sir  A.  Cooper  mentions  an  in- 
stance in  which  there  was  on  each  side  a diseased 
testicle,  and  a hydrocele  communicating  with  the 
abdomen.  (On  Hernia,  ed.  2.  part  i.  p.  17.)  See 
Hydrocele. 

Inguinal  Hernia  within  the  Canal. 

When  the  parts  only  protrude  into  the  inguinal 
canal,  and  not  out  of  its  lower  aperture,  they  are 
covered  by  the  aponeurosis  of  the  external  oblique 
muscle.  The  transverse  and  internal  oblique  mus- 
cles pass  over  the  neck  of  the  hernia,  and  cause  the 
strangulation  when  it  happens.  The  tumour  is 
small ; for,  if  the  protrusion  increases,  the  parts 
escape  through  the  lower  opening  of  the  canal. 
Exceptions,  howrever,  are  on  record.  Thus,  Mr. 
Lawrence  dissected  a case  in  a female,  where  the 
aponeurosis  of  the  external  oblique  was  distended 
by  a swelling  equal  in  bulk  to  two  fists,  while 
another  portion  of  the  sac,  as  large  as  an  egg,  pro- 
jected through  the  ring.  Ilesselbach’s  8th  plate 
also  represents  a hernia  within  the  canal,  of  consi- 
derable size,  in  a female.  As,  in  the  ordinary 
circumstances  of  this  form  of  inguinal  hernia, 
there  is  no  very  manifest  swelling,  the  case  is  no 
doubt  often  looked  upon  and  treated,  as  Sir 
Astley  Cooper  remarks,  as  an  inflammation  of  the 
bowels.  (On  Inguinal  and  Congenital  Hernia, 
p.  48.) 

When  an  inguinal  hernia  does  not  descend 
through  the  abdominal  ring,  but  only  into  the  canal 
for  the  spermatic  chord,  it  is  covered  by  the  apo- 
neurosis of  the  external  oblique  muscle,  and  the 
swelling  is  small  and  undefined. 

Now  and  then,  the  testicle  does  not  descend  into 
the  scrotum  till  a late  period,  and  its  first  appear- 
ance at  the  ring,  in  order  to  get  into  its  natural 
situation,  may  be  mistaken  for  a hernia ; unless  the 
surgeon  pay  attention  to  the  absence  of  the  testicle 
from  the  scrotum,  and  the  peculiar  sensation  occa- 
sioned by  pressing  the  swelling. 

Points  oe  difference  between  the  external 

and  internal  Inguinal  Hernia,  &c. 

According  to  Hesselbach,  the  characteristic 
marks  of  the  external  bubonocele  and  scrotal  her- 
nia, are : 1st.  The  direction  of  the  tumor  in  the 
groin.  2dly.  The  fleshy  fibres  of  the  cremaster. 
3dly.  The  position  of  the  spermatic  chord  and  testis. 
4thly.  The  situation  of  the  epigastric  artery. 
5thly.  The  origin  of  the  hernia  itself.  6thly.  A 
preternatural  shape  of  the  body  of  the  hernial  sac. 

1.  The  neck  of  the  hernial  sac,  distended  by  the 
protruded  viscera,  raises  up  the  front  side  of  the 
inguinal  canal,  and  superincumbent  integuments, 
into  an  oblong  swelling,  which  extends  obliquely 
inwards  and  downwards  towards  the  abdominal 
ring,  and  terminates  in  the  tumor,  formed  by  the 
body  of  the  hernial  sac.  From  its  origin  it  be- 
comes gradually  more  prominent  and  broad  ; and 
the  greater  the  quantity  of  viscera  protruded,  and 
the  larger  the  body  of  the  sac,  the  more  manifest 


is  this  oblique  swelling,  particularly  when  the  neck 
of  the  hernia  is  of  its  natural  length.  In  strangu- 
lated cases,  the  direction  of  the  turnor  is  still  more 
striking,  every  part  of  the  hernial  sac  being  then 
considerably  distended.  When  the  inguinal  canal, 
and  of  course  the  neck  of  the  hernial  sac,  are 
shortened,  the  swelling  undergoes  a proportional 
diminution  in  its  length  ; and  then  its  resemblance 
to  the  tumor  attending  an  internal  inguinal  hernia, 
where  the  opening  through  which  the  parts  pass  is 
long  and  slanting,  is  so  great,  that  the  cases  can 
only  be  discriminated  by  one  circumstance,  viz., 
the  situation  of  the  spermatic  chord  ; and  even  this 
criterion  is  of  course  wanting  in  females.  (Hessel- 
bach, p.  57,  58.)  Hesselbach  clearly  explains, 
that  the  obliquity  of  the  swelling  is  seated  in  the 
neck  of  the  hernial  sac.  He  observes,  that  when 
an  internal  bubonocele  in  a female  subject  passes 
into  the  labium,  the  descent  takes  place  in  a very 
sloping  direction  inwards,  and  therefore  may  at 
first  be  supposed  to  be  an  external  case.  But,  on 
further  examination,  the  oblique  swelling  wilhbe 
found  to  occupy  the  body  of  the  hernial  sac,  and 
to  reach  upwards  and  outwards  from  the  labium  to 
the  abdominal  ring.  Now,  this  hernia  cannot  be 
mistaken  for  an  external  bubonocele,  the  course  of 
which  from  the  ring  is  obliquely  upwards  and  out- 
wards. As  Sir  Astley  Cooper  has  remarked,  if 
there  be  any  obliquity  of  an  internal  or  direct 
inguinal  hernia,  it  will  incline  towards  the  linea 
alba. 

Hesselbach  reminds  us,  that  an  internal  inguinal 
or  scrotal  hernia  may  be  conjoined  with  an  ex- 
ternal incomplete  bubonocele ; a kind  of  case 
easily  made  out  with  a little  attention ; for  the 
place  of  division  between  the  two  sacs  is  indicated 
by  a more  or  less  deep  groove.  The  nature  of  the 
disease  will  also  be  still  clearer,  if  one  of  the 
tumours  admit  of  reduction.  A specimen  of  sucli 
a double  hernia  is  to  be  seen  in  the  museum  at 
Wurzburg. 

It  is  further  noticed  by  Hesselbach,  that  when 
the  situations  of  the  external  and  internal  hernias 
are  compared,  the  first  of  these  swellings  will  be 
found  to  be  rather  further  than  the  other,  from  the 
symphysis  of  the  pubes  ; a difference  ascribed  to 
the  effect  of  the  internal  oblique  muscle,  the  lower 
fibres  of  which,  attached  to  the  horizontal  ramus  of 
the  pubes,  run  in  a curved  direction  transversely 
over  the  anterior  and  inner  part  of  the  neck  of  the 
hernial  sac,  and  are  applied  so  closely  to  it,  that 
it  cannot  approach  quite  so  much  towards  the 
symphysis  of  the  pubes,  as  the  neck  of  the  internal 
bubonocele  does.  The  muscular  fibres  in  question 
are  situated  directly  behind  the  inner  pillar  of  the 
abdominal  ring. 

2.  Most  of  the  fibres  of  the  cremaster  lie  on  the 
back  of  the  neck  of  the  sac,  but  others  are  also 
scattered  over  its  external  and  internal  sides. 
Some  fibres  may  also  be  perceived  on  its  fore  part, 
which  are  remarkable,  because  they  run  in  a trans- 
verse curved  direction  with  their  convexity  down- 
wards, and  two  fasciculi  of  which  descend  below 
the  abdominal  ring.  These  are  the  fibres  of  the 
cremaster,  which  proceed  within  the  ring  trans- 
versely upwards  over  the  spermatic  chord,  and  are 
pushed  out  of  that  opening  by  the  hernial  sac. 
These  arched  fleshy  fibres  are  not  always,  though 
generally,  perceptible  ; and,  when  they  are  present 
on  the  fore  part  of  the  hernial  sac-,  Hesselbach  ac- 
counts them  a sure  criterion  of  an  external  scrotal 
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hernia ; but,  . he  has  not  yet  ascertained,  whether 
they  are  visible,  while  the  rupture  is  confined  to 
the  groin. 

3.  The  spermatic  cord  passes  behind  the  oblique 
hernia,  and  not  on  the  outer  side  of  it,  as  in  a di- 
rect case. 

4.  Idle  situation  of  the  epigastric  artery,  and  its 
displacement  inwards  by  the  neck  of  the  sac,  of  an 
oblique  hernia,  have  been  sufficiently  explained. 

5.  With  respect  to  the  mode  in  which  the  ob- 
lique hernia  originates,  the  disease  sometimes  takes 
place  suddenly,  without  any  exciting  cause  being 
observed,  capable  of  accounting  for  the  effect. 
Here,  says  Hesselbach,  the  predisposing  cause 
must  have  been  great.  In  this  quick  manner,  the 
congenital  hernia, , which  is  one  of  the  oblique 
cases,  frequently  arises.  The  direct  inguinal  her- 
nia is  observed  mostly  to  take  place  very  suddenly, 
yet  only  after  violent  occasional  causes.  Sir 
Astley  Cooper  records  two  cases  from  external 
violence  : one  in  a gentleman  who  received  a blow 
on  the  groin  in  riding ; the  other  in  a boy,  in  con- 
sequence of  a kick  from  his  schoolmaster.  In  the 
greater  number  of  cases,  he  has  found  the  direct 
inguinal  hernia  accompanied  by  diseases  of  the 
urethra.  “ One  of  the  specimens  (says  he)  in  my 
possession,  contains-six  hernise  of  this  kind.”  After 
death,  several  strictures  were  met  with  in  the 
urethra,  behind  one  of  which  a stone  was  impacted. 
(On  Abdominal  Hernia,  part  i.  p.  67.) 

6.  A preternatural  form  of  the  body  of  the  her- 
nial sac,  Hesselbach  remarks,  is  particularly  seated 
in  the  sheath  of  the  spermatic  cord,  and  can  never 
happen  in  the  internal  or  direct  scrotal  hernia  ; for, 
it  is  only  in  oblique  cases,  that  the  above  sheath  is 
ever  converted  into  the  hernial  sac.  Hesselbach 
here  refers  to  the  partial  contraction,  often  noticed 
at  the  lower  part  of  the  above  sheath  in  cases  of 
congenital  hernia  \ a circumstance,  which  is  al- 
ways discovered  previously  to  the  business  of  di- 
viding the  ring. 

In  adults,  an  oblique  inguinal,  or  scrotal  her- 
nia, on  the  right  side,  contains  some  of  the  ileum, 
and,  when  the  swelling  is  large,  it  may  include 
the  coecum,  and  i sometimes  |a  piece  of  omen- 
tum. In  one  child,  ten  weeks  old,  and  in  another 
still  younger,  the  appendix  vermiformis  was  pro- 
truded and  connected  by  a natural  band  to  the 
posterior  side  of  the  peritoneum.  When,  in  these 
ruptures  of  the  right  side,  the  coecum,  or,  in  those 
of  the  left,  the  colon,  are  met  with  closely  adherent 
to  the  hinder  side  of  the  hernial  sac,  the  adhesion 
is  not  to  be  looked  upon  as  the  effect  of  disease, 
since  it  is  the  perfectly  natural  connection  of  those 
bowels  with  the  peritoneum.  On  the  left  side,  the 
parts  most  commonly  protruded,  are  the  colon  and 
omentum. 

With  regard  to  the  internal,  or  direct  inguinal 
hernia,  the  place  of  its  first  protrusion  has  been 
already  described.  The  protruded  peritoneum 
and  viscera,  according  to  Hesselbach  s account, 
pass  from  behind  straight  forwards,  between  the 
fibres  of  what  he  names  the  internal  inguinal  liga- 
ment, and  the  fleshy  fibres  of  the  internal  oblique 
muscle  : they  then  pass,  at  the  inner  side  of  the 
spermatic  cord,  out  of  the  abdominal  ring,  where 
the  hernia  presents  a circular  globular  swelling, 
suddenly  formed  in  consequence  of  some  violent 
effort.  The  neck  of  the  hernial  sac  is  very  short ; 
shorter,’  than  it  can  ever  be  in  an  oblique  inguinal 
hernia ; and,  when  the  tumour  is  of  the  above  shape, 
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the  passage  through  which  it  passes  is  angular, 
narrower  in  some  instances,  than  others,  and  its 
margin  is  tendinous.  Sir  Astley  Cooper  has  never 
known  it  acquire  a size  equal  to  that  which  the 
oblique  inguinal  hernia  sometimes  attains.  (On  Ab- 
dominal Hernia,  part  i„  p.  67.)  From  the  few 
cases,  which  Hesselbach  has  seen  of  this  form  of 
the  disease,  he  is  also  . led  to  believe  that  the  hernial 
sac  is  rarely  so  large  as  in  the  oblique  inguinal 
hernia.  (P.  41.)  According  to  Sir  Astley  Cooper, 
the  direct  inguinal  hernia  occurs  when  the  tendon 
of  the  transversalis  is  unnaturally  weak,  does  not 
exist  at  all,  or  has  been  broken.  (On  Inguinal 
Hernia,  p.  51.)  Cloquet  states,  that  the  sac  either 
propels  before  it,  and  thus  receives  a covering  from 
the  fascia  transversalis,  or  passes  through  an  open- 
ing in  it.  (RecherchesAnat.  p.  83.)  In  another 
work,  he  gives  the  particulars  of  a direct  inguinal 
hernia  of  the  right  side,  where  the  protrusion  took 
place  through  a laceration  in  the  fascia  transversalis. 
(Pathologie  Chirurgicale , p.  126.)  Air.  Lawrence 
dissected  a case,  where  the  fascia  was  neither  thin- 
ner than  usual  nor  broken,  but  it  had  been  pro- 
truded before  the  peritoneum,  and  formed  a thick 
aponeurotic  covering  to  the  hernial  sac.  Mr. 
Stanley  has  always  found  it  thus  covered ; and 
some  specimens,  illustrative  of  the  fact,  have  been 
placed  by  him  in  the  museum  of  St.  Bartholomew’s 
Hospital.  (On  Ruptures,  p.  209.  211.  ed.  4.) 
According  to  Langenbeck,  this  is  the  usual  state 
of  the  parts.  (Comment.  $105.  tab.  17,  18,  & 19.) 
Examined  by  accurate  dissection,  the  course  of  the 
direct  inguinal  hernia  appears  to  Sir  Astley  Cooper 
to  be  as  follows  : “ The  sac  first  appears  between 

the  fibres  of  the  tendon  of  the  transversalis,  nearly 
an  inch  directly  above  the  ring,  generally  pro- 
truding before  it  the  fascia  transversalis.  It  then 
passes  under  the  lower  edge  of  the  tendon  of  the 
internal  oblique  muscle. . The  epigastric  artery 
runs  upon  the  outer  side  of  the  hernial  sac.  The 
spermatic  cord  has  no  connection  with  it  above  the 
ring.  The  hernia  then  emerges  from  the  abdominal 
ring,  the  spermatic  cord  being  on  its  outer  side, 
and  it  is  covered  with  the  fascia  given  off'  by  the 
tendon  of  the  external -oblique,  but  not  by  the  cre- 
master muscle.”  (On  Abdominal  Hernia,  parti, 
p.  67.  ed.  2.)  There  is  some  diversity  in  the  de- 
scriptions given  of  the  coverings  of  the  direct  in- 
guinal hernia.  In  the  dissection  of  a do  uble  scrotal 
hernia  by  Air.  Todd,  where  both  protrusions  were 
of  the  direct  kind,  “ the  cremaster  muscle,  on  one 
side,  was  distinctly  spread  out  on  the  fore  part  of 
the  sac  ; while,  on  the  other  side,  the  character  of 
the  muscle  was  completely  lost.”  (See  Dublin 
Hospital  Reports,  vol.  i.  p.  231.)  In  a case 
described  by  M.  Jules  Cloquet,  the  coverings 
were  besides  the  integuments  and  superficial  fascia, 
1.  the  intercolumnar  fascia  ; 2.  fleshy  and  aponeu- 
rotic fibres  of  the  internal  oblique  muscle  ; 3.  a 
thinfibro-cellular  covering  derived  from  the  margin 
of  a lacerated  opening,  in  the  fascia  transversalis, 
by  which  the  hernia  had  escaped  ; 4.  the  hernial 
sac  itself.  (See  Jules  Cloquet,  Pathologie  Chir. 
p.  126.  4to.)  In  general,  if  the  hernia  is  at  all 
covered  by  the  cremaster,  it  can  only  be  just  at  its 
outer  part,  as  represented  in  the  plate  in  Sir  Astley 
Cooper’s  great  work.  (See  p.  70.  part  i.  ed.  by 
Mr.  C.  Aston  Key.)  There  must  necessarily  be 
some  variety  in  the  number  of  coverings  of  this 
hernia,  in  different  cases,  according  to  the  circum- 
stance of  its  being  attended,  or  not,  with  a lacera- 
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tion  of  the  conjoined  tendon  of  the  internal  oblique 
and  transverse  muscles.  If  weak,  they  may  yield 
and  form  a covering.  Sometimes,  however,  as 
already  stated,  the  tendon  of  the  transverse  muscle 
is  lacerated,  and  the  hernia  passes  out,  under  that 
of  the  internal  oblique.  The  fascia  transversalis 
may  be  completely  lacerated,  or  it  may  be  dilated 
into  another  investment.  We  may  say,  then,  that 
the  direct  hernia  is  at  all  events  not  much  covered 
by  the  cremaster,  but  that  it  may  have  one  covering 
which  the  oblique  hernia  has  not ; namely,  that 
which  is  formed  by  a weak  and  dilated  portion  of 
the  tendon  of  the  transversalis  muscle.  In  other 
respects,  the  coverings  of  the  two  hernias  are  alike. 
The  earlier  dissections  made  by  Hesselbach,  led 
him  to  suppose,  that  the  opening,  through  which 
the  protrusion  happens,  is  always  annular,  and  the 
swelling  in  front  of  the  ring  globular  ; but  subse- 
quent cases,  which  he  has  met  with,  have  informed 
him,  that  the  opening  is  frequently  sloping  and 
longish  ; in  which  circumstance,  the  resemblance 
of  the  tumour  to  that  of  the  external  bubonocele 
with  a shortened  neck,  is  such,  that  the  only  mark 
of  distinction  between  the  two  cases  is  the  position 
of  the  spermatic  cord.  In  females,  even  this  cri- 
terion is  of  course  deficient.  ( Hesselbach , p.  57.) 
Though  individuals  of  almost  every  age  are  subject 
to  internal  bubonoceles,  they  are  much  less  com- 
mon, than  external  cases.  According  to  Hessel- 
bach, they  may  be  known  by  the  following  cha- 
racters : — 1.  The  swelling,  formed  by  the  body  of 
the  hernial  sac,  immediately  in  front  of  the  abdo- 
minal ring.  2.  The  situation  of  the  spermatic  cord. 
3.  That  of  the  epigastric  artery. 

1.  The  neck  of  the  hernial  sac,  besides  being 
very  short,  does  not,  like  that  of  an  external  in- 
guinal hernia,  take  an  oblique  direction,  but  ad- 
vances straight  from  behind  forwards,  through  the 
abdominal  ring  ; and,  as  the  body  of  the  sac  lies 
directly  over  the  neck,  none  of  the  swelling  formed 
by  the  distension  of  the  latter  part  can  be  felt; 
nor  does  any  other  tumour,  produced  by  the  body 
of  a hernial  sac,  ever  cause  a circular  spherical 
swelling  directly  before  the  abdominal  ring.  The 
situation  of  the  neck  of  this  kind  of  hernia  must 
already  apprise  us,  that  the  internal  bubonocele 
is  nearer  than  the  external  to  the  symphysis  of 
the  pubes ; or,  as  Sir  Astley  Cooper  states,  the 
tumour  below  the  abdominal  ring  is  situated  nearer 
the  penis,  than  the  swelling  caused  by  an  external 
or  oblique  inguinal  hernia.  ( On  Abdominal  Hernia, 
part  i.  p.  67.  ed.  2.)  In  women,  the  shape 
of  the  tumour  is  the  only  character,  by  which  the 
case  can  be  distinguished.  ( Hesselbach , p.  43.) 
Above  the  abdominal  ring,  as  Sir  Astley  Cooper 
has  explained,  “ the  sac  passes  directly  upwards, 
so  that  no  part  of  it  takes  the  usual  oblique  direction 
towards  the  anterior  superior  spinous  process  of 
the  ilium,  but  rather  the  contrary  direction  to- 
wards the  linea  alba.” 

2.  The  spermatic  cord  passes  on  the  outer  side 
of  the  direct  inguinal  hernia,  instead  of  behind 
it,  as  in  oblique  cases,  particularly  at  and  above 
the  abdominal  ring.  (See  Sir  A.  Cooper,  Op.  cit. 
part  i.  p . 67.  ed.  2.)  Hesselbach  describes  the  coid 
as  lying  either  upon  the  outer  side,  or  outer  half  of 
the  tore  part  of  the  upper  portion  of  the  hernial 
sac,  the  blood-vessels  forwards,  and  the  vas  de- 
ferens backwards.  When  the  sac  is  adherent  to 
the  whole  length  of  the  cord,  the  testis  is  not 
situated  under  the  fundus  of  the  sac,  as  in  the 


oblique  scrotal  hernia,  but  either  at  the  fore  part 
or  outer  side  of  the  body  of  the  sac.  The  her- 
nial sac,  as  far  as  the  abdominal  ring,  is  ex- 
cluded from  the  common  peritoneal  covering  of  the 
spermatic  cord  ; but,  at  this  opening,  it  descends 
between  the  cord  and  the  internal  thin  part  of 
the  sheath  of  the  cremaster,  which,  however,  is 
somewhat  stronger  towards  the  front  and  outer 
side  of  the  hernia,  over  which  part  alone  the 
fleshy  fibres  of  the  cremaster  are  spread.  (Hes- 
selbach,  p.  44.) 

3.  The  epigastric  artery  always  ascends  oblique- 
ly inwards  at  the  outer  side  of  the  neck  of  the 
hernial  sac.  Hesselbach  has  never  seen  but  one 
case  of  internal  bubonocele,  in  which  there  was 
a deviation  from  this  rule.  The  example  has 
been  already  mentioned;  and  was  one  in  which 
the  epigastric  artery  arose  from  the  obturatrix  about 
an  inch  from  the  origin  of  this  last  vessel.  The 
viscera,  usually  contained  in  an  internal  ingui- 
nal or  scrotal  hernia,  on  the  right  side,  are  the 
lower  part  of  the  small  intestines,  and  sometimes 
omentum  ; on  the  left,  a part  of  the  small  intes- 
tines, frequently  omentum,  and,  when  the  tumour 
is  large,  the  colon  may  also  protrude.  A pro- 
trusion of  the  bladder  may  accompany  the  dis- 
ease, but  that  organ  is  of  course  always  excluded 
from  the  cavity  of  the  hernial  sac.  When  the 
remains  of  the  umbilical  cord  are  situated  more 
outward  than  usual,  and  lie  over  the  centre  of 
the  space,  at  which  the  protrusion  happens,  an 
internal  bubonocele  may  be  double,  the  prolap- 
sus happening  on  each  side  of  that  ligamentous 
substance,  which  is  itself  also  pushed  outwards. 
In  consequence  of  the  accidental  presence  of  some 
very  strong  tendinous  fibres  at  the  centre  of  the 
fascia,  called  by  Hesselbach  the  internal  inguinal 
ligament,  there  may  also  be  two  distinct  protru- 
sions, with  separate  hernial  sacs.  (P.  46.) 

When  the  surgeon,  by  a due  consideration  of  the 
foregoing  circumstances,  has  formed  a judgment 
respecting  the  nature  of  the  hernia,  he  will  be  better 
qualified  to  regulate  the  treatment  of  the  case. 
Thus,  in  the  external  inguinal  hernia,  he  will 
know  that  the  pressure  employed  for  the  reduction 
of  the  bowels  should  be  made  in  the  direction  of 
the  neck  of  the  hernial  sac,  viz.  obliquely  upwards 
and  outwards,  towards  the  anterior  superior  spi- 
nous process  of  the  ilium  ; but,  that  when  the  neck 
of  the  same  kind  of  hernia  is  very  short,  and  the 
posterior  side  of  the  inguinal  canal  has  been  re- 
moved, the  pressure  should  be  made  nearly  in  a 
straight  line  from  before  backwards.  For  what 
Hesselbach  terms  thelong-neckecl  external  inguinal 
hernia,  the  pad  of  a truss  should  be  so  construct- 
ed as  not  merely  to  press  upon  the  abdominal 
ring,  but  also  upon  the  neck  of  the  sac  and  the 
inner  opening  of  the  inguinal  canal.  But,  when 
the  neck  of  the  hernia  is  very  short,  the  pad  should 
be  nearly  of  the  same  form,  as  that  required  for  an 
internal  inguinal  hernia.  ( Hesselbach , p.  38.;  and 
Br'unninghausen,  Gemeinnutziger  Unterricht  uber 
die  Bruches,  tyc.  Wiirzb.  1811.)  For  this  last  case, 
or  the  direct  inguinal  hernia.  Sir  Astley  Cooper 
recommends  the  truss  to  be  longer,  than  for  an 
oblique  bubonocele,  because  the  hole,  through 
which  the  sac  emerges  from  the  abdomen,  is  one 
inch  and  a half  farther  inwards  towards  the  pubes. 
(Op.  cit.  part.  i.  p.  67.)  In  attempting  the  reduc- 
tion of  an  internal  inguinal  hernia,  the  pressure 
should  be  directed  nearly  straight  backwards;  and 
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the  pad  of  the  truss  should  only  act  upon  the 
abdominal  ring.  (Hesselbach,  p.  46.)  The  direc- 
tion given  by  Sir  Astley  Cooper  is,  that  the  tu- 
mour should  be  grasped  with  one  hand,  “ but  the 
fingers  of  the  other  are  to  be  placed  at  the  abdomi- 
nal ring  to  knead  the  hernia  at  that  part,  directing 
the  pressure  upwards  and  inwards,  instead  of  up- 
wards and  outw'ards.”  (I&.)  It  is  a case  in  which 
the  intestine  often  continues  strangulated  after  the 
reduction  within  the  ring.  (Sir  A.  Cooper ; see 
Lancet,  vol.  ii.  p.  142.) 

Operation  for  Strangulated  Inguinal 
Hernia* 

Sir  Astley  Cooper  particularly  recommends 
operations  for  strangulated  herniae  to  be  performed 
before  any  peritoneal  tenderness  exists,  which 
renders  the  issue  very  doubtful,  though  the  parts 
be  liberated  by  the  division  of  the  stricture.  Such 
tenderness  is  not  to  be  confounded  with  the  tension 
produced  by  the  inflation  of  the  intestines.  (On 
Abdominal  Hernia,  parti,  p.  36.  ed.  2.)  “The 
herniae  of  the  very  young  and  the  very  old  require 
the  operation  less  frequently  than  those  of  the  mid- 
dle period  of  life,  when  the  fibres  are  firmer  and 
the  muscular  strength  more  robust.  In  the  ten- 
derness of  youth  and  the  relaxation  of  age,  the  re- 
duction of  the  hernia  by  the  taxis  is  almost  always 
practicable  ; and  it  is  principally  in  old  persons 
that  much  time  elapses  before  the  strangulation  pro- 
duces fatal  effects ; the  period  of  their  sufferings 
having  been  known  to  be  protracted  to  twenty  days. 
(Sir  A.  Cooper,  Op,  cit.  part  i.  p.  37.  ed.  2.) 

The  operation  consists  in  dividing  the  integu- 
ments ; dissecting  down  to  the  sac,  and  opening  it, 
removing  the  stricture,  and  replacing  the  protruded 
viscera.  The  hair  is  first  to  be  shaved  from  the 
pubes. 

The  external  incision  should  begin  an  inch  above 
the  external  angle  of  the  ring,  and  extend  over  the 
middle  of  the  tumour  to  its  lower  part;  except 
when  the  swelling  is  large,  in  which  circumstance, 
the  cut  need  not  extend  so  far  down,  as  will  be  pre- 
sently noticed..  The  advantage  of  beginning  the 
wound  so  high  is  to  obtain  convenient  room  for 
the  incision  of  the  stricture.  By  this  first  cut  the 
external  pudic  branch  of  the  femoral  artery  may 
be  divided  : it  crosses  the  hernial  sac  near  the  ab- 
dominal ring,  and  sometimes  bleeds  so  freely  as  to 
require  to  be  immediately  tied.  In  general,  how- 
ever, a ligature  is  unnecessary. 

When  this  incision  is  carried  low  down,  the  cau- 
tion given  by  Camper  should  always  be  remem- 
bered, viz.,  that  there  is  a possibility  of  dividing  the 
spermatic  vessels,  should  they  happen  to  be  situ- 
ated, as  they  sometimes  are,  in  front  of  the  hernia. 
And,  in  order  to  avoid  such  an  accident,  which  is 
particularly  apt  to  occur  in  cases  of  internal  ingui- 
nal or  scrotal  hernia,  the  incision  through  the 
skin  should  be  made  obliquely  downwards  and  in- 
wards. (Hesselbach,  p.  46.)  The  division  of  the 
integuments  brings  into  view  the  fascia,  which  is 
sent  off  from  the  tendon  of  the  external  oblique 
muscle,  and  covers  the  hernial  sac. 

The  layers  of  tendinous  fibres,  cellular  sub- 
stance, &c.  intervening  between  the  skin  and  sac, 
should  be  carefully  divided,  one  after  another,  with 
the  knife  and  dissecting  forceps  ; the  edge  of  the 
former  instrument  being  turned  horizontally,  lest 
the  incisions  be  carried  too  deeply  at  once,  and  the 
viscera  contained  in  the  sac  wounded. 
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After  making  a small  opening  through  a part  of 
the  fascia  covering  the  sac,  some  practitioners  intro- 
duce a director,  and  divide  this  fascia  upward  and 
downward,  as  far  as  the  tumour  extends.  The 
same  manner  they  next  pursue  with  regard  to  the 
cremaster  muscle.  Thus  the  sac  becomes  complete- 
ly exposed.  When  this  method  is  followed,  Sir 
A.  Cooper  advises  the  incisions  not  to  bef  carried 
upward  nearer  than  one  inch  to  the  abdominal 
ring,  for  reasons  which  will  be  presently  explained. 

However,  it  may  be  rationally  doubted  whether 
there  is  any  good  in  these  formal  and  successive 
divisions  of  the  whole  length  of  the  coverings  of 
the  sac,  and  it  is  certain  that  they  protract  the 
operation  ; for  the  manner  in  w'hich  the  sac  adheres 
to  the  outer  investment  of  it,  prevents  the  latter 
from  being  raised  and  cut  without  trouble  and  de- 
lay. As  the  grand  object,  after  the  skin  has  been 
divided,  is  to  make  a small  opening  into  the  sac 
sufficient  for  the  introduction  of  a director,  dissecting 
down  at  one  particular  place  answers  every  pur- 
pose, and  enables  us,  in  the  end,  to  lay  open  the 
whole  of  the  sac  and  its  coverings  in  the  shortest 
time.  Let  the  operator  only  take  care  to  raise  the 
successive  layers  of  fibres  with  the  forceps,  and 
divide  the  apex  of  each  elevated  portion  with  the 
knife  held  horizontally.  As  there  is  commonly  a 
quantity  of  fluid  in  the  sac,  and  it  gravitates  to  the 
lower  part,  to  which  the  intestine  seldom  quite  de- 
scends, this  is  certainly  the  safest  situation  for 
making  the  first  opening  into  the  sac.  The  oper- 
ator, however,  should  not  rely  upon  the  presence 
of  such  fluid,  and  cut  too  boldly;  for  sometimes 
it  is  absent,  and  the  viscera  may  be  in  immediate 
contact  with,  nay,  adherent  to,  the  inner  surface  of 
the  sac. 

The  circular  arrangement  of  the  vessels  of  a 
piece  of  intestine,  and  its  smooth  polished  surface, 
sufficiently  distinguish  it  from  the  hernial  sac, 
which  has  a rough  cellular  surface,  and  is  always 
connected  with  the  surrounding  parts  ; although 
these  adhesions,  in  a very  recent  case,  may  be  but 
slight.  (Lawrence  on  Ruptures,  p.  232.  ed.  4.) 

I have  mentioned,  that  Sir  A.  Cooper,  only  ad- 
vises cutting  the  fascia,  and  other  coverings  of  the 
sac,  under  the  skin,  to  within  an  inch  of  the  abdo- 
minal ring;  and,  of  course,  he  also  recommends 
limiting  the  division  of  the  sac  itself  to  the  same  ex- 
tent. His  reasons  for  this  practice  are,  to  avoid 
making  the  closure  of  the  wound  more  difficult, 
and  to  lessen  the  danger  of  peritoneal  inflammation. 

Having  laid  open  the  hernial  sac  with  a probe- 
pointed  bistoury,  guided  by  a director,  or  the  fore- 
finger, introduced  into  the  opening,  made  at  the 
lower  part  of  the  sac,  the  next  desideratum  is  to 
divide  the  stricture,  unless  the  viscera  admit  of 
being  easily  reduced  without  such  an  incision 
being  made,  as  occasionally  happens. 

According  to  Sir  Astley  Cooper,  the  abdominal 
ring  is  the  principal  point  of  strangulation  in  old 
and  large  hernias  ; and,  in  other  cases,  the  stricture 
is  more  commonly  seated  at  the  internal  ring, 
where  the  spermatic  chord  first  quits  the  abdomen. 
“ The  strangulating  pressure  is  here  made  by  the 
internal  oblique  and  tranversalis  muscle  and  its 
tendon,  which  pass  over  the  hernial  sac  in  a semi- 
circular direction,  and  by  the  fascia  transversalis, 
arising  from  Poupart’s  ligament,  the  semicircular 
border  of  which  passes  under  the  sac.”  (See  Sir 
A.  Cooper  on  Hernia,  part  i.  p.  29.  ed.  2.) 

Experience  proves,  I think,  that  the  stricture 
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may  be  situated  either  at  the  abdominal  ring,  and 
be  formed  by  the  margins  of  this  opening,  or  at 
the  ripper  opening  of  the  inguinal  canal,  about 
one  inch  and  a half,  in  a direction  upward  and 
outward,  from  the  opening  in  the  tendon  of  the 
external  oblique  muscle ; or  the  strangulation  may 
be  caused  by  the  semicircular  edge  of  the  transver- 
salis  muscle  and  its  tendon,  which  pass  over  the 
neck  of  the  hernial  sac,  and  by  the  portion  of 
the  transverse  fascia,  arising  from  Poupart’s  liga- 
ment, the  semicircular  border  of  which  passes,  as 
Sir  Astley  Cooper  represents,  under  this  part  of 
the  sac. 

Dupuytren  calculated,  that  in  at  least  eight  out 
of  every  nine  cases  of  strangulated  bubonocele  the 
stricture  was  seated  at  the  neck  of  the  hernial  sac. 
(Clin.  Chir.  t.  i.  p.  558.)  This  observation  also 
led  him  to  believe,  that  such  stricture  was  formed 
by  the  neck  of  the  sac  itself,  in  consequence  of 
change  in  the  structure  and  disposition  of  this  part 
of  the  peritonaeum.  In  a recent  protrusion,  how- 
ever, it  is  manifest  that  the  strangulation  cannot 
depend  upon  any  thickening  of  the  neck  of  the  sac. 
We  shall  presently  find  also,  notwithstanding  the 
statement  of  Dupuytren  respecting  the  great  fre- 
quency of  strangulation  by  the  neck  of  the  hernial 
sac,  that  he  takes  into  the  account  the  pressure 
may  be  sharp  margins  of  the  inner  ring.  Hernia, 
constituting  bulky  external  swellings,  he  found 
less  subject  to  be  strangulated  in  the  neck  of 
the  sac,  than  cylindrical  ones ; but  congenital 
herniae  the  most  liable  of  all  to  a stricture  so 
situated.  He  remarks,  that,  whenever  the  stricture 
is  at  the  neck  of  the  sac,  the  whole,  one  half,  a 
third,  or  a quarter,  of  the  hernia,  may  be  pushed 
towards  the  abdomen,  whence  it  afterwards  de- 
scends again ; but  that  for  these  circumstances  to 
happen,  the  tumour  must  be  cylindrical,  the  ingui- 
nal canal  wide,  and  the  peritoneum  not  adherent. 
If,  says  Dupuytren,  the  stricture  were  at  the  ab- 
dominal ring,  within  the  canal,  or  at  its  upper 
orifice,  the  tumour  could  not  undergo  such  move- 
ment, because  these  parts  are  nearly  unyielding, 
while  the  neck  of  the  sac  is  quite  otherwise,  on  ac- 
count of  the  looseness  of  its  connections.  Dupuy- 
tren cautions  surgeons  not  to  be  deceived  by  this 
apparent  reduction  ; but,  to  use  every  possible 
means  to  make  the  parts  descend  again;  and,  if 
these  will  not  answer,  he  advises  dividing  the  ring, 
and  drawing  down  the  intestine.  He  had  been 
called  upon  to  adopt  this  practice  in  more  than  ten 
cases  in  the  Hotel  Dieu.  (Clin.  Chir.  t.  i.  p.  565.) 
Another  observation  made  by  this  celebrated  sur- 
geon, is,  that  when  the  stricture  is  situated  at  the 
abdominal  ring,  the  tumour,  formed  by  the  hernia, 
does  not  reach  above  this  point.  All  the  track  of 
the  inguinal  canal  is  undistended,  soft,  and  indo- 
lent to  the  touch,  while  the  ring  itself  is  closed, 
hard,  and  tense.  On  the  other  hand,  when  the 
stricture  is  at  the  neck  of  the  hernial  sac,  that  is, 
as  high  up  as  the  superior  orifice  of  the  inguinal 
canal,  this  canal  is  always  full,  hard,  and  painful; 
and  a cylindrical  tumour  can  be  felt,  directed  from 
below  upwards,  and  from  within  outwards.  So 
far  is  the  ring  from  causing  the  constriction,  that 
the  finger  may  sometimes  be  insinuated  between  its 
margin  and  the  protruded  parts.  In  some  patients 
Dupuytren  found  the  strangulation  existing  all 
along  the  inguinal  canal ; a case,  in  which  he  re- 
commends that  canal  to  be  laid  open  its  whole 
length  by  dividing  its  upper  border.  lie  also 


notices  the  occasional  existence  of  two  strictures,  a 
slight  one  at  the  abdominal  ring,  and  a closer  one 
at  the  neck  of  the  sac.  (Op.  cit.  p.  565.) 

The  recollection  of  the  frequent  situation  of  the 
stricture  higher  up  than  the  abdominal  ring,  is  of 
vast  practical  importance.  I have  seen  several 
cases,  where  surgeons,  imagining  that  the  ab- 
dominal ring  caused  the  strangulation,  divided  it, 
and  then  pushed  the  hernia  seemingly  into  the  ab- 
domen, but  in  reality  only  into  the  inguinal  canal. 
The  bad  symptoms  of  course  went  on,  and  the  pa- 
tients lost  their  lives.  Dupuytren  was  present  at 
an  operation  where  the  same  things  happened.  We 
should  therefore,  be  careful  to  ascertain  the  seat  of 
stricture,  by  drawing  the  protruded  bowel  gently 
down,  and  introducing  the  finger  within  the  sac. 

It  is  observed  by  Dupuytren,  that  when  the 
stricture  is  placed  at  the  upper  orifice  of  the  in- 
guinal canal,  the  parts  sooner  become  gangrenous, 
because  the  edges  of  this  opening  are  so  sharp,  that 
they  make  great  pressure  on  the  neck  of  the  sac ; 
while  the  abdominal  ring,  which  is  wider,  and  has 
blunter  margins,  causes  a slower  strangulation, 
and  less  pressure  on  the  intestine.  In  the  first 
case,  the  operation  must  in  general  be  performed 
sooner  than  in  the  last.  (Dupuytren,  Clin.  Chir. 
t.  i.  p.  566 — 569.) 

When  the  mouth  of  the  hernial  sac  becomes  the 
seat  of  stricture,  Sir  Astley  Cooper  ascribes  the , 
circumstance  to  its  inner  part  having  been  thick- 
ened by  the  pressure  of  the  tendons  of  the  internal 
oblique  and  transverse  muscles;  and  “ if  a truss 
has  occasioned  much  pressure  on  its  outer  side,  the 
whole  circle  of  the  sac  becomes  thickened  in  con- 
sequence : thus,  the  cause  of  the  stricture  at  the 
mouth  of  the  sac  is  occasioned  by  parts  external 
to  the  sac.”  (Sir  A.  Cooper  on  Hernia,  p.  30. 
part  i.  ed.  2.) 

The  common,  and  probably  the  best,  practice,  is 
to  divide  the  hernial  sac,  together  with  the  stric- 
ture. When  this  is  situated  at  the  abdominal 
ring,  the  surgeon  is  to  introduce  the  end  of  a di- 
rector a little  way  into  the  neck  of  the  sac,  within 
the  aperture  in  the  tendon,  and  with  a probe- 
pointed  bistoury,  guided  on  the  latter  instrument, 
he  is  to  cut  the  stricture  upward  and  outward,  or 
else  directly  upward;  a manner,  which  Sir  A. 
Cooper  recommends,  because  it  is  applicable  to  all 
cases,  even  the  less  frequent  ones,  in  which  the 
hernia  protrudes  at  the  inner  side  of  the  epigastric 
artery  ; and,  in  all  common  instances,  we  know 
that  this  vessel  runs  upward  round  the  inner  side 
of  the  neck  of  the  sac  ; a course  prohibiting  the 
division  of  the  stricture  upward  and  inward. 

In  the  external  or  oblique  inguinal  hernia,  the 
method  of  cutting  the  stricture  upward  and  out- 
ward is  perfectly  safe  ; but  when  the  case  is  what 
Hesselbach  calls  internal,  and  the  viscera  descend 
on  the  inner  side  of  the  epigastric  artery,  it  is  a 
plan,  which  would  endanger  the  latter  vessel,  and 
ought  never  to  be  adopted,  notwithstanding  any 
statement  made  in  its  favour  by  IludtorfFer.  (Ab- 
handlung  iiber  die  einfachste  und  sicherste  Opera- 
tions-Methode  eingsperrter  Leisten-und -Schenkel- 
bruche.  Wien.  1808.)  As  the  epigastric  artery 
ascends  between  the  fascia  transversalis,  and  the 
peritoneum,  and  not  directly  behind  the  tendon  of 
the  external  oblique  muscle,  it  is  manifest,  that 
the  abdominal  ring  itself  may  be  safely  divided  in 
any  direction,  so  far  as  that  vessel  is  concerned.  It 
is  with  reference  to  the  division  of  a stricture  more 
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deeply  seated  at  or  near  the  internal  ring,  that  the 
direction  of  the  cut  is  of  the  highest  importance  in 
relation  to  the  epigastric  artery.  Sir  A.  Cooper’s 
ruleof  always  cutting  in  one  direction,  viz.  upward, 
which  1 believe  was  first  advised  by  Rougemont, 
and  afterwards  by  Autenrieth.  ( Dissert . Moment, 
circa  Herniotom.  pnecipue  circa  evitandam  Art. 
Epigastr . Lcesionem.  Tub.  1799.)  is  an  excellent 
one,  because  it  is  easy  for  the  memory,  and  will 
answer  very  well,  even  when  it  is  not  in  the 
power  of  the  surgeon  to  pronounce  positively, 
whether  the  case  is  a short-necked  external  bubo- 
nocele, or  an  internal  one  with  an  oblong  oval  fis- 
sure, cases  having  a great  external  resemblance, 
especially  in  women,  in  whom  there  is  not  the 
spermatic  chord  as  a criterion ; for,  after  all,  this 
part,  when  present,  is  the  surest  guide,  and  that  on 
which  Desault  founded  his  perfectly  safe  advice, 
viz.,  when  the  chord  is  at  the  posterior  or  inner  side 
of  the  neck  of  the  hernial  sac,  to  divide  the  ring- 
up  wards  and  outwards,  but  inwards  and  upwards 
when  it  lay  at  the  outer  or  on  the  fore  part  of  the 
sac.  ( CEuvres  Chir.  par  Bichat,  t.  ii.)  At  all 
events,  this  advice  is  subject  but  to  one  exception, 
which  is  the  very  rare  one  of  the  epigastric  running 
round  the  inner  side  of  the  neck  of  the  sac  in  an 
internal  bubonocele  ; a possibility  which  has  been 
already  explained,  and  which  leads  Hesselbach 
particularly  to  recommend,  with  Sir  Astley  Cooper, 
the  division  of  the  ring,  in  every  internal  or  direct 
inguinal  hernia,  to  be  made  straight  upwards. 
(P.  47.)  Indeed,  the  long-necked  external  bubo- 
nocele is  the  only  case,  in  which  he  thinks  the 
latter  plan  should  give  way  to  that  of  cutting  up- 
wards and  outwards.  The  safety  and  propriety  of 
the  method  of  always  cutting  upward,  are  strikingly 
illustrated  by  what  Scarpa  observes.  He  states, 
that  the  right  direction  of  the  incision  of  the  ring  is 
directly  upwards,  parallel  to  the  linea  alba.  “I 
have  (says  he)  operated  in  the  way  which  I recom- 
mend, upon  several  dead  subjects,  who  had  either 
external,  or  internal  inguinal  hernia,  directing  my 
incision  in  the  course  of  a line  drawn  from  the  upper 
part  of  the  ring  parallel  to  the  linea  alba  : in  all,  I 
constantly  left  the  epigastric  artery  untouched,  even 
when  I extended  the  cut  about  an  inch  above  the 
inguinal  ring.”  ( Scarpa , Trait t Pratique  des  Her- 
mes, p.  111.)  Only  oneobjection,  so  far  as  I know, 
has  been  made  to  this  plan,  and  it  is  founded  on 
the  alleged  impossibility  of  introducing  the  knife,  so 
as  to  cut  straight  upwards,  when  the  neck  of  the 
hernial  sac  is  long,  because  then  the  posterior  side 
of  the  inguinal  canal  is  in  the  way.  (Hesselbach, 
p.  40.)  No  more  of  the  parts,  forming  the  stric- 
ture should  be  cut,  than  is  just  sufficient  for  allow- 
ing the  protruded  viscera  to  be  reduced,  without 
bruising,  or  otherwise  hurting  them  ; and,  if  the 
stricture  be  at  the  abdominal  ring,  I consider  the 
middle  of  its  upper  column  to  be  as  good  a point 
as  any  for  the  requisite  incision. 

Sir  A.  Cooper,  in  his  valuable  work  on  the 
Inguinal  Hernia,  advises  a mode  of  dividing  the 
stricture,  considerably  different  from  the  usual 
method.  He  directs  the  finger  of  the  operator  to 
be  introduced  into  the  sac  (which  in  his  plan,  we 
know,  is  left  undivided  for  the  space  of  one  inch 
below  the  ring.)  When  the  stricture  is  felt,  a 
probe-pointed,  bistoury  is  to  be  conveyed  over  the 
front  of  the  sac  into  the  rffig  (between  the  two 
parts),  and  the  latter  only  is  then  to  be  divided,  in 
the  direction  upward,  opposite  the  middle  of  the 
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neck  of  the  sac,  and  to  an  extent  just  sufficient  to 
allow  the  protruded  parts  to  be  returned  into  the 
abdomen,  without  being  hurt.  The  two  chief 
advantages  which  Sir  A.  Cooper  imputes  to  this 
method,  are,  that  the  danger  of  peritoneal  inflam- 
mation will  be  less,  and  that  the  epigastric  artery,  if 
wounded,  would  not  bleed  into  the  abdomen.  With 
regard  to  this  proposal,  it  has  been  observed  by 
Mr.  Lawrence,  “ An  accurate  comparative  trial  of 
both  methods  would  be  necessary,  in  order  to 
determine  the  weight  of  the  first  reason.  The 
second  circumstance  cannot  be  a matter  of  any 
importance,  if  we  cut  in  such  a direction  as  will 
avoid  the  risk  of  wounding  the  artery.  Many 
circumstances  present  themselves  as  objections  to 
this  proposal.  The  manoeuvre  itself,  although 
perhaps  easy  to  the  experienced  hand  of  so  able  an 
anatomist  as  Sir  A.  Cooper,  would,  I am  con- 
vinced, be  found  highly  difficult,  if  not  impractica- 
ble, by  the  generality  of  surgeons.  This  difficulty 
arises  from  the  firm  manner,  in  which  the  sac  and 
surrounding  parts  are  connected,  we  might  almost 
say,  consolidated  together.  The  experience  of 
Richter  (Trait 6 des  Hernies,  p.  118.)  shows,  that 
this  objection  is  founded  in  reality.  He  once 
tried  to  divide  the  ring,  without  cutting  the  sac, 
but  he  found  it  impracticable.  If  the  stricture  is 
so  tight,  as  to  prevent  the  introduction  of  the 
finger,  there  must  be  great  danger  of  wounding 
the  protruded  parts.  The  practice  would  still  be 
not  advisable,  even  if  it  could  be  rendered  as  easy 
as  the  common  method  of  operating.  Sir  Astley 
leaves  an  inch  of  the  sac,  below  the  ring,  undivided  : 
thus  a bag  remains  ready  to  receive  any  future 
protrusion,  and  the  chance  of  a radical  cure  is 
diminished.”  (See  Lawrence  on  Ruptures,  p.  249. 
ed.  4.) 

Mr.  Aston  Key  has  proposed  to  revive  the 
method  of  operating,  adopted  by  Petit  and  the 
second  Monro;  viz.,  that  of  removing  the  stricture 
and  replacing  the  protruded  intestine,  without 
dividing  the  sac.  (See  Mem.  on  the  Advantages,  fyc. 
of  Dividing  the  Stricture  in  Strangulated  Hernia,  on 
the  Outside  of  the  Sac , 8vo.  Lond.  1833.)  Mr.  Key 
concludes  from  various  cases,  which  he  has  recorded, 
that  the  principal  cause  of  the  fatality  of  operations 
for  hernia,  is  exposure,  or  injury  of  the  intestine, 
or  both,  and  consequent  peritoneal  inflammation. 
“The  exposure  of  a bowel  in  a state  of  incipient, 
or  active  inflammation,  (says  Mr.  Key)  the  hand- 
ling it  in  this  susceptible  state,  the  incision  made 
into  a peritoneal  bag  already  disposed  to,  if  not  in 
an  actual  state  of  inflammation,  are,  as  every  sur- 
geon will  admit,  (and  as  his  forcible  efforts  to 
reduce  the  hernia  without  the  knife  prove  that  he 
feels  them  to  be,)  dangers  of  no  ordinary  magni- 
tude to  a patient  labouring  under  a strangulated 
intestine.  I do  not  feel  that  I have  exaggerated  the 
risk  of  inflammation ; for,  frequently,  enteritis  comes 
on,  when  at  the  time  of  the  operation  the  bowel 
appears  to  be  healthy,  and  the  abdomen  free  from 
tenderness ; and  when  general  inflammation  pre- 
cedes the  operation,  the  release  of  the  intestine  by 
theknife  rarely  succeeds  in  checkingit.”  (P.  51.) 

Mr.  Key  dwells  likewise  upon  the  great  danger 
of  roughly  handling  a hernia,  particularly  a large 
one,  and  of  employing  much  force  in  repeated  and 
long  continued  efforts  at  reduction  bv  means  of  the 
taxis.  He  argues,  that,  as  these  proceedings  can- 
not fail  to  bruise  the  protruded  bowel,  this  part, 
like  other  contused  tissues,  must  have  a much 
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better  chance  of  recovery  if  its  surface  be  not 
exposed.  Mr.  Key  does  not  however,  recommend 
the  plan  of  not  opening  the  sac  in  every  example. 
For  instance  he  acknowledges,  that  some  forms  of 
adhesion,  either  of  the  intestinal  folds  to  one  another, 
or  to  the  sac,  or  to  its  neck,  may  render  it  necessary 
to  open  the  sac  more  or  less  extensively.  A case 
of  adherent  omentum  does  not,  however,  appear  to 
Mr.  Key  a case,  in  which  it  is  always  requisite  to 
open  the  sac.  The  first  case,  in  which  he  tried 
the  method,  which  he  advocates,  was  an  old  irre- 
ducible umbilical  hernia,  in  which  a fold  of  intes- 
tine had  recently  protruded.  On  dividing  the  edge 
of  the  tendon,  slight  pressure  caused  the  bowel 
to  return  into  the  abdomen.  The  object  of  remov- 
ing diseased  omentum  with  the  knife,  or  ligature, 
does  not  appear  to  Mr.  Key  to  be  always  a good 
ground  for  laying  open  the  sac.  Gangrene  of  the 
protruded  intestine  seems  to  him  to  be  a case 
absolutely  requiring  that  the  sac  should  be  opened. 
So  also  is  the  case  of  strangulation  by  the  neck  of 
the  sac  itself,  though  he  deems  such  an  occurrence 
rare. 

The  following  is  Mr.  Key’s  description  of  his 
method  in  inguinal  hernia : “ The  incision  should 
begin  at  the  neck  of  the  tumour,  or  where  it  seems 
to  quit  the  abdomen,  and  should  be  continued 
downwards  for  about  an  inch  and  a half.  This  will 
lay  bare  the  lower  portion  of  the  external  oblique 
tendon,  where  it  forms  the  ring.  A small  opening 
should  then  be  made  in  the  tendon,  just  above  the 
ring,  sufficient  to  admit  the  end  of  the  director, 
which  will  enable  the  operator  to  ascertain  if  the 
stricture  be  at  the  upper,  or  lower  opening.  The 
size  of  the  hernia,  and  the  length  of  time  it  has 
existed,  will  in  some  measure  serve  to  guide  him  ; 
but  he  may  immediately  decide  the  point  by  pass- 
ing the  director  downward  under  the  edge  of  the 
external  ring,  and  feeling,  whether  it  embraces  the 
tumour  firmly,  or  not,  or  by  making  pressure  on 
the  swelling  below,  he  may  feel  if  the  fluid  contents 
of  the  tumour  can  be  forced  upward  above  the 
ring,  so  as  to  distend  the  sac  in  the  inguinal  canal. 
This  point  being  decided,  if  the  stricture  be  at  the 
lower  ring,  he  has  only  to  pass  his  director  under 
its  margin,  and  to  divide  it  to  a sufficient  extent. 

“ If  the  stricture  exists  higher  up,  at  the  neck  of 
the  sac,  where  it  will  be  found  in  the  majority  of 
hernia?  of  this  description,  the  opening  in  the 
tendon  should  be  enlarged  to  the  extent  shown  in 
the  second  drawing,  for  the  purpose  of  passing  the 
director  under  the  deeper  stricture.  The  lower 
margin  of  the  two  muscles  will  be  brought  into 
view,  with  some  of  the  descending  fibres  of  the 
cremaster.  These  may  be  separated  by  disturbing 
the  cellular  membrane  with  the  end  of  the 
director  ■ and  the  instrument  may  then  be  intro- 
duced under  the  transversalis  muscle  till  it  reaches 
the  stricture.  The  director,  thus  introduced,  passes 
before  the  fascia  transversalis,  and  all  risk  of  wound- 
ing the  peritoneum,  or  epigastric  artery,  is  then  ob- 
viated ; but,  when  that  fascia  is  very  thin,  it  will 
perhaps  often  allow  the  director  to  pass  beneath  it. 

The  instrument  should  be  depressed  upon  the 
sac,  in  order  to  carry  its  point  under  the  border  of 
the  transversalis,  which  may  be  divided  to  the 
extent  required.  This  operation  is  more  difficult, 
than  the  division  of  the  stricture  in  femoral  hernia. 
The  principal  difficulty  lies  in  the  accurate  sepa- 
ration of  the  lower  edge  of  the  internal  oblique 
muscle,  for  the  easy  passage  of  the  director.  The 


stricture,  however,  is  not  so  firm  in  inguinal,  as  in 
femoral  hernia,  and  the  introduction  of  the  director 
under  the  transversalis  tendon  will  110L  be  difficult, 
when  it  is  fairly  passed  up  to  the  neck  of  the  sac, 
before  the  attempt  is  made.  The  steps  of  the 
operation  will  be  much  the  same  in  those  smaller 
hernia;,  which  are  lodged  in  the  inguinal  canal.” 
(C.  Aston  Key,  Op.  cit.) 

Respecting  this  mode  of  operating,  I may  observe, 
that  there  can  be  no  doubt  of  its  being  calculated  to 
lessen  the  risk  of  the  patient  being  destroyed  by  peri- 
tonitis ; but  I apprehend  that  the  greater  difficulty  of 
accomplishing  it,  than  the  common  operation,  and 
the  fact  of  some  excellent  anatomists  having  been 
baffled  in  their  attempts  to  perform  it  offl  the  living 
subject;  will  continue  to  prevent  its  general 
adoption.  I have  known  the  attempt  made  in  one 
or  two  instances,  and  given  up.  However  if  a 
surgeon  were  confident,  that  he  could  execute  the 
plan,  (and  Mr.  Key’s  directions  would  greatly 
assist  him,)  I would  not  object  to  his  doing  so,  if 
there  were  no  circumstances  in  the  case,  likely  to 
render  the  opening  of  the  sac  necessary.  The 
method,  I think,  is  not  likely  to  be  commonly 
followed. 

If  the  stricture  should  be  at  the  inner  opening  of 
the  canal  for  the  spermatic  chord,  Sir  AgCooper 
advises  the  operator  to  introduce  his  finger  into  the 
sac,  as  far  as  the  stricture,  and  then  to  insinuate 
a probe-pointed  bistoury,  with  the  flat  part  of  its 
blade  turned  towards  the  finger,  between  the  front 
of  the_  sac  and  the  abdominal  ring,  till  it  arrives 
under  the  stricture  formed  by  the  lower  edge  of  the 
transversalis  and  obliquus  internus.  Then  the 
edge  of  the  instrument  is  to  be  turned  forward  and 
the  stricture,  cut  in  the  direction  upward.  This 
plan  of  not  cutting  the  neck  of  the  sac,  is  liable  to 
all  the  objections  stated  by  Mr.  Lawrence,  in  regard 
to  the  case,  in  which,  the  strangulation  takes  place 
at  the  abdominal  ring.  Sir  A.  Cooper’s  bistoury 
is  a.  very  proper  one  for  dividing  the  stricture,  as  it 
only  has  a cutting  edge  to  a certain  distance  from 
the  point.  Perhaps,  on  the  whole,  we  may  infer, 
that  it  is  both  most  easy  and  advantageous  to 
divide  the  neck  of  the  sac,  together  with  the  stric- 
ture, whether  this  be  situated  at  the  ring,  or  more 
inward.  The  method  of  cutting  the  stricture  from 
without  inwards,  I consider  objectionable,  on  the 
ground  of  the  risk  of  wounding  the  bowels  in  this 
mode,  being  greater,  than  that  of  any  accident 
from  wounding  the  epigastric  artery,  when  it  arises 
in  an  unusual  manner,  and  deviates  from  its  regular 
course;  a reflection  which  has  made  Dr.  Hessel- 
bach,  junior,  an  advocate  for  the  practice.  (See 
Sicherste  Art  des  Bruckschnittes,  4to.  Bamberg. 
1819.) 

When  the  stricture  is  at  the  upper  opening  of  the 
inguinal  canal,  the  ring  should  not  be  cut,  unless 
it  prevent  the  operator  from  reaching  the  more 
deeply  seated  strangulation,  as  is  often  the  case. 

M.  Dupuytren  cuts  the  stricture  upwards  and 
forwards,  using  no  director  in  this  stage  of  the 
operation,  because,  as  he  says,  the  bistoury  is  apt  to 
slip  out  of  the  groove,  and  wound  the  intestine. 
(See  Clin.  Chir.  t.  i.p.  600.) 

Room  being  made  for  the  reduction  of  the  pro- 
truded parts  into  the  abdomen,  by  the  division  of 
the  stricture,  they  are  to  be  immediately  returned, 
if  sound,  and  free  from  adhesions.  This  object  is 
considerably  facilitated  by  bending  the  thigh. 
The  intestines  are  to  be  reduced  before  the  omen- 
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turn,  but,  when  a portion  of  mesentery  is  protruded, 
it  is  to  be  returned  before  either  of  the  preceding- 
parts.  The  intestine  should  always  be  reduced, 
unless  it  be  found  in  a state  of  actual  mortification. 
It  often  appears -so  altered  in  colour,  that  an  unin- 
formed person  would  deem  it  improper  to  return  it 
into  the  abdomen.  However,  if  such  alteration 
should  not  amount  to  a real  mortification,  experi- 
ence justifies  the  reduction  of  the  part.  Sir  A. 
Cooper  has  judiciously  cautioned  the  operator  not 
to  mistake  the  dark  chocolate-brown  discolorations 
for  a state  of  gangrene.  With  these  the  protruded 
part  is  frequently  found  affected  5 and,  as  they 
generally  produce  no  permanent  mischief,  they 
ought  to  be  carefully  discriminated  from  the  black- 
purple,  or  lead-coloured  spots,  which  usually  pre- 
cede mortification.  To  determine  whether  a dis- 
coloured portion  of  intestine  be  positively  mortified, 
some  recommend  pressing  forward  the  blood 
contained  in  the  veins;  and  if  they  fill  again,  it  is 
looked  upon  as  a proof  that  the  bowel  is  still  pos- 
sessed of  life. 

In  returning  a piece  of  intestine  into  the  abdo- 
men, the  surgeon  should  first  introduce  the  part 
nearest  the  ring,  into  this  aperture,  and  hold  it  there 
till  another  portion  has  succeeded  it.  This  method 
is  to  be  continued  till  the  whole  of  the  protruded 
bowel  is  reduced. 

The  employment  of  force  or  violence,  in  the 
endeavours  to  return  the  contents  of  a hernia  in 
the  operation,  cannot  be  too  severely  reproba- 
ted ; a method  the  more  pernicious,  because  such 
parts  are  more  or  less  in  a state  of  inflammation. 

It  is  always  better  to  enlarge  the  stricture,  than 
pinch  and  bruise  the  bowel  in  trying  to  get  it 
through  an  opening  which  is  too  small.  Disten- 
sion of  the  intestine  sometimes  prevents  the  re- 
duction; but,  when  this  is  the  only  impediment,  the 
part  may  generally  be  returned,  as  soon  as  its  con- 
tents have  been  compressed  into  the  intestinal 
canal  within  the  stricture.  It  is  better,  however, 
to  dilate  the  strangulation  a little  more,  than  use 
any  force  in  trying  to  get  the  intestine  back  into  the 
abdomen  in  the  manner  just  suggested. 

Reduction  is  sometimes  impeded  by  the  protru- 
ded parts  adhering  to  each  other,  or  to  the  hernial 
sac.  The  intestines  are  not  often  very  'firmly 
adherent  together.  The  omentum  and  inside  of 
the  sac  are  the  parts,  which  are  most  subject  to 
become  intimately  connected  by  adhesions.  The 
fingers  will,  commonly,  serve  for  breaking  any 
recent  slight  adhesions  which  may  have  taken  place 
between  the  intestines  and  inside  of  the  hernial  sac. 

When  those  adhesions  are  firm,  and  of  long 
standing  they  must  be  cautiously  divided  with  the 
knife  ; an  object  which  can  be  most  easily  and 
safely  accomplished,  in  case  they  are  long  enough 
to  permit  the  intestine  to  be  elevated  a little  way 
from  the  surface  of  the  sac.  But,  provided  their 
firmness  and  shortness  keep  the  external  coat  of  the 
bo  wel  and  inner  surface  of  the  sac  in  close  contact, 
the  greatest  care  is  requisite  in  separating  the  parts 
with  a knife,  so  as  to  avoid  wounding  the  intestine. 
In  doing  this,  the  most  prudent  and  safe  method, 
is  not  to  cut  too  near  the  bowel,  but  rather  to  re- 
move the  adherent  parts  of  the  sac,  and  return 
them  with  the  intestine  into  the  abdomen.  Every 
preternatural  connection  should  always  be  separat- 
ed before  the  viscera  are  reduced  : Sir  A.  Cooper 
mentions,  that  a fatal  obstruction  to  the  passage  of 
the  intestinal  matter  has  arisen  from  the  mere  ad- 
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hesion  of  the  two  sides  of  a fold  of  intestine  toge- 
ther. (P.  31.)  When  the  adhesions  which  pre- 
vent reduction  are  situated  about  the  neck  of  the 
sac,  and  out  of  the  operator’s  view,  it  is  best  to 
make  the  wound  through  the  skin  and  abdominal 
ring  somewhat  larger,  so  as  to  be  able  to  separate 
the  adhesions  with  more  safety. 

Having  reduced  the  parts,  the  operator  should 
introduce  his  finger  for  the  purpose  of  being  sure 
that  they  are  fairly  and  freely  returned  into  the 
abdomen,  and  no  longer  suffer  constriction,  either 
from  the  inner  opening,  from  the  ring,  or  the  parts 
just  within  the  cavity  of  the  peritoneum. 

In  strangulated  enteroceles  the  peritoneal  coat 
of  the  bowel  is  capable  of  bearing  the  pressure, 
longer  than  the  mucous,  which  is  soon  circularly 
divided  by  it.  But,  if  the  strangulation  has  lasted 
two,  or  three  days,  the  cellular  tissue  is  cut 
through  ; and,  in  some  instances,  even  the  perito- 
neal coat  itself.  In  operating  upon  such  cases,  the 
bowel  should  not  be  drawn  out  at  all,  before  a free 
division  of  the  stricture  has  been  made,  because  it 
would  occasion  a risk  of  tearing  one  portion  of  the 
intestine  from  the  other,  and  producing  an  extra- 
vasation in  the  abdomen.  (See  Dupuytren,  Clin. 
Chir.  t.  i.  p.  569.) 

Sometimes  a strangulated  hernia  is  complicated 
with  a hydrocele ; a circumstance  which  may 
render  it  necessary  either  to  cut  through  the  latter 
swelling,  or  to  limit  the  incision  into  the  hernial 
sac,  according  as  the  hydrocele  happens  to  cover 
the  whole  of  the  front  of  the  sac,  as  seen  by  M. 
Cloquet  and  Mr.  Stanley,  or  merely  to  advance  in 
front  of  the  lower  part  of  the  rupture.  ( Lawrence 
on  Ruptures,  p.  276.  ed.  4.)  See  Hydrocele. 

Treatment  of  the  Omentum. 

In  an  entero-epiplocele,  this  part,  if  healthy  and 
free  from  gangrene,  is  to  be  reduced  after  the  intes- 
tine. When,,  however,  it  is  much  diseased,  thick- 
ened, and  indurated,  as  it  frequently  is  found  to  be, 
after  remaining  any  considerable  time  in  a hernial 
sac,  the  morbid  part  should  be  cut  off.  Its  reduc- 
tion in  this  circumstance  would  be  highly  impro- 
per, both  because  an  immoderate  enlargement  of 
the  wound  would  be  necessary,  in  order  to  be  able 
to  put  the  diseased  mass  back  into  the  abdomen, 
and  because,  when  reduced,  it  would,  in  all  proba- 
bility, excite  inflammation  of  the  surrounding  parts, 
and  bring  on  dangerous  symptoms.  (See  Hey, 
p.  172.) 

The  diseased  omentum  should  always  be  cut 
off  with  a knife  ; and  if  any  of  its  arteries  should 
bleed,  they  ought  to  be  taken  up  with  a tenacu- 
lum, and  tied  separately  with  a small  ligature. 
An  unreasonable  apprehension  of  hemorrhage  from 
the  cut  end  of  the  omentum  has  led  many  oper- 
ators to  put  a ligature  all  round  this  part,  just 
above  the  diseased  portion  which  they  were  about 
to  remove.  This  practice  cannot  be  reprobated 
in  terms  too  severe  ; for  a frequent  effect  of  it  is  to 
bring  on  a fatal  inflammation,  and  even  mortifica- 
tion of  the  omentum,  extending  within  the  abdo- 
men, as  high  as  the  stomach  and  transverse  arch 
of  the  colon.  Sir  Astley  Cooper  has  remarked 
with  great  truth,  that  it  is  surprising  this  custom 
should  ever  have  prevailed.  The  very  object  of 
the  operation  is  to  extricate  the  omentum  from  its 
strangulated  state,  arising  from  the  pressure  of  the 
surrounding  tendon;  and  no  sooner  has  this  been 
done  than  the  surgeon  includes  it  in  a ligature,, 
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which  produces  a more  perfect  constriction,  than 
that  which  existed  before  the  operation  was  under- 
taken. 

“ When  the  omentum  has  suffered  strangulation 
for  a few  days,  says  Mr.  Lawrence,  it  often  be- 
comes of  a dark  red  or  livid  colour  ; and  there  is 
an  appearance,  on  cutting  it,  as  if  some  blood  were 
extravasated  in  its  substance.  This,  I believe,  is 
the  state,  which  surgeons  have  generally  described 
under  the  term  of  gangrene.”  (P.  262.) 

When  cut  in  this  state,  it  does  not  bleed.  I 
need  hardly  observe,  that  the  dead  part  must  be 
amputated,  and  never  reduced.  Some  have  ad- 
vised leaving  the  omentum  in  the  wound,  especially 
in  cases  of  old  herni®,  in  which  it  has  been  a long- 
while  protruded.  Iley  mentions  cases,  showing 
that  granulations  form  very  well,  and  that  the 
wound  becomes  firmly  healed  when  this  plan  is 
followed.  (P.  180,  &c.)  Every  one,,  however, 
will  acknowledge  the  truth  of  what  Mr.  Lawrence 
says  on  this  subject.  The  method  “ is  attended 
with  no  particular  advantage,  but  certainly  exposes 
the  patient  to  the  possibility  of  ill  consequences. 
The  omentum,  left  in  the  wound,  must  be  liable 
to  injury,  inflammation,  or  disease.  Unnatural 
adhesions,  formed  by  this  part,  have  greatly  im- 
paired the  functions  of  the  stomach.  Cases  are 
recorded,  where  the  unfortunate  patient  has  never 
been  able  to  take  more  than  a certain  quantity  of 
food  without  bringing  on  instant  vomiting;  and 
even  where  it  has  been  necessary  for  all  the  meals 
to  be  taken  in  the  recumbent  position*  Avith  the 
trunk  curved  and  the  thighs  bent.  ( Gunz .)  To 
avoid  the  possibility  of  such  afflicting  consequences, 
we  should,  after  removing  any  diseased  portion, 
carefully  replace  the  sound  part  of  the  omentum 
in  the  abdominal  cavity.”  (On  Ruptures,  p.  291. 
ed.  4.) 

M.  Dupuytren  objected  to  the  plan  of  cutting 
away  the  omentum,  on  account  of  the  tediousness 
of  the  process  of  taking  up  the  arteries,  some  of 
which  may  not  after  all  be  tied,  and  then  hemor- 
rhage will  take  place.  He  also  bears  testimony  to 
the  danger  of  including  the  mass  of  omentum  in  a 
ligature.  His  practice  consisted,  therefore,  in 
reducing  the  omentum,  if  possible,  after  largely 
dilating  the  stricture.  He  admits,  however,  that 
there  will  be  a considerable  chance  of  inflamma- 
tion from  the  efforts  made  in  the  reduction  ; and 
that  local  and  general  bleeding,  and  other  anti- 
phlogistic measures,  may  be  called  for.  (Clin, 
Chir.  t.  i.  p.  597.)  The  prudence  of  reducing  a 
large  mass  of  diseased  or  hypertrophied  omentum 
I must  continue  to  doubt,  notwithstanding  the  au- 
thority of  Dupuytren.  I have  seen  it  done,  but 
almost  always  with  an  unfavourable  result. 

Treatment  when  the  Intestine  in  the  Sac 

IS  MORTIFIED. 

Sometimes,  on  opening  the  hernial  sac,  the  in- 
testine is  found  to  be  in  a gangrenous  state,  although 
the  occurrence  could  not  be  previously  known, 
owing  to  the  integuments  and  the  hernial  sac  itself 
not  being  affected  with  the  same  mischief.  In 
ordinary  cases,  however,  both  the  skin  and  sac  be- 
come gangrenous  at  the  same  time  with  the  con- 
tents ol  the  hernia.  The  tumour,  which  was  pre- 
viously tense  and  elastic,  becomes  soft,  doughy, 
emphysematous,  and  of  a purple  colour.  Some- 
times the  parts  also  now  spontaneously  return  ; 
but  the  patient  generally  survives  only  a few  hours. 


Sir  A.  Cooper  has  accurately  remarked,  that 
in  other  instances,  the  skin,  covering  the  swelling, 
sloughs  to  a considerable  extent,  the  intestine  gives 
way,  and,  as  the  feces  find  vent  at  the  wound,  the 
symptoms  of  strangulation  soon  subside.  When 
the  patient  continues  to  live  in  these  circum- 
stances, the  living  part  of  the  intestine  becomes 
adherent  to  the  hernial  sac,  the  sloughs  separate 
and  come  away,  and  thus  an  artificial  anus  is  es- 
tablished, through  which  the  feces  are  sometimes 
discharged  during  the  remainder  of  life.  (See 
Anus,  Artificial.) 

Frequently,  however,  things  take  a more  pros- 
perous course ; the  feces  gradually  resume  their 
former  route  to  tfie  rectum,  and,  in  proportion  as 
the  artificial  anus  becomes  unnecessary,  it  is  shut 
up.  Many  instances  of  this  sort  have  fallen  under 
my  own  observation.  (See  Anus,  Artificial.) 
The  chance  of  a favourable  event  is  much  greater 
in  some  kinds  of  herni®  than  in  others.  When 
the  strangulation  only  includes  a part’  of  the 
diameter  of  the  gut,  the  feces  are  sometimes  only 
partially  discharged  through  the  mortified  opening. 
This  quantity  lessens  as  the  wound  heals,  and  the 
patient  gets  perfectly  well.  (Louis,  Mem.  de 
V Acad,  de  Chir.  t.  iii. ; P.  S.  Palm,  De  Epiplo- 
enterocele  cvurali  incarcerata  sphacelata,  cum  de- 
perdiiione  notabili  substantiae  intestini,  sponte  sepa- 
rati,  feliciter  curata  alvo  natural i restituta,  4t,o. 
Tub.  1748.;  Haller,  Disp.  Chir.  t.  iii.)  A small 
gangrenous  spot  or  two  may  end  in  the  same 
manner.  Mortification,  as  well  as  wounds,  of  the 
large  intestines,  is  much  more  frequently  followed 
by  a recovery  than  the  same  affection  and  similar 
injuries  of  the  small  intestines.  Mortification  of 
the  coecum  and  its  appendix,  in  a hernial  sac,  has 
happened  several  times  without  materially  disturb- 
ing the  usual  course  of  the  feces  to  the  anus,  and 
the  patients  have  soon  recovered.  (Med.  Obs. 
and  Inq.  vol . iii.  p.  162.  ; Hey’s  Pract.  Obs. 
p.  162,  &c.) 

The  grand  thing,  on  which  the  establishment  of 
the  continuous  state  of  the  intestinal  canal  depends, 
in  all  these  cases,  is  the  adhesion  which  the  living 
portion  of  the  bowel,  adjoining  the  mortified  part, 
contracts  with  the  peritoneum  all  round.  In  this 
manner,  the  escape  of  the  contents  of  the  bowrels 
into  the  cavity  of  the  peritoneum  becomes  in  general 
completely 'prevented.  The  two  ends  of  the  sound 
portion  of  intestine,  after  the  mortified  part  has 
separated,  open  into  a membranous  cavity,  which 
previously  constituted  a portion  of  the  peritoneal 
sac,  and  now  unites  the  extremities  of  the  gut. 
The  gradual  contraction  of  the  wound  closes  the 
membranous  cavity  externally,  and  thus  the  con- 
tinuity of  the  canal  is  restored.  The  two  ends, 
however,  are  not  joined  so  as  to  form  a continued 
cylindrical  tube,  like  that  of  the  natural  gut ; but 
they  are  united  at  an  angle  more  or  less  acute  and 
the  matter,  which  goes  from  one  to  the  other,  de- 
scribes a half  circle  in  a newly  formed  membranous 
cavity  that  completes  the  canal  ; a subject  which 
has  been  more  fully  explained  in  another  part  of 
this  work.  (See  Anus,  Artificial.) 

It  is  an  observation  of  Sir  A.  Cooper,  that  the 
degree  of  danger,  attending  an  artificial  anus,  de- 
pends on  the  vicinity  of  the  sphacelated  part  of  the 
intestinal  canal  to  the  stomach.  Thus,  if  the 
opening  be  in  the  jejunum,  there  is  such  a small 
extent  of  surface  for  absorption  between  it  and  the 
stomach  that  the  patient  dies  of  inanition. 
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Let  us  now  suppose,  that  the  mortified  state  of 
the  intestine  has  only  been  discovered  after  laying 
open  the  hernial  sac  in  the  operation.  The  mis- 
chief may  only  consist  of  one  or  more  spots,  or 
of  the  whole  diameter  of  the  protruded  bowel.  In 
the  first  case,  the  proper  practice  is  to  divide  the 
stricture,  and  return  the  intestine  into  the  abdomen, 
with  the  mortified  spots  towards  the  wound.  Mild 
purgatives  and  clysters  are  then  to  be  exhibited. 
The  most  favourable  mode,  in  which  a case  of  ^this 
kind  ends,  is  when  the  intestinal  matter  gradually 
resumes  its  natural  course,  after  being  either  partly 
or  entirely  discharged  from  the  wound.  Rut 
sometimes  the  patient  sinks  under  the  disease,  or  ■ 
an  artificial  anus  continues  for  life. 

The  repeated  observations  of  modern  surgeons 
have  now  decided  that  no  ligature,  passed  through 
the  mesentery,  to  keep  the  gangrenous  part  of  the 
bowel  near  the  wound,  is  at  all  necessary.  The 
parts  in  the  neighbourhood  of  the  ring  have  all 
become  adherent  together,  in  consequence  of  in- 
flammation, at  the  same  time  that  the  parts  in  the 
hernial  sac  mortified  ; and,  of  course,  the  partially 
gangrenous  bowel,  when  reduced,  is  mechanically 
hindered  by  these  adhesions,  from  slipping  far 
from  the  wound.  Desault  and  De  la  Faye  both 
confirm  the  fact  that  the  intestine  never  recedes 
far  from  the  ring ; and,  even  were  it  to  do  so,  the 
adhesions  which  it  soon  contracts  to  the  adjacent 
surfaces  would,  as  Petit  has  explained,  completely 
circumscribe  any  matter  which  might  be  effused, 
and  hinder  it  from  being  extravasated  among  the 
convolulions  of  the  viscera.  (Mdm.  de  V Acad,  de 
Chir.  t.  i.  ii.)- 

When  the  chief  part,  or  the  whole,  of  the  dia- 
meter of  the  protruded  bowel  is  mortified,  the  first 
and  most  urgent  indication  is  to  relieve  the  bad 
symptoms  arising  from  the  distension  of  the  intes- 
tinal canal  above  the  stricture.  “ Let  a free  in- 
cision, says  Mr.  Lawrence,  be  made  Through  the 
mortified  part  of  the  gut,  in  order  to  procure  that 
evacuation  of  the  loaded  canal  which  nature  at- 
tempts by  the  process  of  gangrene.”  If  the  intes- 
tine has  already  given  way,  a free  division  of  the 
integuments  and  sac  allows  the  exit  of  the  accu- 
mulated matter  j and  the  opening  in  the  gut  may 
be  enlarged,  if  necessary.  (On  Ruptures,  p.  299. 
ed.  4.)  By  such  treatment,  Sir  Astley  Cooper 
rescued  from  the  grave  a female,  who  was  pregnant 
at  the  time  of  the  operation,  and  was  some  months 
afterwards  safely  brought  to  bed.  (On  Abdominal 
Hernia,  part  i.  p.  49.  ed.  2.) 

Here  the  division  of  the  stricture  is  unnecessary, 
since  all  the  mischief  which  the  bowel  can  receive 
from  it  is  done.  This  subject  is  well  explained 
by  Mr.  Travers.  (See  Jnq.  into  the  Process  of 
Nature  in  repair  big  Injuries  of  the  Intestines,  &;c. 
p.  300,  &c.)  Mild  purgatives  and  clysters  will 
be  proper  to  unload  the  bowels,  and  determine  the 
course  of  the  feces  towards  the  anus.  Should, 
however,  the  stricture  appear,  after  the  mortifica- 
tion, to  impede  the  free  escape  of  the  intestinal 
contents,  a moderate  dilatation  of  it  must  undoubt- 
edly be  proper. 

Mr.  Lawrence  has  clearly  exposed  the  impro- 
priety of  sewing  the  ends  of  the  intestinal  canal 
together,  introducing  one  within  the  other,  sup- 
ported by  a cylinder  of  isinglass,  &c.  put  into  their 
cavity,  in  those  cases  in  which  the  whole  circle  of 
the  intestine  has  mortified  and  been  cut  away,  as 
was  advised  by  former  writers.  By  drawing  the 
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intestine  out  of  the  cavity,  in  order  to  remove  the 
dead  part,  the  adhesions  behind  the  ring,  on  which 
the  prospect  of  a cure  chiefly  depends,  must  be 
entirely  destroyed  ; and  new  irritation  and  inflam- 
mation must  be  unavoidably  produced,  by  hand- 
ling and  sewing  an  inflamed  part.  The  adhesions 
would  even  be  likely  to  render  the  scheme  im- 
practicable, as  happened  in  a case  related  in  the 
Journ.  de  M.  Le  Roux,  t.  xxi.  p.  260.  (On  Rup- 
tures, p.  314.  ed.  4.) 

Instead  of  such  practice,  Mr.  Lawrence  judi- 
ciously recommends  dilating  the  stricture,  and 
leaving  the  subsequent  progress  of  the  cure  en- 
tirely to  nature.  The  sloughs  will  be  cast  off,  and 
the  ends  of  the  gut  are  retained  by  the  adhesive 
process  in  a state  of  apposition  to  each  other,  the 
most  favourable  for  their  union.  Thus,  there  is  a 
chance  of  the  continuity  of  the  intestinal  canal  be- 
coming established  again. 

Whatever  experiments  it  may  be  allowable  to 
make  in  wounds  with  protrusion  and  division  of 
the  bowels,  nothing,  I think,  is  now  more  com- 
pletely established,  than  the  absurdity  and  danger 
of  attempting  to  stitch  the  bowels  in  cases  of  hernia. 

Operation  for  large  Inguinal  Hernia:. 

When  the  tumour  is  of  long  standing,  exceedingly 
large,  perhaps  extending  half  way  down  to  the 
knees,  and  its  contents  have  never  admitted  of 
being  completely  reduced,  the  indication  is  to  divide 
the  stricture,  provided  a strangulation  take  place  ; 
but  without  laying  open  the  hernial  sac,  or  at- 
tempting to  reduce  the  part. 

The  reasons  against  the  common  plan  of  oper- 
ating, under  such  circumstances,  are,  the  difficulty 
of  separating  all  the  old  adhesions,  the  hazardous 
inflammation  which  would  be  excited  by  laying 
open  so  vast  a tumour,  and  the  probability  that 
parts,  so  long  protruded,  might  even  bring  on 
serious  complaints,  if  reduced.  J.  L.  Petit,  and, 
afterwards,  Dr.  Monro,  advised  the  sac  not  to  be 
opened.  (See  Mai.  Chir.  t.ii.  p.  372. 5 Description 
of  Bur  see  Mucosce,  1788.)  Mr.  Lawrence  recom- 
mends an  incision  of  two  or  three  inches  in  length 
to  be  made  through  the  integuments  over  the  ab- 
dominal ring.  The  fascia  covering  the  hernial 
sac  is  then  to  be  exposed  by  dissection,  and  an 
opening  made  in  it.  This  will  permit  a grooved 
director  to  be  put  under  the  tendon ; and  the 
probe-pointed  bistoury  may  be  conducted,  by 
means  of  the  groove,  to  the  part  that  requires  di- 
vision. If  great  difficulty  should  be  experienced 
in  accomplishing  our  object  in  this  manner,  a small 
aperture  may  be  made  in  the  sac  near  the  ring, 
when  the  tendon  may  be  divided  with  ease.  The 
parts,  after  being  thus  liberated,  should  be  returned 
into  the  belly  by  pressure  on  the  swelling,  if  ad- 
hesions do  not  prevent  it : at  all  events,  they  gene- 
rally admit  of  being  replaced  in  part.  (Lawrence 
on  Ruptures,  p.  269.  ed.  4.)  A very  interesting 
case  has  been  recorded,  in  which  the  foregoing 
advice  was  deviated  from,  and  a large  scrotal 
hernia  laid  open  ; when  it  was  found  that  nearly  a 
foot  of  the  colon  was  contained  in  the  swelling, 
and  could  not  be  reduced.  The  integuments 
could  not  cover  it ; yet  its  surface  granulated,  the 
skin  extended  itself  as  the  cicatrix  contracted,  over 
the  swelling,  which  also  diminished,  and,  in  about 
six  weeks,  the  cure  wras  completed.  (See  Journ „ 
of  Foreign  Med.  No.  xv.  p.  460.) 
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Operation  when  the  Hernia  is  so  small  that 

it  does  not  protrude  externally  through 

the  Ring. 

In  this  kind  of  case,  there  is  little  appearance  of 
external  tumour  ; consequently  the  disease  is  likely 
to  be  overlooked  by  the  patient  and  surgeon,  and 
some  other  cause  assigned  for  the  series  of  symp- 
toms. The  manner  of  operating,  in  this  form  of 
the  disease,  differs  from  that  in  the  common  scrotal 
hernia : the  incision  is  to  be  made  in  the  direction 
of  the  spermatic  cord,  and  the  stricture  will  be 
found  at  the  internal  ring.  (A.  Cooper  on  Inguinal 
Hernia .) 

Treatment  after  the  Operation. 

Evacuations  from  the  bowels  should  be  imme- 
diately promoted  by  means  of  clysters,  oleum 
ricini,  or  small  doses  of  sulphate  of  magnesia,  dis- 
solved in  peppermint  water ; but  the  patient  should 
not  be  allowed  to  quit  the  recumbent  position,  or 
get  on  the  night-stool,  as  doing  so  is  apt  to  bring 
on  a protrusion  of  the  bowels  again.  (See 
case  in  Lancet , vol.  ii.  p.  148.)  The  safest  plan 
is  to  let  something  be  put  under  him  for  the  recep- 
tion of  the  feces.  In  the  course  of  another  day,  if 
costiveness  follow  the  effects  of  the  first  medicines, 
and  tenderness  and  tension  of  the  belly  come  on, 
local  and  general  bleeding,  with  the  exhibition  of 
liberal  doses  of  calomel  joined  with  opium,  are 
strongly  indicated.  For  some  time  the  diet  is  to 
below.  When  symptoms  of  inflammation  of  the 
bowels  and  peritoneum  threaten  the  patient,  ge- 
neral bleeding,  leeches  on  the  abdomen,  foment- 
ations, blisters,  doses  of  the  oleum  ricini,  and 
clysters,  are  the  means  deserving  of  most  depend- 
ence, and  should  be  resorted  to,  without  the  least 
delay.  In  these  circumstances,  the  warm  bath, 
sometimes  recommended,  I think  is  more  likely 
to  do  harm  than  good,  by  the  disturbance  to 
which  it  subjects  the  patient.  When  all  danger 
of  peritoneal  inflammation  is  past,  and  the  patient 
is  very  low  and  weak,  bark,  wine,  cordials,  and  a 
generous  diet,  must  be  directed.  The  effervescing 
saline  draught  with  opium  is  the  best  medicine 
for  quieting  the  disturbance  of  the  stomach  after 
the  operation.  Opium  and  cordials  are  the  most 
eligible  for  checking  diarrhoea.  As  the  operation 
does  not  usually  prevent  the  parts  from  becoming 
protruded  again,  a truss  must  be  applied  before 
the  patient  leaves  his  bed,  and  afterwards  con- 
stantly worn. 

Operation  for  Strangulated  direct  Inguinal 
Hernia. 

Sir  Astley  Cooper  directs  an  incision  to  be  made 
through  the  integuments,  along  the  middle  of  the 
tumour,  from  its  upper  to  its  lower  part,  following 
the  longitudinal  direction  of  the  swelling,  so  that, 
if  it  has  any  inclination  inwards  towards  the  umbi- 
licus, the  incision  is  to  incline  in  the  same  way. 
The  fascia  being  thus  exposed  is  to  be  divided, 
over  the  surface  of  the  tumour,  from  the  abdominal 
ring  down  to  its  lower  extremity.  The  hernial 
sac  is  then  to  be  cautiously  opened  from  an  inch 
below  the  ring.  The  finger  is  then  passed  into  the 
sac,  and  the  stricture  felt  for.  If  it  is  at  the  abdo- 
minal ring,  Sir  Astley  Cooper  introduces  a blunt- 
pointed  bistoury  between  the  sac  and  the  ring, 
and  cuts  the  latter  directly  upwards.  If  the  stric- 
ture is  above  the  ring,  he  follows  it  with  the  knife; 
still  in  the  same  direction  and  anterior  to  it,  op- 


posite the  middle  of  the  mouth  of  the  sac,  till  the 
dilatation  is  sufficient  to  allow  his  finger  to  slip 
into  the  cavity 'of  the  abdomen.  Then  the  pro- 
truded parts,  if  in  a fit  state  for  reduction,  are  to 
be  returned.  “ The  parts  (he  observes)  anterior 
to  the  sac,  above  the  ring,  and  divided  by  the 
knife,  are  the  tendons  of  the  transversalis  and  in- 
ternal oblique.”  (See  Sir  A.  Cooper,  Op.  cit.  part  i. 
p.  68.  ed.  2.) 

Mr.  C.  II.  Todd  had  an  opportunity  of  dissect- 
ing an  exceedingly  uncommon  variety  of  direct 
inguinal  hernia,  where  the  parts,  “ instead  of  pass- 
ing anterior  to  the  chord,  protruded  between  the 
chord  and  the  inferior  pillar  of  the  ring ; so  that 
the  chord  formed  a sort  of  arch,  embracing  the 
neck  of  the  sac  for  nearly  two  thirds  of  its  circum- 
ference, close  to  the  external  abdominal  opening.” 
(See  Dublin  Hospital  Reports,  vol.  i.  p.  231.) 
Hence,  in  operating  on  inguinal  hernia,  Mr.  Todd 
always  makes  it  a rule,  after  exposing  the  super- 
ficial fascia,  and  before  dividing  the  parts  conti- 
guous to  the  neck  of  the  sac,  “ to  feel  and 
minutely  examine  those  parts  (particularly  if  they 
appear  unusually  bulky,”  and  to  satisfy  himself 
as  to  the  situation  of  the  spermatic  chord.  “ Hav- 
ing done  this  (says  he),  I proceed  with  confidence 
to  expose  the  superior  pillar  of  the  ring,  which 
ought,  in  every  instance,  to  be  completely  denuded 
before  a bistoury  is  introduced  to  cut  the  stric- 
ture.” (Ib.) 

Proposals  for  the  radical  Cure  of  the 
Bubonocele. 

Of  castrating  the  patient,  applying  caustic,  or 
of  the  operation  of  the  punctum  aureum  with  this 
view,  I need  only  say  that  they  are  barbarous, 
and  not  at  all  calculated  for  the  attainment  of  the 
desired  end.  A description  of  these  methods  may 
be  found  in  Pare,  Wiseman,  &c. 

The  old  operation,  termed  the  royal  stitch,  was 
one  of  the  most  promising  plans.  It  consisted  in 
putting  a ligature  under  the  neck  of  the  hernial 
sac,  close  to  the  abdominal  ring,  and  then  tying 
that  part  of  the  sac,  so  as  to  render  it  impervious 
by  the  adhesive  inflammation  thus  excited.  The 
royal  stitch,  performed  in  this  manner,  has  been 
actually  attended  with  success.  ( Heister , vol.ii.) 
The  umbilical  rupture  was  cured  by  Saviard  on 
similar  principles ; and  Desault  radically  cured 
nine  cases  of  exomphalos  in  children  by  tying  the 
hernial  sac. 

Schmucker  cured  two  irreducible  ruptures,  free 
from  strangulation,  by  cutting  away  the  body  of 
the  sac,  after  tying  its  neck.  ( Chir . Wahrneh- 
mungen,  b.  ii.)  In  one  case,  Sir  A.  Cooper  found 
cutting  away  the  sac  alone  insufficient. 

Petit,  Sharp,  Acrel,  &c.,  record  cases,  which 
prove  the  danger  and  general  inefficacy  of  the 
royal  stitch. 

Richter  recommends  scarifying  the  neck  of  the 
sac,  with  the  view  of  producing  an  adhesion  of  its 
sides  to  each  other  • a plan  which,  he  says,  he 
found  successful. 

From  the  account,  however,  which  has  been 
given  of  the  anatomy  of  the  bubonocele,  it  is  ob- 
vious that  none  of  these  methods  can  do  more, 
than  obliterate  the  sac  as  high  as  the  ring,  and 
never  that  portion  of  it  which  is  within  the  inguinal 
canal.  Hence  the  neck  of  the  sac  must  still  re- 
main open  for  the  descent  of  the  viscera.  This 
consideration,  and  that  of  the  chances  of  bad  and 
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fatal  symptoms  from  any  operation  undertaken 
solely  for  this  purpose,  and  not  urgently  required 
for  the  relief  of  strangulation,  are  the  grounds  on 
which  these  experiments  are  now  disapproved. 

In  1829,  M.  Belmas  suggested  the  scheme  of 
introducing  into  the  upper  part  of  the  hernial  sac 
a little  bladder  or  pouch,  made  of  goldbeater’s 
skin,  and  filled  with  air.  The  plastic  matter 
(fibrine),  which  is  soon  effused,  penetrates  the  ma- 
terial of  which  the  little  bladder  is  composed,  and 
becomes,  in  some  measure,  combined  with  it.  The 
whole  is  alleged  to  acquire  organisation,  and  to  con- 
tract adhesions  to  the  ring  and  neck  of  the  sac,  so 
as  to  constitute  a barrier  against  the  descent  of  the 
viscera.  The  plan  is  asserted  to  have  succeeded 
both  on  man  and  animals.  The  particulars,  which 
are  curious,  are  given  by  M.  Velpeau.  (See 
Nouv.  Plum.  de  Med.  Oper.  t.  ii.  p.  306.) 

Mr.  Jameson,  of  Baltimore,  even  ventured,  at 
the  urgent  solicitation  of  a lady,  whose  hernia  (a 
femoral  one)  had  returned  after  having  been 
strangulated  and  operated  upon,  to  try  to  accom- 
plish a radical  cure  on  Taliacotian  principles.  In 
fact,  he  is  stated  to  have  formed  a flap  of  the 
shape  of  a lancet,  out  of  the  integuments,  with  its 
broad  end  towards  the  former  wound.  After 
having  been  carefully  raised,  and  twisted  into  the 
suitable  direction,  it  *was  introduced  into  the  sac 
within  the  crural  canal.  Here  it  was  secured  by 
closing  the  wound  with  sutures,  and  applying  a 
bandage.  This  venturesome  proceeding  is  alleged 
to  have  been  completely  successful.  The  ex- 
periment has  not  yet,  I believe,  been  tried  in  any 
other  case  ; and  doubts  may  be  entertained  whe- 
ther it  deserves  it,  unless  the  patient  were  deter- 
mined voluntarily  to  place  his  life  in  serious 
danger,  instead  of  being  content  with  the  relief 
afforded  by  a truss. 

One  of  the  most  recent  proposals  for  the  radical 
cure  of  hernia,  is  the  employment  of  firm  wooden 
blocks,  in  the  place  of  a soft  pad  with  the  truss. 
A favourable  report  upon  the  subject  has  been 
drawn  up  by  Dr.  Reynell  Coates  and  other 
American  surgeons. 

Crural  or  Femoral  Hernia. 


Verheyen,  who  wrote  in  1710,  first  distinctly 
pointed  out  the  nature  of  crural  hernia,  which, 
until  then,  had  been  generally  confounded  with 
bubonocele. 

The  parts  composing  this  kind  of  hernia  always 
protrude  under  Poupart’s  ligament,  and  the 
swelling  is  situated  towards  the  inner  part  of  the 
bend  of  the  thigh.  The  rupture  descends  on  the 
internal  side  of  the  femoral  artery  and  vein,  between 
these  vessels  and  the  os  pubis,  through  the  crural 
ring  or  canal  for  the  transmission  of  the  same 
vessels.  And,  as  Hesselbach  has  remarked,  the 
inner  opening  of  this  ring  or  canal  is  the  predis- 
posing cause  of  the  disease;  the  peritoneum,  spread 
over  it,  being  gradually  propelled  into  it  by  various 
occasional  causes,  so  as  to  complete  the  tendency 
to  hernia.  The  actual  protrusion  of  the  bowels 
may  be  formed  either  suddenly,  or  by  degrees. 
As  soon  as  the  bowels  have  once  passed  the  outer 
aperture,  or  what  Cloquet  terms  more  properly 
the  lower  opening  of  the  crural  canal,  the  hernia 
has  more  room  for  extending  itself  forwards,  and 
to  each  side,  and  the  integuments  now  become 
elevated  into  an  oval  swelling,  the  long  diameter  of 
which  is  nearly  transverse.  (Hesselbach,  p.  47.) 


Gimbernat  names  the  passage,  through  which  the 
femoral  hernia  protrudes  from  the  abdomen,  the 
crural,  Hey  the  femoral  ring,  and  Cloquet  the 
crural  canal. 

Females  are  particularly  subject  to  this  kind  of 
rupture.  It  has  been  computed,  that  nineteen  out 
of  twenty  married  women,  afflicted  with  hernia, 
have  this  kind  ; but  that  not  one  out  of  an  hundred 
unmarried  females,  or  out  of  the  same  number  of 
men,  have  this  form  of  the  disease.  ( Arnuud .)  I 
was  lately  consulted  by  the  friends  of  a little  girl, 
about  eight  years  old,  who  has  an  unequivocal 
femoral  hernia. 

“ The  crural  hernia,”  says  Scarpa,  “ is  fre- 
quently observed  in  women,  who  have  had  several 
children  ; it  very  seldom  afflicts  young  girls,  and 
still  more  rarely  men.  In  the  latter,  the  viscera 
can  more  easily  escape  through  the  inguinal  ring, 
by  following  the  spermatic  cord,  than  they  can 
descend  along  the  the  crural  vessels,  and  raise  the 
margin  of  the  aponeurosis  of  the  external  oblique 
muscle,  that  forms  the  crural  arch.  In  women, 
an  opposite  disposition  prevails,  in  consequence  of 
the  smallness  of  the  inguinal  ring,  which,  in  them, 
only  gives  passage  to  the  round  ligament  of  the 
uterus,  and,  besides,  is  situated  lower  down  and 
nearer  the  pubes,  than  it  is  in  men,  whilst,  on  the 
contrary,  the  crural  arch  is  more  extensive,  by 
reason  of  the  wider  form  of  the  pelvis.  Morgagni 
expressly  says,  that  he  never  met  with  the  crural 
hernia  in  the  dead  body  of  any  male  subject. 
Mihi,  ut  verum  fatear,  nisi  nondum  in  feeminis 
accidit  ut  earn  viderem.  (De  Sed.  et  Cans.  Morb. 
epist.  xxxiv.  xv.)  Camper  gives  us  to  under- 
stand almost  the  same  thing.  (leones  Herniarum, 
in  Prafat.)  Flevin  often  operated  for  this  kind 
of  hernia  in  females,  but  only  once  in  the  male 
subject.  (Pathol,  et  Therap.  p.  406.)  Sandifort 
and  W alter  have  both  seen  but  a single  instance 
of  it  in  the  dead  body  of  the  male  subject.  (Obs. 
Anat.  Pathol,  cap.  iv.  p.  72. ; Sylloge  Comment . 
Ancrt.  p.  24.  obs.  21.)  Arnaud  himself,  to  whom 
modern  surgery  is  highly  indebted  for  many  im- 
portant precepts  on  the  operation  for  the  stran- 
gulated crural  hernia  in  both  sexes,  candidly 
confesses,  that  he  had  never  had  an  opportunity  of 
dissecting  a hernia  of  this  kind  in  the  male  sub- 
ject.” (Scarpa,  Traite  des  Hernies,  p.  201.) 

Scarpa  had  at  his  disposal  a male  subject,  in 
which  there  was  a crural  hernia,  and  he  availed 
himself  of  the  opportunity  of  examining  the  parts 
with  the  utmost  care.  He  first  injected  the  blood- 
vessels ; he  afterwards  attentively  dissected  all  the 
parts  concerned  in  the  disease  ; and  he  has  pub- 
lished an  exact  description  of  the  particulars,  illus- 
trated by  an  engraving. 

According  to  Hesselbach,  the  femoral  hernia, 
though  not  common  in  men,  is  more  frequent  than 
is  generally  believed,  and  often  overlooked,  on 
account  of  its  being  very  small.  ( Ueber  den  Un- 
sprung, fyc.  der  Leisten-und-Schenhelbr'uche,  p,  47.) 
Thus,  in  an  example  published  in  a modern  work, 
an  inguinal  and  femoral  hernia  were  met  with 
together  in  a gentleman  sixty-three  years  of  age. 
On  examination  of  the  body  after  death,  a small 
piece  of  intestine,  forming  a crural  hernia,  was 
found  strangulated,  and  concealed  under  an  in- 
guinal rupture  and  a mass  of  fat.  (Sir  C.  Bell's 
Surgical  Obs.  vol.  i.  p.  187.) 

Mr.  Lawrence  states,  that  the  femoral  rupture 
is  not  so  uncommon  in  men,  as  several  authors 
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would  lead  us  to  suppose.  He  has  seen  many  in* 
stances  of  it.  (On  Ruptures , p.  409.  note,  ed.  4.) 
Dr.  Bresehet,  it  seems,  has  also  seen  as  many  as 
thirty  examples  of  it  in  the  practice  of  Dupuytren. 
(Consid.  et  Obs . Anat.  §c.  sur  la  Hernie  Fern,  in 
his  Concours,  p.  42.) 

According  to  the  observations  of  Scarpa,  and 
all  the  best  modern  writers  upon  surgery,  the 
crural  hernia  forms,  both  in  the  male  and  female 
subject,  in  the  cellular  substance,  which  accom- 
panies the  crural  vessels  below  Poupart’s  liga- 
ment. The  swelling  follows  the  internal  side  of 
those  vessels,  and  gradually  descends  into  the  fold 
of  the  thigh,  between  the  sartorius,  gracilis,  and 
pectineus  muscles.  “ Many  surgeons  believe  (says 
Scarpa)  that  the  hernial  sac,  and  the  intestines 
which  it  contains,  are  ordinarily  situated  above  the 
crural  vessels  and  the  trunk  of  the  vena  saphena, 
and  sometimes  between  these  vessels  and  the  an- 
terior superior  spine  of  the  ilium.  But,  so  far  as 
my  knowledge  extends,  this  assertion  is  not  sup- 
ported by  a single  ^accurate  description  of  the 
crural  hernia  in  the  early  stage.  It  is  true,  that 
when  the  tumour  has  in  time  acquired  a large  size, 
and  its  fundus  is  inclined  in  a parallel  manner  to 
the  fold  of  the  thigh,  it  partly  or  entirely  covers 
the  crural  vessels,  and  even  the  crural  nerve,  as 
Walter  says  he  once  observed.  (Sylloge  Com, . 
ment.  Anat.  p.24.)  But  it  is  not  thence  to  be 
concluded,  that  the  tumour  in  the  beginning 
descended  over  the  crural  vessels,  much  less  be- 
twixt them  and  the  anterior  superior  spinous  pro- 
cess of  the  ilium.  Neither  must  it  be  imagined, 
that  the  neck  of  the  hernial  sac  becomes  removed 
from  the  inner  to  the  outer  side  of  these  vessels.  If 
these  two  cases  ever  happen,  they  must  be  very 
rare ; and  the  best  authors,  who  have  treated  of 
crui’al  hernia,  concur  in  stating,  that,  in  performng 
the  operation,  they  have  constantly  found  the  vis- 
cera situated  at  the  inner  side  of  the  crural  vessels, 
but  never  at  their  outside.  Even  when  the  tumour, 
after  acquiring  a considerable  size,  is  situated 
transversely  over  the  crural  vessels,  the  neck  of 
the  hernial  sac  has  always  been  found  upon  their 
inner  side,  that  is  to  say,  between  them  and  the 
pubes.  Le  Dran  (Observ.  de  Chir.  t.  ii.  p.  2.)  ; 
La  Faye  (Cours  d’  Operations  de  Dionis,  p.  358.)  ; 
Petit  (CEuvres  Posthum es,  t.  ii.  p.  219.)  ; Mor- 
gagni (De  Sed.  et  Caus.  Morb.  epist.  xxxiv.  xv.)  ; 
Arnaud  (Mem.  de  Chir.  tom.  ii.  p.768.);  Gunz 
(De  Herniis  Libellus,  p.  78.)  ; Bertrandi  (Trattato 
delle  Operazioni,  t.  i.  Annot.  p.  218.)  ; Pott 
(Chirurg.  Works,  vol.  ii.  p.  152.)’;  Desault 
(Trait 6 des  Mai.  Chirurg.  pp.  191 — 195.)  ; B.  Bell' 
(A  System  of  Surgery,  vol.  i.  p.  387.)  ; Richter 
( Trait e des  Hernies,  chap,  xxxiv.),  Nessi  (Instituz. 
Chir.  t.  ii.  p.  198.) ; Lassus  (M6d.  Op6r.  t.  i. 
p.  198.),  and  many  other  writers,  all  concur  upon 
this  point.  “ In  support  of  their  opinion  (says 
Scarpa)  I could  cite  a great  number  of  cases  of 
my  own,  which  S have  collected  either  in  oper- 
ating on  several  individuals  for  crural  hernia,  or 
in  dissecting  the  same  kind  of  hernia  in  the  bodies 
of  many  female  subjects,  and  in  that  of  the  man 
from  whom  I have  taken  the  8th  plate.  Lastly, 
also,  having  had  an  opportunity  of  dissecting,  in 
a female,  an  enormous  crural  hernia,  which  de- 
scended one  third  of  the  way  down  the  thigh,  I 
observed,  that  the  neck  of  the  sac  did  not  encroach 
at  all  upon  the  crural  vessels,  but  lay  entirely  on 
their  inner  side.’’  (Scarpa,  Traiti  des  Hernies, 


pp.  203.  206.)  The  tumour,  on  account  of  its 
situation,  is  liable  to  be  mistaken  for  an  enlarged 
inguinal  gland  ; and  many  fatal  events  are  recorded 
to  have  happened  from  the  surgeon’s  ignorance  of 
the  existence  of  the  disease.  Mr.  Lawrence  once 
saw  an  hospital  surgeon  mistake  a crural  hernia 
for  a glandular  tumour,  and  the  patient  died,  with- 
out any  attempt  being  made  to  afford  relief  by  the 
operation.  (P.  413.  ed.  4.)  (See  also  Petit,  Mai. 
Chir.  t.  ii.  p.  293,  &c.)  A gland  can  only  be- 
come enlarged  by  the  gradual  effects  of  inflam- 
mation ; the  swelling  of  a crural  hernia  comes  on 
in  a momentary  and  sudden  manner,  and,  when 
strangulated,  occasions  the  train  of  symptoms 
already  described  in  our  account  of  the  inguinal 
hernia,  which  symptoms  an  enlarged  gland  could 
never  occasion.  Such  circumstances  seem  to  be 
sufficiently  discriminative  ; though  the  feel  of  the 
two  kinds  of  swelling  is  often  not  of  itself  enough 
to  make  the  surgeon  decided  in  his  opinion.  It  is 
particularly  remarked  by  Hesselbach,  that,  while  a 
femoral  hernia  is  incomplete,  that  is  to  say,  within 
the  outer  opening  of  the  passage,  through  which 
the  parts  descend,  the  disease  presents  itself  as  a 
round  firm  swelling,  on  the  outer  side  of  which 
the  femoral  artery  can  be  felt  pulsating : this 
small  hernia  may  be  mistaken  for  an  inflamed 
gland,  and  the  case  can  only  be  discriminated  by 
the  history  of  its  origin  and  symptoms.  ( Ueber 
den  TJrsprung  der  Leisten-und-Schenkelbruche, 
p.  51.)  A femoral  hernia  may  be  mistaken  for  a 
bubonocele,  when  the  expanded  part  of  the 
swelling  lies  over  Poupart’s  ligament.  As  the 
taxis  and  operation  for  the  first  case  ought  to  be 
done  differently  from  those  for  the  latter,  the  error 
may  lead  to  very  bad  consequences.  The  femoral 
hernia,  however,  may  always  be  discriminated,  by 
the  neck  of  the  tumour  having  Poupart's  ligament 
above  it.  In  the  bubonocele,  the  spine  of  the  pubes 
is  behind  and  below  this  part  of  the  sac  ; but,  in  the 
femoral  hernia,  it  is  on  the  same  horizontal  level, 
and  a little  on  the  inside  of  it.  (See  Lawrence  on 
Ruptures,  p.  414.  ed.  4.) 

In  the  male  subject,  “the  crural  hernia,  in  the 
early  stage,  says  Scarpa,  is  situated  so  deeply  in 
the  bend  of  the  thigh  that  it  is  difficult,  even  in  the 
thinnest  persons,  to  feel  its  neck ; and,  in  exam- 
ining its  circumference  with  the  extremity  of  the 
finger,  the  tendinous  margin  of  the  opening, 
through  which  the  parts  are  protruded,  can  only 
be  perceived  with  considerable  difficulty.  On  the 
contrary,  the  inguinal  hernia,  however  small  it 
may  be,  is  always  less  deeply  situated  : it  is  about 
half  an  inch  above  the  bend  of  the  thigh.  In 
carrying  the  finger  round  its  neck,  the  tendinous 
margin  of  the  inguinal  ring  can  be  easily  felt  at  its 
circumference;  and,  at  the  posterior  part  of  the 
small  tumour  the  chord,  composed  of  the  spermatic 
vessels,  is  distinguishable.  When  the  crural  hernia 
has  acquired  a considerable  size,  its  neck  is  always 
deeply  situated  in  the  bend  of  the  thigh;  but  its 
body  and  fundus  assume  an  oval  form,  and  their 
great  diameter  is  situated  transversely  in  the  bend  of 
the  thigh.  Whatever  may  be  the  size  of  the  in- 
guinal hernia,  it  always  presents  a tumour  of  a 
pyramidal  form,  the  base  or  fundus  of  which,  far 
from  being  directed  towards  the  ilium,  follows  ex- 
actly the  direction  of  the  spermatic  chord,  and 
descends  exactly  into  the  scrotum.  Besides  the 
symptoms  common  to  all  hernial  swellings,  the 
crural  hernia,  when  it  has  attained  a certain  size. 
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presents  some  others,  which  are  peculiar  to  it,  such 
as  a sense  oj  stupor  and  heaviness  in  the  thigh,  and 
oedema  of  the  leg,  and  even  of  the  foot,  of  the  same 
side.”  The  reason,  why  oedema  and  numbness  of 
the  limb  are  particularly  remarkable  in  cases  of 
femoral  hernia,  is  justly  referred  by  Hesselbach 
to  the  circumstance  of  the  femoral  vessels  and 
nerves,  with  numerous  lymphatics,  taking  their 
course  through  the  crural  ring;  and,  according  to 
his  observations,  the  numbness  and  oedema  are 
especially  great,  when  the  protrusion  is  omentum, 
which  makes  stronger  pressure  on  the  vessels  and 
nerves  than  commonly  happens  in  a case  of  en- 
terocele.  (P.  53.) 

One  case  is  recorded  in  which  the  pressure  of 
an  omental  femoral  hernia  on  the  great  vessels,  had 
produced  a varicose  state  of  the  vein,  and  a partial 
obliteration  of  the  artery.  (See  Jules  Cloquet, 
Patliologie  Chir.  p.  88.) 

This  kind  of  hernia  is  not  disposed  to  attain  so 
large  a size  as  that  which  a bubonocele  frequently 
exhibits.  Yet,  sometimes  its  magnitude  is  con- 
siderable, and  its  contents  numerous.  Thus,  an 
instance  was  published’  by  Professor  Lallement,  in 
which  a femoral  hernia,  of  forty  years  standing, 
contained  the  uterus,  Fallopian  tubes,  the  ovaries, 
a part  of  the  vagina,  and  a considerable  piece  of 
the  omentum.  (See  Bulletins  de  la  Faculty, 
Janvier,  1816;  and  Jules  Cloquet,  in  Pathol.  Chir. 
p.  104.) 

“ In  women,  however,  (as  Scarpa  observes)  it 
is  less  easy  to  distinguish  the  crural  hernia  from 
the  inguinal.  In  fact,  the  absence  of  the  sperm- 
atic chord,  and  the  nearer  situation  of  the  ring  to 
the  crural  arch,  may  easily  occasion  a mistake. 
Sometimes,  a woman  may  even  be  supposed  to 
have  a double  crural  hernia  of  the  same  side, 
whilst  of  these  two  distinct,  though  neighbouring 
herniae,  one  may  be  inguinal,  and  the  other  crural. 
Arnaud  (Mem.  de  Chir.  t.  ii.  p.  605.)  relates  an 
instance  of  such  a mistake.”  (Scarpa,  Traite  des 
Hernies,  pp.  207,  208.) 

This  interesting  writer  takes  occasion  to  observe 
further,  upon  this  part  of  the  subject,  that  the 
portion  of  the  inferior  pillar  of  the  abdominal  ring, 
which  separates  this  opening  from  the  internal  and 
inferior  angle  of  the  crural  arch,  is  so  slender  in 
women,  that  it  is  sometimes  hard  to  distinguish  the 
crural  from  the  inguinal  hernia,  which  is  not  the 
' case  in  male  patients. 

Until  a few  years  ago,  the  stricture,  in  cases  of 
femoral  hernia,  was  always  supposed  to  be  pro- 
duced by  Poupart’s  ligament.  A change  of  opinion 
on  this  subject,  however,  has  latterly  taken  place, 
in  consequence  of  the  observations  made  by  Gim- 
bernat  in  1793.  “ In  the  crural  hernia  (says 

he),  the  aperture  through  which  the  parts  issue, 
is  not  formed  by  two  bands  (as  in  the  inguinal 
hernia),  but  it  is  a foramen  almost  round,  pro- 
ceeding from  the  internal  margin  of  the  crural 
arch  (Poupart’s  ligament),  near  its  insertion  into 
the  branch  of  the  os  pubis,  between  this  bone 
and  the  iliac  vein ; so  that,  in  this  hernia,  the 
branch  of  the  os  pubis  is  situated  more  internally 
than  the  intestine,  and  a little  behind,  the  vein 
externally,  and  behind,  and  the  internal  border 
of  the  arch,  before.  Now  it  is  this  border 
which  always  forms  the  strangulation.”  (See  A 
New  Method  of  operating  for  the  Femoral  Hernia.) 

The  utility  of  knowing,  that  it  is  not  Poupart’s 
ligament  which  produces  the  strangulation,  is 


insisted  upon  by  Gimbernat  as  exceedingly  im- 
portant ; for  we  then  know;  that  cutting  the  lower 
and  outer  border  of  the  external  oblique  muscle 
is  quite  erroneous.  This  proceeding  is  the  more 
to  be  reprobated,  because  the  lower  pillar  of  the 
abdominal  ring,  in  both  sexes,  will  be  divided  by 
directing  the  incision  upward,  or  upward  and  in- 
ward ; and  thus  the  abdominal  and  crural  rings 
will  be  made  into  one  common  aperture,  large 
enough  to  make  the  future  occurrence  of  hernia 
very  likely  to  happen.  In  the  male,  there  is  also 
considerable  danger  of  the  spermatic  chord  being’ 
cut.  Cutting  Poupart’s  ligament  obliquely  out- 
wards is  attended  with  still  more  danger  ; for  the 
epigastric  artery  will  infallibly  be  divided  at  its 
origin  ; and  with  all  these  hazards,  the  incision  must 
be  quite  useless,  unless  carried  on  to  the  internal 
edge  of  the  crural  arch.  (Gimbernat,  p.  16.) 

The  inclination,  however,  of  several  modern 
writers  to  refer  the  strangulation  entirely  to  Gim- 
bernat’s  ligament  is  not  sanctioned  by  the  most 
careful  observers,  like  Hesselbach  and  Langen- 
beck.  (Neue  Bibl.  b.  ii.  p.  132.)  The  former 
justly  remarks,  that  a complete  femoral  hernia 
may  be  strangulated  in  two  places,  either  at  the 
outer  or  inner  opening  of  the  passage,  through 
which  the  protrusion  happens.  Nay,  says  he, 
that  the  strangulation  is  sometimes  caused  by  the 
outer  opening  was  known  to  former  surgeons,  for 
'•they  remai’ked,  that  the  constriction  was  removed 
by  dividing  the  fascia.  (P.  53.)  And,  in  addition 
to  these  two  modes  of  strangulation,  is  to  be  enume- 
rated a third,  in  which  the  viscera  are  constricted 
by  protruding  through  some  weaker  point,  or  ac- 
cidental opening,  in  the  anterior  parietes  of  the 
crural  canal  (Hesselbach,  p.  48.  ; Cloquet,  Re- 
cherches  Anat.  p.  85.  ; also  Langenbech,  Op.  cit. 
p.  132.)  ; or  even  through  an  aperture  in  the  inner 
side  of  this  passage,  as  we  find  depicted  in  the 
twentieth  plate  of  Langenbeck’s  treatise  “ De 
Structura  Peritonaei.” 

When  the  dissection  is  begun  at  the  inside  of  the 
inguinal  region,  the  following  circumstances  are 
noticed  : after  the  removal  of  the  peritoneum  from 
the  abdominal  muscles,  and  from  the  psoas,  iliaeus 
internus,  and  the  great  vessels,  the  inner  surface  of 
the  transversalis  still  has  an  investment,  which  Sir 
Astley  Cooper  first  described,  and  named  fgscia 
transversalis,  and  which  is  always  a white  glistening 
aponeurosis.  From  the  place,  where  the  femoral 
artery  lies  under  Poupart’s  ligament,  to  the  anterior 
superior  spine  of  the  ilium,  the  preceding  fascia  is 
extended  in  a strong  fibrous  form  behind  the  inner 
surface  of  Poupart’s  ligament,  and  a thin  con- 
tinuation of  it  is  extended  over  the  iliaeus  internus 
and  psoas  muscles,  where  it  is  called,  by  Sir  A. 
Cooper  and  Cloquet,  th e fascia  ilia ca.  The  fascia 
of  the  transverse  muscle  closes  the  belly  behind 
Poupart’s  ligament,  as  completely  as  the  perito- 
neum does,  so  that  between  the  femoral  artery  and 
the  anterior  superior  spine  of  the  ilium  none  of  the 
bowels  can  protrude,  which  occurrence  is  still 
farther  prevented  by  the  fascia  lata,  which,  below 
Poupart’s  ligament,  is  closely  attached  to  the 
muscles  of  the  thigh.  By  the  pelvis  being  thus 
shut  up,  the  origin  of  a crural  hernia  on  the  out- 
side of  the  femoral  vessels  is  rendered  quite  impos- 
sible. (See  Langenbech,  Neue  Bibl.  b.  ii.  p.  112, 
&c.)  This  part  of  the  explanation  very  nearly 
resembles  that  delivered  by  Sir  A.  Cooper,  except 
that  the  latter  describes  the  iliac  fascia,  and  not 
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what  Cloquet  calls  the  transverse  fascia,  as  closing 
the  pelvis  from  the  spine  of  the  ilium  to  the  crural 
vessels.  But  this  difference  is  easily  accounted 
for,  by  the  circumstance  of  Sir  A.  Cooper  extend- 
ing the  name  fascia  iliaca  beyond  the  limits  given 
it  by  Cloquet  and  Langenbeck. 

“ From  that  part  of  the  crural  arch  extending 
from  the  anterior  superior  spinous  process  of  the 
ilium,  to  the  outer  edge  of  the  external  iliac  artery 
(says  Sir  Astley  Cooper)  a strong  fascia  will  be 
found  to  arise,  extending  upwards  over  the  iliacus 
and  psoas  muscles.  It  may  be  traced  inwards  be- 
hind the  femoral  vessels,  as  far  as  the  linea  ileo- 
pectinea,  being  attached  at  that  line  to  the  liga- 
ment of  the  pubes,  and  to  the  tendon  of  the  psoas 
parvus,  when  that  muscle  is  present.  This  fascia 
has  been  particularly  described  by  Gimbernat,  and 
should  be  called  fascia  iliaca.  If  the  fascia  iliaca 
be  carefully  traced,  it  will  be  found  to  arise  from 
the  outer  half  of  the  crural  arch,  in  conjunction 
with  the  outer  portion  of  the  fascia  transversalis  ; 
the  latter  ascending  before  the  peritoneum,  while 
the  former  passes  up  behind  that  membrane  ; they 
unite  at  the  outer  side  of  the  transversalis  muscle, 
and  appear  as  one  continuous  production.  By  the 
union  of  these  two  fasciae  at  Poupart’s  ligament, 
and  their  separation  to  enclose  the  viscera,  the  con- 
tents of  the  abdomen  are  thus  received  into  a blind 
funnel,  and  are  prevented  descending  on  the  outer 
side  of  the  iliac  vessels.  If  the  latter  vessels  be 
raised,  the  fascia  iliaca  will  be  seen  descending  be- 
hind them,  as  far  down  the  thigh  as  the  origin  of 
the  profunda,  thus  forming  the  postei’iorpart  of  the 
sheath.  Thus  a sheath  is  formed,  enveloping  the 
femoral  artery,  vein,  and  absorbent  vessels,  ante- 
riorly, by  the  descent  of  the  fascia  tranversalis,  pos- 
teriorly by  a similar  process  from  the  fascia  iliaca ; 
and  by  the  union  of  these  at  the  inner  and  back 
part  of  the  sheath,  the  bag  is  rendered  complete. 
At  the  upper  part  the  sheath  is  broad,  but,  as  it  de- 
scends, it  becomes  more  closely  applied  to  the  fe- 
moral vein  and  artery,  giving  it  the  appearance  of 
a funnel.  It  is  at  the  upper  and  inner  part  of  this 
funnel,  that  the  absorbent  vessels  enter  the  sheath, 
giving  it,  as  has  been  already  remarked,  a cribri- 
form appearance.  This  part  of  the  sheath  is  much 
looser  in  its  texture  than  the  portion  investing  tide 
artery  and  vein  which  is  firm  and  unyielding  on  the 
fore  part  of  the  sheath,  where  the  latter  is  united 
to  Poupart’s  ligament. 

“ If  the  sheath  be  opened,  the  contents  will  be 
found  separated  by  two  membranous  septa;  one 
passing  between  the  artery  and  vein,  and  a se- 
cond, equally  distinct,  between  the  vein  and  the 
absorbents.  The  septum  is  formed  by  a process 
from  the  fascia  tranversalis  passing  backwards  to 
attach  itself  to  the  fascia  iliaca.”  Sir  Astley  Cooper 
then  proceeds  to  explain,  that  the  artery  and  vein 
completely  fill  up  the  space  in  the  sheath  allotted  to 
them  ; while  the  absorbents  are  loosely  connected. 
(See  Sir  A.  Cooper  on  Hernia,  p.  10. parti,  ed.2.) 

Near  the  anterior  superior  spinous  process  of 
the  ilium,  Langenbeck  remarks,  that  the  fascia  of 
the  transverse  muscle  has  some  strong  fibres, 
which  proceed  inwards  under  the  internal  opening 
of  the  inguinal  canal,  of  which  they  form,  as  it 
were,  the  bottom,  and  are  named  by  Hesselbach, 
the  internal  inguinal  ligament.  They  go  over  the 
femoral  artery  and  vein,  are  connected  above  with 
the  fascia  of  the  transverse  muscle,  and  below  are 
continued  into  the  fascia  of  the  psoas  and  iliac 


muscles.  Where  these  fibres  pass  over  the  femo- 
ral vessels,  they  expand  into  a firm  aponeurosis, 
which,  passing  downwards,  is  intimately  attached 
at  the  inner  side  of  the  femoral  vein  to  the  horizon- 
tal branch  of  the  os  pubis,  close  to  the  symphysis, 
and  then  joins  the  aponeurosis  of  the  recti  muscles. 
The  expanded  portion  of  the  foregoing  tendinous 
fibres,  thus  continued  along  the  crista  of  the  os 
pubis  to  the  sheath  of  the  rectus,  forms  the  inner 
surface  of  Gimbernat’s,  or  the  femoral  or  crural 
ligament.  The  inner  edge  of  this  ligament  is  fal- 
ciform and  concave,  the  concavity  being  turned 
towards  the  femoral  vein.  Now  where  the  fascia 
of  the  transverse  muscle  extends  downwards,  on 
the  outer  side  of  the  crural  artery,  to  the  fascia  of 
the  psoas  and  iliac  muscles,  so  as  to  close  the 
pelvis  between  that  vessel  and  the  anterior  supe- 
rior spinous  process  of  the  ilium,  it  also  forms,  like 
Gimbernat’s  ligament,  a falciform  edge,  the  con- 
cavity of  which  lies  close  over  the  external  con- 
vexity of  the  crural  artery.  Thus,  partly  by  the 
concave  edge  of  Gimbernat’s  ligament,  directed 
towards  the  crural  vein,  and  partly  by  the  concave 
edge  of  the  extension  of  the  fascia  of  the  transverse 
muscle  to  the  fascia  iliaca,  which  edge  is  turned 
towards  the  crural  artery,  an  aperture  is  produced, 
through  which  the  femoral  vessels  pass  out  of  the 
pelvis.  This  opening  is  named  by  Cloquet  the 
upper  opening  of  the  crural  canal,  or,  as  many 
English  surgeons  would  say,  of  the  crural  or 
femoral  ring.  By  Hesselbach,  it  is  called  the  in- 
ternal opening  for  the  femoral  vessels.  However, 
as  these  vessels  do  not  lie  loosely  and  unconnect- 
edly  in  this  aperture,  the  opening  itself  is  shut  up, 
as  it  were,  and  cannot  be  seen  without  dissection. 

On  the  above  described  fasciss,  there  is  a con- 
siderable quantity  of  cellular  tissue  which  covers 
the  vessels  in  the  pelvis,  forms  a sort  of  sheath  for 
the  crural  artery  and  vein,  and  accompanies  these 
vessels  through  the  inner  opening  of  the  crural 
canal,  or  ring,  which  is  itself  accurately  shut  up  by 
it.  When  this  cellular  tissue  is  removed,  the  white 
glistening  fasciae  are  plainly  seen  passing  through 
the  same  opening,  and  coming  nearer  together  in  a 
funnel-like  manner.  (See  also  Sir  A.  Cooper  on 
Herniu,  p.  10,  part,  i.)  Where  the  fascia  of  the 
transverse  muscle  forms  the  outer  falciform  edge  of 
this  aperture,  and  is  passing  over  the  arteria  cir- 
cuiuflexa  ilii  to  the  psoas  and  iliac  muscles,  it  sends 
off  through  the  opening,  a process  which  becomes 
connected  with  the  outer  side  of  the  crural  canal, 
or  ring  ; while  from  the  internal  inguinal  ligament 
which  lies  above  this  opening,  and  constitutes  the 
upper  edge  of  the  inner  aperture  of  the  crural 
canal,  a production  is  sent,  which  is  connected 
with  the  anterior  side  of  this  canal.  As  for  the 
posterior  and  inner  sides,  they  have  a connection 
with  the  fasciae  of  the  psoas  and  levator  ani. 

When  the  groin  is  externally  dissected,  in  order 
to  have  a view  of  the  crural  ring  or  canal,  on  the 
outside  of  the  pelvis,  the  following  appearances 
present  themselves  : — after  the  removal  of  the 
common  integuments,  one  finds  below  Poupart’s 
ligament,  a quantity  of  fat,  glands,  lymphatics, 
veins,  and  arteries,  which  vessels  come  out  through 
small  openings  in  the  fascia  lata.  As  soon  as  the 
outer  surface  of  the  external  oblique  muscle  is 
cleared,  its  aponeurosis  is  found  to  become  stronger 
at  the  anterior  superior  spinous  process  of  the 
ilium,  and  its  fibres  to  collect  together,  and  assume 
the  form  of  a band,  which  is  Poupart’s  ligament, 
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Called  by  Hesselbach  the  external  inguinal  liga- 
ment, and  by  Gimbernat,  Cloquet,  and  others,  the 
crural  arch.  This  ligament,  as  is  well  known, 
passes  obliquely,  inwards  and  downwards,  towards 
the  os  pubis,  and  after  forming  the  external  pillar 
of  the  abdominal  ring,  is  first  closely  inserted  into 
the  angle,  or  tubercle  of  the  os  pubis,  and  then 
being  continued  inwards,  or  backwards,  in  the 
form  of  a firm  fascia,  is  attached  to  the  horizontal 
ramus  of  that  bone,  making  the  anterior  or  outer 
face  of  Gimbernat' s , or  the  femoral , ligament,  which 
is  consequently  produced  by  the  junction  of  Pou- 
pait’s  with  Hesselbach’s  internal  inguinal  ligament 
along  the  spine  of  the  os  pubis.  Thus,  just  as  the 
internal  inguinal  ligament  is  a strengthened  part  of 
the  fascia  of  the  transverse  muscle,  the  outer  in- 
guinal ligament,  (or,  as  it  is  here  commonly  called, 
Poupart’s  ligament,)  is  produced  by  the  strength- 
ened fibres  of  the  lower  portion  of  the  aponeurosis 
of  the  external  oblique  muscle,  the  fibres  of  it, 
making  the  external  pillar  of  the  ring,  being  con- 
tinued further  towards  the  symphysis  of  the  pubes, 
in  the  form  of  the  outer  surface  of  Gimbernat’s 
ligament.  ( Langenbeck , Neue  Bibl.  b.  ii.  pp.  120, 
121.)  Some  English  surgeons  make  the  formation 
of  Gimbernat’s,  or  the  femoral  ligament  more 
simple ; thus,  Mr.  Lawrence  states,  that  when 
Poupart’s  ligament  approaches  the  pubes,  “ it  be- 
comes suddenly  broader ; that  it  is  fixed  by  this 
broad  portion,  along  the  whole  length  of  the  angle 
and  crista  of  the  pubes  ; that  it  has  a rounded  and 
strong  anterior  edge,  a thin  and  sharp  posterior 
margin  ; and  that  the  former  of  these  is  nearer  to 
the  surface,  while  the  latter  is  comparatively  deeply 
seated.  The  breadth  of  this  part  varies,  in  dif- 
ferent subjects  ; it  is  generally  from  three  quarters 
of  an  inch  to  an  inch.  Sometimes,  as  Giifibernat 
has  stated,  it  measures  more  than  an  inch.  Dr. 
Monro  has  observed,  that  it  is  broader  in  the  male 
than  in  the  female  subject ; and,  from  this  struc- 
ture, he  explains  in  part  the  more  rare  occurrence 
of  this  rupture  in  the  male.”  (P.  368.  ed.  3.) 

The  fascia  lata,  which  is  spread  over  the 
muscles  of  the  thigh,  is  only  a continuation  of  the 
aponeurosis  of  the  external  oblique  muscle,  and,  as 
it  proceeds  downwards  from  Poupart’s  ligament, 
is  very  closely  attached  to  the  muscles  of  the  thigh, 
all  the  way  from  the  anterior  superior  spinous  pro- 
cess of  the  ilium  to  the  femoral  artery,  drawing, 
as  it  were,  Poupart’s  ligament  downwards  and  in- 
wards, or  backwards,  towards  the  cavity  of  the 
pelvis,  so  as  to  give  to  its  external  edge  a convex 
appearance,  and  shut  up  the  outside  of  the  pelvis, 
from  the  anterior  superior  spine  of  the  ilium  as  far 
as  the  crural  nerve  and  artery,  so  firmly,  that  the 
formation  of  a femoral  hernia  at  this  part  is  impos- 
sible. And,  if  small  apertures,  filled  with  fat,  be 
discernible  in  this  portion  of  the  fascia  lata,  still  no 
hernia  can  here  take  place  because,  as  Langen- 
beck has  already  explained,  here  the  interior  of 
the  pelvis  is  again  shut  up  by  fasciae  already  de- 
scribed. 

Under  the  fascia  lata  are  situated  the  anterior 
crural  nerve,  the  vein,  and  artery.  The  vena  sa- 
phena magna  lies  on  the  outside  of  it,  and  passes 
through  an  opening  in  it  into  the  femoral  vein. 
This  aperture  in  the  fascia  lata  is  at  the  inner  side 
of  the  groin,  opposite  the  internal  opening  of  the 
crural  ring,  or  canal.  It  is  named  by  Hesselbach 
the  external  aperture  for  the  femoral  vessels,  and 
described  by  him  as  an  oblique  fissure  about  fif* 
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teen  lines  in  length.  He  takes  notice  of  its  ex- 
ternal semilunar  edge,  and  two  horns  which  are 
directed  inwards  ; the  parts  first  particularly  de- 
scribed by  Mr.  A.  Rums  of  Glasgow,  under  the 
name  of  the  semilunar  or  falciform  process  of  the 
fascia  lata.  The  lower  horn  bends  rather  inwards 
and  upwards,  and  terminates  in  the  production  of 
the  fascia  lata  spread  over  the  pectinalis  muscle. 
The  upper  horn,  which  is  less  curved,  buries  it- 
self under  the  external  pillar  of  the  abdominal 
ring.  Over  the  lower  horn  of  the  opening,  just 
now  described,  the  vena  saphena  magna  ascends 
into  the  femoral  vein.  Through  the  same  aperture 
also  pass  nearly  all  the  superficial  lymphatics  of 
the  lower  extremity.  According  to  Cloquet,  the 
fascia  lata  consists  of  two  layers,  of  which  the 
anterior  superficial  bne  is  closely  attached  to  the 
crural  arch,  extends  over  the  femoral  vessels,  and 
forms  the  anterior  side  of  the  crural  canal.  The 
other  layer  near  the  pubes,  quits  the  former,  and, 
covering  the  pectinalis  muscle,  constitutes  the  hinder 
side  of  that  canal.  The  anterior  layer  of  the 
fascia  then  forms  an  oval  aperture,  through  which 
the  vena  saphena  passes,  and  which  is  considered 
by  Cloquet  as  the  lower  opening  of  the  crural  canal. 
This  opening  called  by  Hesselbach  the  external 
foramen  for  the  femoral  vessels,  is  well  delineated 
both  in  his  excellent  work,  and  in  the  twenty-third 
plate  of  Langenbeck ’s  book.  ( Be  Structurd  Perito- 
ncei,  Testiculorum  Tunicis,  §c.  8vo.  Gott.  1817.) 
According  to  the  investigations  of  the  last  anato- 
mist, as  soon  as  the  integuments  are  removed,  this 
opening  in  the  fascia  lata,  with  its  external  semilunar 
edge  and  two  horns  are  regularly  seen.  The  front 
side  of  the  crural  canal  is  formed  by  the  fascia  lata, 
Where  this  fascia  proceeds  in  the  form  of  Hessel- 
bach’s upper  horn  under  and  behind  the  external 
pillar  of  the  abdominal  ring  and  makes  the  outer 
layer  of  Gimbernat’s  ligament,  it  is  continued  as  a 
thin  aponeurosis  over  the  vena  saphena,  so  that  it 
makes  not  merely  the  upper  horn,  but  reaches 
further  downwards  and  forms  the  outer  side  of  the 
crural  canal.  The  outer  side  then  of  the  crural 
canal,  or  ring,  according  to  Langenbeck,  extends 
from  the  outer  semilunar  edge  of  the  external 
opening  for  the  femoral  vessels,  or  as  English 
surgeons  would  say,  from  the  edge  of  the  falciform 
process  of  the  fascia  lata.  The  larger  the  preceding 
thin  continuation  of  fascia  is,  the  smaller  is  the 
external  opening  for  the  femoral  vessels,  the  more 
is  the  upper  horn  bent  downwards,  and  the  more 
determinate  is  the  form  of  the  canal.  ( Langenbeck , 
Neue  Bibl.  b.  ii.  pp.  124,  125.) 

According  to  Mr.  Lawrence,  “ at  the  upper 
and  anterior  part  of  the  limb,  the  fascia  lata  con- 
sists of  two  portions,  an  external  and  an  internal, 
with  distinct  insertions.  The  former,  which  is  the 
thickest  and  strongest,  covers  the  sartorius  and 
rectus  femoris,  and  is  inserted  into  Poupart’s  liga- 
ment, from  the  anterior  superior  spine  of  the  ilium 
to  the  inner  edge  of  the  femoral  vein.  The  latter 
I thinner  and  weaker,  covers  the  pectineus  and  ab- 
ductor muscles,  and  is  inserted  into  the  pubes,  in 
front  of  the  origin  of  the  former.  It  passes  behind 
the  femoral  vessels,  and  is  there  continuous  with  the 
iliac  fascia,  while  the  external  portion  covers  these 
vessels  anteriorly,  just  below  the  crural  arch,  and 
the  vessels  themselves  are  consequently  situated 
between  these  two  divisions  of  the  fascia.”  (On 
Ruptures,  p.  391.  ed.  4.) 

Where  the  insertion  of  the  fascia  lata  into  Pou- 
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part’s  ligament  ends,  it  forms  what  Mr.  Burns  of 
Glasgow  calls  the  falciform  process,  the  upper  part 
of  which  is  attached  to  the  above  ligament,  while 
the  lower  proceeds  farther  down  the  thigh.  The 
concavity  of  the  falciform  process  is  directed  to- 
wards the  pubes.  This  anatomical  connection  is 
one  chief  cause,  why  extending  the  thigh  and  ro- 
tating it  outward,  render  the  crural  arch  tense. 

The  hernia  being  situated  in  front  of  the  pec- 
tineus,  must  of  course  be  exterior  to  the  pubic 
portion  of  the  fascia  lata.  This  part  of  the  sub- 
ject is  rendered  very  clear  in  the  works  of  Sir 
Astley  Cooper,  Lawrence,  Hesselbach,  Langen- 
beck,  and  Jones  Quain.  The  variety  of  crural 
hernia,  which  descends  farther  than  usual  in  the 
sheath  of  the  femoral  vessel,  lies  of  course  under 
the  continuation  of  the  iliac  portion  of  the  fascia  lata. 

Mr.  Lawrence  states,  that  “ the  upper  end  of 
the  falciform  process  passes  over  the  upper  and 
outer  part  of  the  neck  of  the  tumour ; it  is  then 
folded  under  the  crural  arch,  and  continues  into 
the  thin  posterior  border.  The  iliac  vein  is  placed 
on  its  outer  side ; the  pubes  is  directly  behind  it ; 
and  the  upper  and  inner  parts  are  bounded  by 
the  thin  posterior  edge  of  Poupart’s  ligament.  It 
is  this  part  which  forms  the  strangulation.”  (On 
Ruptures,  p.  404.  ed.  4.)  While,  however,  the 
latter  statement  is  made  by  this  gentleman  and 
others,  Sir  Astley  Cooper  as  positively  declares,  that 
the  stricture  is  never  situated  at  Gimbernat’s  liga- 
ment, but  at  the  crural  arch,  just  where  the  viscera 
leave  the  abdomen.  He  also  mentions,  that  he 
has  known  the  stricture  continue  after  the  division 
of  that  ligament,  and  the  patient  die.  The  view 
taken  of  this  part  of  the  subject,  by  Hesselbach 
and  Langenbeck,  I have  already  explained. 

The  inner  side  of  the  crural  ring  or  canal,  as 
already  explained,  is  connected  with  the  fascia  of 
the  transverse  muscle.  And,  according  to  Langen- 
beck, below  the  part  of  the  fascia  lata,  which  forms 
the  external  foramen  for  the  femoral  vessels,  the 
front  side  of  the  crural  canal  is  sometimes  formed 
by  a continuation  of  the  fascia  of  the  transverse 
muscle,  as  he  found  was  the  case  in  both  groins  of 
one  female  subject.  In  such  a case,  there  is  a 
good  deal  of  fat  between  the  fascia  lata,  and  the 
aponeurosis  of  the  transverse  muscle,  and  the  two 
parts  are  easily  separable.  Langenbeck  admits, 
however,  that  the  same  appearance  may  arise 
from  a splitting  of  the  layers  of  the  fascia  lata.  Fre- 
quently the  front  side  of  the  crural  ring  is  so  short 
that  the  opening  cannot  rightly  be  termed  a canal, 
and  it  is  always  shorter  than  the  posterior  side. 
When  the  outer  side  exists,  it  is  extended  across 
the  inner  over  the  space  between  the  two  horns, 
and  is  then  connected  with  the  aponeurosis  of  the 
pectinalis  derived  from  the  fascia  of  the  psoas  and 
levator  ani  muscles.  In  the  anterior  and  inner  sides 
of  the  crural  canal,  there  are  some  small  openings. 
Doubtless  this  structure  is  referred  to  by  Hessel- 
bach, when  he  says,  that  in  the  male  subject  the 
outer  opening  for  the  femoral  vessels  is  farther 
closed  by  a net-like  web  of  tendinous  fasciculi. 
The  posterior  side  of  the  crural  canal,  or  ring,  is 
entirely  formed  by  the  part  of  the  fascia  of  the 
psoas,  which  enters  its  inner  opening,  and  joins 
the  aponeurosis  of  the  pectinalis  muscle.  The 
outer  side  of  the  canal  lies  under  the  fascia  lata, 
and  joins  the  anterior  and  posterior  sides,  where 
the  aponeuroses  of  the  transverse  and  iliac  muscles 
proceed  to  the  outside  femoral  artery,  Langen- 


beck thinks  the  opening,  by  which  the  vena 
saphena  passes  over  the  lower  horn  of  the  falciform 
process  of  the  fascia  lata,  might  be  named  the  lower 
aperture  of  the  crural  canal.  (See  Langenbeck’ s 
Neue  Bib l.  fur  die  Chirurgie , b.ii.  pp.  126,  127. 
8vo.  Hanover,  1819.) 

According  to  Hesselbach,  in  femoral  hernia, 
the  two  openings  of  the  passage  now  termed  the 
crural  or  femoral  ring,  are  one  half  larger  than 
natural.  The  outer  portion  of  the  inner  of  these 
apertures  is  propelled  more  outward,  and  with  it 
the  epigastric  artery.  The  femoral  vein  no  longer 
lies  at  the  external  end  of  this  opening,  but  leather 
at  the  back  of  the  canal  or  passage.  The  external 
semilunar  edge  (the  falciform  process)  of  the  outer 
opening  is  carried  more  outward  and  upward,  and  is 
tightly  applied  over  the  distended  hernial  sac.  In 
this  state  of  the  parts  the  outer  opening  forms  an  oval 
firm  tendinous  ring,  the  direction  of  which,  like  that 
of  the  inner  opening  for  the  passage  of  the  femoral 
vessels,  is  transverse.  The  neck  of  the  hernial  sac  is 
that  portion  of  it,  which  lies  within  the  canal  between 
the  two  openings.  The  posterior  side  of  this  canal, 
or  passage,  now  frequently  named  the  crural,  or 
femoral  ring,  is  longer  than  the  anterior.  In  one 
large  hernia,  Hesselbach  found  it  an  inch  and  a 
half  in  length,  but  the  anterior  side  of  the  passage 
more  than  one  third  shorter.  The  greatest  diameter 
of  the  inner  opening  was  one  inch  five  lines,  v/hile 
that  of  the  outer  one  was  only  one  inch,  four 
lines.  Most  of  the  posterior  part  of  the  neck  of 
the  hernial  sac,  with  the  hinder  side  of  the  canal, 
lies  upon,  the  pectineus  muscle,  and  towards  the 
outer  side  upon  the  femoral  vein.  The  neck  of 
the  hernial  sac  adheres  more  firmly  to  the  anterior, 
than  to  the  posterior  side  of  the  passage.  At  the 
outer  opening  of  the  passage,  the  neck  terminates 
at  almost  a right  angle  forwards  in  the  body  of  the 
sac,  the  upper  portion  of  which  lies  upon  Poupart’s 
ligament,  but  the  largest  part  of  it  is  situated  on  the 
deep  seated  layer  of  the  femoral  fascia,  by  which 
the  outer  side  of  the  body  of  the  sac,  as  high  as- 
the  neck,  is  separated  from  the  crural  vessels  and 
nerves.  In  the  male  subject,  when  the  tendinous  ' 
fibres,  mixed  »with  the  cellular  substance  covering 
the  outer  opening  of  the  passage,  make  great  re- 
sistance at  particular  points,  the  hernial  sac  of  a 
femoral  hernia  may  be  double,  or  even  divided 
into  several  pouches,  a preparation  exhibiting  which 
occurrence  is  in  the  anatomical  museum  at  Wurz- 
burg. (Hesselbach,  p.  48.)  Except  in  a few  cases, 
in  which  the  origin  and  course  of  the  epigastric 
artery  are  unusual,  this  vessel  runs  very  close  to 
the  external  side  of  the  neck  of  the  hernial  sac, 
much  nearer  than  it  does  in  an  internal  bubonocele. 

The  sac  of  the  femoral  hernia  is  exceedingly  nar- 
row at  its  neck  ; and,  'where  its  body  begins,  it 
becomes  expanded  in  a globular  form  : the  sac  of 
the  bubonocele  is  generally  of  an  oblong  pyramidal 
shape.  The  body  of  the  sac  of  the  femoral  hernia, 
makes  a right  angle  with  the  neck,  by  being  thrown 
forward  and  upward,  a circumstance  very  neces- 
sary to  be  known  in  trying  to  reduce  the  parts  by 
the  taxis.  Though  the  tumour  formed  by  the 
body  of  the  sac  is  oval  and  nearly  transverse,  it  is 
found  when  attentively  examined,  to  take  the  direc- 
tion of  the  groin,  which  extends  obliquely  down- 
wards and  inwards,  the  outer  rather  smaller  end 
of  the  swelling  being  somewhat  higher  than  the 
inner.  (Hesselbach,  p.50.) 

The  sac  of  the  femoral  hernia  is  said  by  Sir  A. 
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Cooper  to  be  covered  by  a kind  of  membranous 
expansion,  consisting  of  condensed  cellular  sub- 
stance, and  named  by  him  the  fascia  propria, 
which  is  thus  described  : — “ A thin  fascia  naturally 
covers  the  opening,  through  which  the  hernia 
passes,  and  descends  on  the  posterior  part  of  the 
pubes.  When  the  hernia,  therefore,  enters  the 
sheath,  it  pushes  this  fascia  before  it,  so  that  the 
sac  may  be  perfectly  drawn  from  its  inner  side, 
and  the  fascia  which  covers  it,  left  distinct.  The 
fascia  which  forms  the  crural  sheath,  and  in  which 
are  placed  the  hole  or  holes  for  the  absorbent 
vessels,  is  also  protruded  forwards,  and  is  united 
with  the  other,  so  that  the  two  become  thus  consoli- 
dated into  one.  If  a large  hernia  is  examined,  the 
fascia  is  only  found  to  proceed  upwards,  as  far  as  the 
edge  of  the  orifice  on  the  inner  side  of  the  crural 
sheath,  by  which  the  hernia  descends  ; but,  in  a 
small  hernia  it  passes  into  the  abdomen,  as  far  as 
the  peritoneum,  and  forms  a pouch,  from  which 
the  hernial  sac  may  be  withdrawn,  leaving  this, 
forming  a complete  bag  over  the  hernia.”  (On 
Hernia,  part  2.  p.  6.) 

The  thin  fascia,  described  by  Sir  Astley  Cooper, 
as  shutting  up  the  crural  canal,  and  protruded  by 
the  viscera,  is  the  septum  crurale  of  M.  Cloquet ; 
who  observes,  that  it  resists  the  finger,  when  we 
endeavour  to  pass  it  from  above  downwards 
beneath  the  crural  arch.  It  is  always  perforated 
by  small  apertures  for  the  passage  of  lymphatics. 
One  of  these  apertures,  more  considerable  than  the 
rest,  is  central,  and  sometimes  occupied  by  an 
elongated  absorbent  gland.  The  sac  of  femoral 
hernia  sometimes  pushes  before  it  the  septum 
crurale  ; and,  in  other  instances,  protrudes  through 
one  of  its  apertures,  which  may  then  become  a 
cause  of  stricture.  (See  J.  Cloquet,  On  Hernia, 
p.  40.  tr.  by  McWhinnie.') 

By  Sir  Astley  Cooper,  M.  Cloquet,  and  the 
generality  of  modern  surgeons,  the  femoral  hernia 
is  described  as  protruding  into  the  sheath  of  the 
femoral  vessels.  The  correctness  of  this  descrip- 
tion, however,  Mr.  Guthrie  does  not  admit ; but 
only  because  he  will  not  consider  the  passage  for 
the  lymphatics,  on  the  pubic  side  of  the  septum, 
situated  at  the  internal  border  of  the  femoral  vein, 
as  a portion  of  that  sheath.  “ In  all  the  dissections 
of  femoral  herniae  (says  Mr.  Guthrie)  I have  had 
an  opportunity  of  making,  the  septum  crurale  of 
Cloquet,  or  the  fascia  propria  of  Sir  Astley  Cooper, 
formed  a distinct  sac,  separated  from  the  septum 
on  the  inside  of  the  femoral  vein,  by  a mass  of 
condensed  cellular  structure,  sometimes  more  than 
half  an  inch  in  thickness.  The  septum  had  been 
elongated  into  an  outer  sac  for  the  hernia,  and  had 
gone  down  by  the  side  of  the  sheath  of  the  vein. 
The  hernial  sac,  or  peritoneum,  is  not  then  pro- 
jected into  the  sheath  of  the  femoral  vessels,  but 
into  a separate  sac,  which  it  forms  for  itself  by  the 
side  of  them.”  (On  Inguinal  and  Femoral  Herniae, 
p.  32.)  Here  the  difference  of  opinion  turns 
entirely  upon  the  point,  whether  the  passage  for 
the  absorbent  vessels  at  the  inner  side  of  the  sep- 
tum, or  the  pubic  edge  of  the  vein,  is  a compart- 
ment of  the  femoral  sheath  or  not. 

In  every  dissection  of  femoral  hernia,  performed 
by  Mr.  Todd,  this  thin  fascia,  the  septum  crurale, 
was  sufficiently  evident.  It  appears  to  him,  how- 
ever, that  the  fascia  propria  ‘‘  is  formed,  not  only 
of  a portion  of  this  thin  internal  fascia,  but  also,  in 
many  instances,  of  all  the  dilatable  parts  inter- 


posed between  the  hernial  sac  and  the  superficial 
fascia ; and  that  its  thickness  will  depend  on  the 
thickness  and  structure  of  these  parts  ; on  the  al- 
terations produced  in  them  by  inflammation  and 
pressure;  and  on  the  perforated  portion  of  the 
crural  sheath,  in  some  cases,  composing  a layer  of 
this  fascia  ; while,  in  others,  the  hernia  dilates,  and 
is  protruded  through  one  of  the  foramina,  fre- 
quently pushing  before  it  a large  absorbent  gland 
from  the  orifice  of  the  sheath.”  (C.  H.  Todd,  in 
Dublin  Hospital  Reports,  vol.  i.  p.  248.) 

As  explained  by  Sir  A.  Cooper,  a weak  aponeu- 
rosis, derived  from  the  superficial  fascia  of  the 
bend  of  the  thigh,  covers  the  swelling,  and  lies 
immediately  beneath  the  skin  and  adipose  sub- 
stance. Under  this  fascia  is  the  condensed  cel- 
lular substance  or  fascia  propria  joined  with  the 
expansion  of  the  crural  sheath,  then  some  adipose 
substance,  and  lastly,  the  true  peritoneal  sac  itself. 
It  is  of  infinite  use  to  remember  these  several  in- 
vestments in  operating,  lest  the  hernial  sac  should 
be  supposed  to  be  divided,  while  it  is  not  so. 

All  late  writers  on  hernia,  have  remarked  how 
very  small  the  aperture  is,  through  which  the 
viscera  protrude  in  the  femoral  rupture ; how 
much  greater  the  constriction  generally  is,  than  in 
the  bubonocele  ; consequently,  how  much  more 
rapid  the  symptoms  are ; how  much  less  fre- 
quently the  taxis  succeeds;  and  how  much  more 
dangerous  delay  proves.  (See  Sir  A.  Cooper, 
Hey,  Lawrence,  &c.) 

Though  the  crural  ring  is  almost  alwa}rs  small, 
yet,  in  a few  instances,  in  which  the  tumour  is 
large,  and  of  long  standing,  it  becomes  very  ca- 
pacious, just  as  the  opening  often  becomes,  through 
which  the  inguinal  hernia  protrudes.  Dr.  Thom- 
son, of  Edinburgh,  Mr.  Hey,  and  Mr.  Lawrence, 
have  related  examples  of  this  kind. 

The  remarks  already  made,  concerning  the 
treatment  of  hernia,  before  having  recourse  to  the 
knife,  are  all  applicable  to  the  present  case,  and 
need  not  be  repeated.  In  attempting  to  reduce 
the  femoral  hernia  by  the  taxis,  the  surgeon 
should  recollect,  however,  that  relaxing  Poupart’s 
ligament,  and  the  femoral  fascia,  is  of  the  highest 
consequence.  Hence,  the  thigh  should  be  bent, 
and  rolled  inwards.  The  pressure  ought,  also,  to 
be  first  made  downwards,  in  order  to  push  the 
swelling  off  Poupart’s  ligament ; and  afterwards, 
the  parts  should  be  propelled  backwards,  and  then 
upwards,  so  that  they  may  return  through  the  cru- 
ral canal  and  ring.  For  the  direction  of  the  crural 
canal  is  vertical  in  the  greater  part  of  its  extent ; 
its  superior  aperture  faces  upwards  and  backwards 
towards  the  abdominal  cavity,  whilst  its  inferior 
(the  opening  for  the  vena  saphama)  is  directed 
forwards.  The  canal,  therefore,  has  three  differ- 
ent axes,  which  by  their  union,  represent  the  form 
of  the  letter  Z ; the  superior  branch  of  which, 
resting  upon  the  pubes,  would  form  the  axis  of 
the  superior  aperture  of  the  canal,  and  which  has 
a direction  downwards  and  forwards.  Its  middle 
branch  would  represent  that  of  the  canal  itself, 
which  is  vertical ; whilst  the  inferior  would  pass 
rout  directly  forwards,  through  the  opening  for  the 
vena  saphasna,  in  a direction  corresponding  to  the 
axis  of  this  aperture.  (See  M.  Jules  Cloquet, 
On  Inguinal  and  Femoral  Hernia,  p.  37.  tr..  by 
McWhinnie.) 
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Operation  for  the  Femoral,  or  Crural  Hernia. 

Sir  A.  Cooper  says,  “ The  incision  of  the  in- 
teguments is  to  be  begun  an  inch  and  a half  above 
the  crural  arch,  in  a line  with  the  middle  of  the 
tumour,  and  extended  downwards  to  the  centre  of 
the  tumour  below  the  arch.  A second  incision, 
nearly  at  right  angles  with  the  other,  is  next  made, 
beginning  from  the  middle  of  the  inner  side  of  the 
tumour,  and  extending  across  it  to  the  outer  side, 
so  that  the  form  of  this  double  incision  will  be  that 
of  the  letter  T reversed.”  The  angular  flaps  are, 
of  course,  to  be  next  dissected  off,  and  reflected. 
Dupuytren  also  makes  the  external  wound  of  a 
similar  shape,  the  first  cut  being  always  parallel  to 
the  femoral  vessels.  ( Breschet , Op.  cit.  p.  169.) 

The  making  of  two  incisions,  however,  is  not 
deemed  necessary  by  the  majority  of  surgeons  ; 
and,  in  all  the  numerous  operations  which  I have 
seen  performed  in  St.  Bartholomew’s  Hospital 
during  my  apprenticeship  there,  and  afterwards, 
and  in  eight  cases,  upon  which  I have  operated 
myself,  a transverse  wound  was  not  necessary. 
The  division  of  the  -skin  should  begin  about  an 
inch  above  the  crural  ring,  and  be  continued  ob- 
liquely downwards  and  outwards.  In  this  man- 
ner, we  cut  exactly  over  the  place,  where  the 
incision  of  the  stricture  should  be  made.  (See 
Lawrence,  p.  425.  ed.  4.) 

“The  first  incision  (Sir  A.  Cooper  remarks) 
exposes  the  superficial  fascia,  which  is  given  off 
by  the  external  oblique  muscle,  and  which  covers 
the  anterior  part  of  the  hernial  sac ; but,  if  the 
patient  is  thin,  and  the  hernia  has  not  been  long 
formed,  this  fascia  escapes  observation,  as  it  is 
then  slight  and  delicate,  and  adheres  closely  to  the 
inner  side  of  the  skin.  When  this  fascia  is  divided, 
the  tumour  is  so  far  exposed,  that  the  circum- 
scribed form  of  the  hernia  may  be  distinctly  seen  ; 
and  a person,  not  well  acquainted  with  the  anatomy 
of  the  parts,  would  readily  suppose  that  the  sac 
itself  was  now  laid  bare.  This,  however,  is  not 
the  case,  for  it  is  still  enveloped  by  a membrane, 
which  is  the  fascia,  that  the  hernial  sac  pushes 
before  it,  as  it  passes  through  the  inner  side  of  the 
crural  sheath.  This  membrane,  the  fascia  propria, 
is  to  be  next  divided  longitudinally  from  the  neck 
to  the  fundus  of  the  sac  ; and  if  the  subject  is  fat, 
an  adipose  membrane  lies  between  it  and  the  sac, 
from  which  it  may  be  distinguished,  by  seeing  the 
cellular  membrane  passing  from  its  inner  side  to 
the  surface  of  the  sac. 

“ This  is,  in  my  opinion,  the  most  difficult  part 
of  the  operation  ; for  the  fascia  propria  is  very 
liable  to  be  mistaken  for  the  sac  itself ; so  that, 
when  it  is  divided,  it  is  supposed,  that  the  sac  is 
exposed,  and  the  intestine  is  laid  bare  : following 
upon  this  idea,  the  stricture  is  divided  in  the  outer 
part  of  the  sac,  and  the  intestine,  still  strangulated, 
is  pushed,  with  the  unopened  sac,  into  the  cavity 
of  the  abdomen. 

“ The  hernial  sac  being  exposed,  is  to  be  next 
opened  ; and,  to  divide  it  with  safety,  it  is  best  to 
pinch  up  a small  part  of  it  between  the  finger  and 
thumb  ; to  move  the  thumb  upon  the  finger,  by 
which  the  intestine  is  distinctly  felt,  and  may  be 
separated  from  the  inner  side  of  the  sac  ; and  then 
to  cut  into  the  sac,  by  placing  the  blade  of  the 
knife  horizontally.  Into  this  opening,  a director 
should  be  passed,  and  the  sac  opened  from  its 
fundus  to  the  crural  sheath.”  (On  Crural  and 
Umbilical  Hernia.) 


j Sometimes  the  contents  of  the  hernia,  thus 
exposed,  admit  of  being  returned,  without  the  fur- 
ther usfe  of  the  knife.  When  this  object,  how- 
ever, cannot  be  readily  done,  the  protruded  parts 
Should  never  suffer  injury  from  repeated  manual 
attempts  5 and  it  is  best  to  divide  the  stricture  at 
once. 

The  merit  of  having  first  proposed  the  safest 
plan  of  cutting  Poupart’s  ligament,  even  before 
surgeons  were  aware  of  the  parts  which  really  form 
the  strangulation,  is  assigned  by  Gimbernat  to  Mr. 
B.  Bell,  who  introduced  his  finger  below  Poupart’s 
ligament,  between  the  ligament  and  the  intestine 
(an  evident  proof,  says  Gimbernat,  that  there  was 
no  strangulation  there) ; he  then  made  a very 
superficial  incision  from  above  downwards  into 
the  thickest  part  of  the  ligament  to  its  lower  edge  ; 
and,  without  cutting  quite  through  it,  he  continued 
his  incision  about  an  inch.  He  rested  the  back  of 
the  scalpel  upon  his  finger,  which  served  as  a 
guide  to  the  instrument,  and,  at  the  same  time,  as 
a defence  to  the  intestine.  The  incision,  however., 
having  been  continued  for  an  inch,  would,  as 
Gimbernat  remarks,  inevitably  cut  the  internal 
edge  of  the  crural  arch.  Now,  cutting  this,  only 
fora  few  lines,  gives’ sufficient  room  for  the  easy 
reduction  of  the  parts,  and  there  is  no  necessity  to 
touch  the  ligament,  as  it  never  occasions  the 
strangulation.  ( Gimbernat , p.  27.) 

Gimbernat’s  method  of  dividing  the  stricture, 
in  cases  of  femoral  herniae,  is  now  frequently  re- 
garded as  the  safest  and  most  effectual.  “ Intro- 
duce, along  the  internal  side  of  the  intestine,  a 
canulated  or  grooved  sound  with  a blunt  end,  and 
a channel  of  sufficient  depth.  This  is  to  be  di- 
rected obliquely  inwards,  till  it  enter  the  crural 
ring,  which  will  be  known  by  the  increased  re- 
sistance ; as  also  when  its  point  rests  upon  the 
branch  of  the  os  pubis.  Then  suspend  the  in- 
troduction ; and  keeping  the  sound  (with  your  left 
hand,  if  you  are  operating  on  the  right  side,  and 
v.  v.)  firmly  resting  upon  the  branch  of  the  os 
pubis,  so  that  its  back  shall  be  turned  towards  the 
intestine,  and  its  canal  to  the  symphysis  pubis, 
introduce  gently  with  your  other  hand,  into  the 
groove  of  the  sound,  a bistoury,  with  a narrow  blade 
and  blunt  end,  till  it  enter  the  ring.  Its  entry 
will  be  known,  as  before,  by  a little  increase  of 
resistance.  Cautiously  press  the  bistoury  to  the 
end  of  the  canal ; and  employing  your  two  hands 
at  once,  carry  both  instruments  close  along  the 
branch  to  the  body  of  the  os  pubis,  drawing  them 
out  at  the  same  time.  By  this  easy  operation,  you 
will  divide  the  internal  edge  of  the  crural  arch  at 
its  extremity,  and  within  four  or  five  lines  of  its 
duplicature ; the  remainder  continuing  firmly  attach- 
ed by  the  inferior  band,  or  pillar,  of  which  it  is 
the  continuation.  This  simple  incision  being  thus 
made,  without  the  smallest  danger,  the  internal 
border  of  the  arch,  which  forms  the  strangulation, 
will  be  considerably  relaxed,  and  the  parts  will  be 
reduced  with  the  greatest  ease.  ( Gimbernat , 
p.  45,  46.) 

Mr.  Lawrence  thus  executes  Gimbernat’s  plan: — 
“ It  will  generally  be  practicable  (says  he)  to  in- 
troduce the  tip  of  the  finger,  or  of  the  nail,  under 
the  edge  of  the  tendon,  the  fibres  of  which  should 
be  carefully  divided  in  succession,  with  the  probe- 
pointed  knife,  until  we  have  gained  just  sufficient 
room  to  replace  the  contents  of  the  swelling.  When 
the  tightness  of  the  stricture  prevents  the  operator 
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from  using  his  finger  as  a guide,  he  will  employ  the 
deeply-grooved  curved  director,  introducing  it  as 
near  as  he  can  to  the  pubes.  In  both  cases,  the 
blunt  end  only  of  the  curved  knife  should  be  pas- 
sed beyond  the  stricture,  that  the  division  may  be 
effected  without  risk  to  the  arteries,  in  case  they 
should  not  follow  their  usual  course."  The  intes- 
tine should  be  protected  by  the  operator’s  left 
fore-finger,  or,  if  that  cannot  be  spared,  it  may  be 
held  aside  by  an  assistant.  (On  Ruptures,  p.  432. 
ed.  4.) 

Mr.  Todd  has  always  found  the  division  of  a few 
fibres  of  Gimbernat’s  ligament  effectual.  ( Dublin 
Hospital  Reports,  vol.  i.  p.  254.)  The  following 
are  his  directions  : after  the  sac  has  been  opened/4  let 
the  operator  pass  the  fore-finger  of  his  left  hand  (if 
the  hernia  be  on  the  right  side,  and  vice  versa,)  as 
far  as  he  can,  without  using  force,  into  the  neck  of 
the  sac,  the  back  of  the  nail  being  turned  towards 
the  pubes,  and  its  extremity  applied  to  the  edge 
of  Gimbernat’s  ligament.  Sir  Astley  Cooper’s 
bistoury  is  then  to  be  introduced,  the  finger  serving 
as  a conductor  for  it,  the  bistoury  being  held  so, 
that  its  edge  shall  look  towards  Poupart’s  ligament, 
and  one  of  its  sides  be  in  contact  with  the  nail  of 
the  conducting  finger,  between  which,  and  Gim- 
bernat’s ligament,  it  is  to  be  passed.  Having  as- 
certained with  the  blunt  extremity  of  the  bistoury, 
that  it  is  fairly  introduced  into  the  crural  ring,  the 
intestine  being  protected,  as  much  as  possible,  by 
the  left  hand  of  the  operator,  the  edge  of  the  bis- 
toury is  to  be  turned  towards  the  pubes,  and  being 
pushed  a little  further  into  the  ring,  the  sharp  por- 
tion of  its  edge  will  be  brought  into  contact  with 
Gimbernat’s  ligament,  and  will  divide  a few  fibres 
of  it.  The  operator  is  still  to  keep  the  conducting 
finger  between  the  intestine  and  bistoury,  as  thus  he 
will  be  enabled  to  perceive  the  dilatation  of  the 
ring,  and  to  judge  of  the  extent  to  which  it  may 
be  necessary  to  enlarge  it."  (C.  H.  Todd.) 

Sir  A.  Cooper  recommends  the  stricture  to  be 
divided  44  obliquely  inwards  and  upwards,  at  right 
angles  to  the  crural  arch.”  In  consequence  of  the 
very  deep  situation  of  the  posterior  edge  of  the 
crural  arch,  and  the  tight  manner  in  which  the 
protruded  viscera  are  surrounded  by  the  tendon, 
this  excellent  surgeon  considers,  that  the  intestine 
is  in  great  danger  of  being  wmunded  with  the 
knife,  or,  if  held  aside  sufficiently,  of  being  torn. 
Hence,  his  custom  is  to  divide  the  stricture  on  its 
anterior  part,  as  far  as  the  front  margin  of  the 
crural  arch,  directing  the  edge  of  the  knife  upwards 
and  inwards.  If  this  is  not  sufficient,  he  afterwards 
cuts  the  thin  posterior  border  of  the  tendon  in  the 
same  direction. 

After  advising  us  to  open  the  sac  of  a femoral 
hernia  with  particular  care,  on  account  of  its  being 
much  thinner  than  that  of  a bubonocele,  and  (as 
might  be  added)  on  account  of  its  seldom  containing 
any  fluid,  and  often  having  no  omentum  in  it  cover- 
ing the  intestine,  Mr.  Hey  remarks  : 44  The  stricture 
made  upon  the  prolapsed  parts  is  very  great,  as 
I have  already  observed  ; but  if  the  tip  of  the 
finger  can  be  introduced  within  the  femoral  ring, 
to  guide  the  bubonocele  knife,  a small  incision  (for 
the  ring  is  narrow)  will  be  sufficient  to  set  the  parts 
at  liberty.  If  the  tip  of  the  finger  cannot  be  in- 
troduced at  the  proper  place,  a director  with  a deep 
groove  must  be  used  instead  of  the  finger  ; but  I 
prefer  the  latter.  The  finger  or  director  should 
not  be  introduced  very  near  the  great  vessels,  but 
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on  that  side  of  the  intestine  or  omentum  which  is 
nearest  to  the  symphysis  of  the  ossa  pubis.  The 
incision  may  then  be  made  directly  upwards.  The 
surgeon  must  take  especial  care  to  introduce  his 
finger  or  director  within  that  part  where  he  finds  the 
stricture  to  be  the  greatest,  which,  in  this  species  of 
hernia,  is  the  most  interior  part  of  the  wound." 
(P.  155.) 

Gimbernat’s  mode  is  preferable  to  Mr.  Hey’s, 
because,  were  the  operation  done  on  a male,  cut- 
ting directly  upward  would  endanger  the  spermatic 
chord.  In  order  to  obviate  this  risk,  Sir  A.  Cooper 
makes  a small  incision  above  Poupart’s  ligament, 
and  draws  the  chord  out  of  the  way  of  the  knife, 
with  a bent  probe. 

Mr.  Lawrence  has  noticed,  that  an  44  incision  of 
the  most  interior  part  of  the  stricture  is  free  from 
all  danger  in  the  ordinary  course  of  the  vessels. 
But  that  variety,  in  which  the  obturatrix  artery, 
arising  from  the  epigastric,  runs  along  the  inner 
margin  of  the  sac,  seems  to  preclude  us  from  cut- 
ting even  in  this  direction,"  Hesselbach  met  with 
a remarkable  instance  of  such  irregularity  in  the 
origin  and  course  of  the  obturatrix  artery  in  the 
body  of  a female,  in  whom  there  were  two  small 
crural  hernias.  On  the  right  side,  the  epigastric 
and  obturatrix  arteries  arose,  by  a common  trunk, 
from  the  crural  artery  below  Poupart’s  ligament. 
They  soon  separated  from  one  another  5 the  epi- 
gastric taking  its  ordinary  course  upwards  at  the 
outer  side  of  the  neck  of  the  hernial  sac,  while  the 
obturatrix  made  a considerable  turn,  and  ran 
transversely  inwards  over  the  strong  fibres  of  the 
femoral  ligament,  and  encircled  the  anterior  and 
inner  side  of  the  neck  of  the  hernia,  whence  it  af- 
terwards proceeded  obliquely  downwards  and  out- 
wards, behind  the  horizontal  branch  of  the  os  pubis, 
towards  the  obturator  foramen.  (Hesselbach,  p.52.) 
A mode  of  operating  has  been  proposed  ( Edin . 
Med.  and  Surg.  Journal,  vol.  ii.  p.205.),  with  the 
view  of  avoiding  this  danger.  We  are  directed  to 
make  an  incision  through  the  aponeurosis  of  the 
external  oblique  muscle,  just  above  the  crural 
arch,  and  in  a direction  parallel  to  that  part ; to 
introduce  a director  under  the  stricture  from  this 
opening,  and  to  divide  the  tendon  to  the  requisite 
extent,  by  means  of  a curved  knife  passed  along 
the  groove.  (On  Ruptures,  p.  430.  ed.  4.)  For 
reasons  which  Mr.  Lawrence  states,  this  plan  is 
certainly  not  altogether  eligible  ; and,  upon  the 
whole,  Gimbernat’s  method  of  cutting  the  stricture 
is  safer. 

Dupuy  tren  uses  a curved  probe-pointed  bistoury, 
that  cuts  with  its  convexity  : it  is  conducted  flat 
on  the  left  fore-finger,  and  with  it,  under  the 
stricture,  and  then  its  edge  is  turned  upwards,  the 
incision  being  extended  through  the  upper  end  of 
the  falciform  process  to  the  margin  of  the  crural 
arch.  (Breschet,  Concours,  <Sfc.  p.  182.) 

It  is  remarked  by  Mr.  Guthrie,  that  the  falciform 
process,  which  lies  over  the  femoral  artery,  and 
passes  inwards  to  attach  itself  to  Poupart’s  liga- 
ment, and  to  form  the  anterior  part  of  Gimbernat’s 
ligament,  is  inserted  also  into  the  os  pubis,  on  a 
plane  lower,  than  the  insertion  of  the  inferior  pillar 
of  Poupart’s  ligament,  so  that  44  it  forms  an  arch, 
exterior  to  the  septum  crurale,  which,  when  it  is 
forced  to  descend,  is  compelled  to  pass  under  it ; 
and  it  is  this,  and  not  Poupart’s  ligament,  which 
causes  the  greatest  compression  on  the  hernia,  and 
is  the  seat  of  external  stricture.”  (Op,  cit.  p.  32.) 
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This  gentleman  has  heard  of  more  than  one  instance, 
in  which  the  obturatrix  artery  was  wounded  by 
dividing  Gimbernat’s  ligament  horizontally  : he  is 
therefore  in  favour  of  dividing  directly  upwards, 

“ that  portion  of  the  fascia  lata,  which  is  attached 
to  Gimbernat’s  ligament,  and  to  the  pubes,  as  well 
as  the  fascia  propria.”  If  this  should  be  insuffi- 
cient, he  would  then  have  recourse  to  the  hori- 
zontal incision. 

Monro  computes,  that  the  obturator  artery  may 
arise  from  the  epigastric  once  in  twenty-five  or 
thirty  subjects.  Rut,  allowing  that  it  originates 
more  frequently,  it  then  does  not  always  deviate 
from  its  usual  course  along  the  outside  of  the  sac. 
Sir  A.  Cooper  says,  “ In  all  cases,  which  I have 
myself  dissected,  where  this  variety  existed  with 
crural  hernia,  the  obturator  has  passed  into  the 
pelvis,  on  the  outer  side  of  the  neck  of  the  sac,  en- 
tirely out  of  the  reach  of  any  danger  of  the  knife.” 
(On  Crural  Hernia,  p.  21.)  Air.  Lawrence  con- 
cludes, that  the  comparative  number  of  instances, 
in  which  it  is  found  on  the  opposite  side,  cannot 
be  more  than  one  in  twenty,  and  consequently,  if 

we  admit  that  the  obturatrix  artery  arises  from  the 
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epigastric  once  in  five  times,  it  would  only  be 
liable  to  be  wounded  onee  in  a hundred  operations. 
(P.  412.  ed.  3.) 

When  the  origin  and  course  of  the  epigastric 
artery  differ  from  what  is  common,  this  vessel,  as 
Hesselbach  remarks,  sometimes  passes  inwards 
along  the  horizontal  branch  of  the  os  pubis,  ere  it 
ascends  towards  the  rectus  muscle  ; and  when  this 
variation  exists  in  a case  of  femoral  hernia,  the 
artery  does  not  pass  over  the  outer  side  of  the  neck 
of  the  sac,  but  first  under  it,  and  then  round  its 
inner  side.  Hesselbach  has  seen  only  one  instance 
of  this  irregularity  of  the  epigastric  artery  in  a 
female,  and  never  in  a male  subject.  ( Ueber  den 
Ursprung,  fyc.,  der  Leisten  und-Schenkelbriiche, 

P-52-). 

The  industrious  Cloquet  examined  250  bodies, 
for  the  purpose  of  estimating  the  average  number 
of  cases,  in  which  the  origin  and  course  of  the 
obturatrix  artery  are  different  from  what  is  most 
common.  He  found,  that  when  this  artery  and 
the  epigastric  arise  by  one  common  trunk,  they 
sometimes  separate  from  each  other  above,  and 
rarely  below,  the  upper  opening  of  the  crural  canal. 
In  the  first  case,  the  longer  their  common  trunk 
is,  the  closer  do  they  lie  to  Gimbernat’s  ligament, 
and  to  the  inner  edge  of  the  upper  opening  of  the 
above  canal.  In  the  second  case,  the  common 
trunk  of  these  arteries  arises  within  this  canal,  and 
the  two  vessels  then  return  into  the  abdomen.  In 
160  bodies,  of  which  87  were  malevand  73  female, 
the  obturatrix  artery  arose  on  both  sides  from  the 
hypogastric  ; and  only  in  56,  of  which  21  were 
male,  and  35  female,  did  it  originate  on  both  sides 
from  the  epigastric.  In  28,  of  which  15  were 
male,  and  13  female,  the  obturatrix  arose  on  one 
side  from  the  hypogastric,  and  on  the  other  from 
the  epigastric.  In  six  bodies,  viz.  two  male,  and 
four  female,  it  originated  from  the  crural.  (Rech. 
Anat.  sur  les  Hernies,  4to.  Paris.) 

It  is  observed  by  Professor  Scarpa,  that  “ the 
round  ligament  of  the  uterus,  in  passing  through 
the  abdominal  muscles,  follows  precisely  the  same 
track  as  the  spermatic  chord.  It  is  equaily  situated 
behind  Poupart’s  ligament,  with  the  difference, 
that  it  does  not  become  so  distinct  from  the  internal 

xtremity  of  this  ligament,  as  the  spermatic  chord 


does,  because  it  has  not  so  far  to  run,  in  order  to 
get  from  that  ligament  to  the  inguinal  ring,  the 
latter  opening  being  situated  lower  in  the  female 
than  the  male  subject.  The  round  ligament,  like 
the  spermatic  chord,  also  crosses  the  epigastric 
artery,  before  reaching  the  inguinal  ring.  And  as 
the  crural  hernia  always  begins  at  the  internal 
and  inferior  angle  of  the  arch  of  this  name,  as  well 
in  the  male  as  the  female,  it  follows  that,  in  the 
two  sexes,  the  epigastric  artery  remains  in  its  na- 
tural situation,  and  invariably  corresponds  to  the 
external  side  of  the  neek  of  the  crural  hernia  ; 
whilst  the  spermatic  chord  in  men,  and  the  round 
ligament  in  women,  pass  over  the  extremity  of  the 
front  of  the  neck  of  the  hernial  sac.  In  the  ope- 
ration for  the  crural  hernia,  in  females,  the  incision 
of  the  neck  of  the  hernial  sac,  and  crural  arch, 
when  directed  upward  towards  the  linea  alba,  can- 
not wound  the  epigastric  artery,  which  it  is  of  the 
most  consequence  to  avoid ; but  it  always  divides, 
either  totally,  or  partially,  the  round  ligament  of 
the  uterus,  which  cannot  lead  to  any  dangerous 
hemorrhage  ; for,  except  in  the  period  of  preg- 
nancy, the  arteries  of  the  round  ligament  are  very 
small ; they  are  almost  obliterated  in  women  ad- 
vanced in  years ; and,  in  general,  they  are  quite 
capillary  in  the  extremity  of  the  ligament  adjoining 
the  ring.  Hence,  it  cannot  be  surprising,  that  so 
many  crural  herniae  have  been  successfully  ope- 
rated upon  in  women,  by  cutting  the  hernial  sac 
and  crural  arch  directly  rrpward,  while  not  a single 
instance  can  be  cited  of  such  an  incision  being 
made  in  man  without  mischief,  although,  in  both 
sexes,  the  epigastric  artery  may  have  been  avoided 
in  operating  by  this  process.5'  (Scarpa,  Traite  des 
Hernies,  p.  240.) 

In  operating  upon  the  crural  hernia  in  males, 
Scarpa  recommends  us  to  follow  a method,  which 
he  calls  new,  but  which,  in  fact,  is  the  same  as 
that  advised  by  Gimbernat.  “ I have  found  (says 
Scarpa)  that,  in  man,  the  neck  of  the  hernial  sac 
may  be  divided  without  danger,  by  giving  to  the 
incision  a direction  exactly  contrary  to  that  which 
is  practised  in  the  female  subject.  After  having 
opened  the  hernial  sac,  it  is  to  be  drawn  outward 
by  one  of  its  sides  sufficiently  to  allow  the  intro- 
duction of  a small  director  between  its  neck  and 
the  strangulated  intestine,  the  groove  of  the  instru- 
ment being  turned  downwards  towards  the  internal 
and  inferior  angle  of  the  crural  arch.  A probe- 
pointed  bistoury,  the  edge  of  which  is  also  to  he 
directed  downwards  towards  the  point  of  insertion 
of  Poupart’s  ligament  to  the  pubes,  is  to  be  pushed 
along  the  groove.  By  this  means  the  neck  of  the 
hernial  sac  'will  be  divided  its  whole  length,  at  its 
internal  and  inferior  side,  and  Poupart’s  ligament 
will  be  cut  close  to  its  attachment , io  the  top  of  the 
os  pubis.  The  epigastric  artery  will  certainly  be 
avoided,  because  it  lies  upon  the  opposite  side  of 
the  hernial  sac.  As  for  the  spermatic  chord,  I 
have  demonstrated,  that  it  is  situated  on  the  fore- 
part of  the  neck  of  the  hernial  sac  ; consequently, 
it  cannot  be  touched  by  an  incision  made  from 
above  downwards,  whilst  it  is  constantly  cut  in  the 
ordinary  method,  since  the  knife  is  carried  from 
below  upwards.  In  the  first  case,  this  part  may 
be  the  more  easily  avoided,  as  it  lies  at  some  dis- 
tance from  the  internal  and  inferior  angle  of  the 
crural  arch.  In  fact,  it  is  at  this  place  that  it  quits, 
as  we  have  seen,  the  edge  of  Poupart’s  ligament, 
in  order  to  ascend  towards  the  inguinal  ring.  The 
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incision  that  I propose  (says  Scarpa)  not  only  has 
the  advantage  of  slitting  open  the  neck  of  the  her- 
nial sac  its  whole  length,  it  also  divides  a part  of 
the  insertion  of  Poupart’s  ligament  into  the  upper 
part  of  the  os  pubis,  a thing  that  greatly  contributes 
to  relax  the  crural  arch,  and  facilitate  the  reduction 
of  the  viscera ; of  those,  at  least,  which  are  not 
adherent  to  the  sac.”  ( Scarpa , Op.  cit.  p.  235.) 

Hesselbach  considers  an  incision  through  the 
outer  side  of  the  crural  ring  safer  than  one  through 
Gimbernat’s  ligament ; and  safer  in  women  than 
men.  In  women,  he  recommends  the  cut  to  be 
made  through  the  middle  of  the  fore  part  of  the 
ring,  nearly  straight  upwards,  or  a little  inclined 
inwards,  in  which  mode  the  epigastric  artery  can- 
not be  hurt,  whether  it  lie  at  the  outer,  or  inner 
side  of  the  neck  of  the  sac.  In  men,  this  incision, 
directed  obliquely  upwards  and  inwards,  he  says, 
cannot  be  made,  on  account  of  the  nearness  of  the 
spermatic  chord : therefore,  in  the  male  subject, 
he  advises  cutting  the  inner  side  of  the  opening, 
that  is  to  say,  Gimbernat’s  or  the  femoral  ligament, 
directly  inwards  towards  the  symphysis  of  the  os 
pubis.  ( Ueber  den  Ur  sprung  dev  Leisten-und- 
Schenkelbruche,  p.  54.)  When  the  epigastric,  or 
obturator,  artery  deviates  from  its  usual  course, 
and  surrounds  the  inner  side  of  the  neck  of  the 
hernia  (which  variety  can  never  be  ascertained  a 
priori),  a wound  of  the  vessel  Hesselbach  regards 
as  unavoidable. 

Prom  the  views  taken  of  femoral  hernia  in  this 
article,  I consider  the  unrestricted  direction  always 
to  cut  Gimbernat’s  ligament  in  the  operation,  to 
be  erroneous.  For,  as  Langenbeck  has  stated,  the 
seat  of  strangulation  may  either  be  in  the  external 
aperture  of  the  crural  canal,  or  in  an  opening  of 
the  front  or  inner  side  of  this  passage,  or  in  its  inner 
opening,  where  indeed  Gimbernat’s  ligament  and 
the  attachment  of  the  falciform  process  of  the  fascia 
lata  to  it,  are  truly  concerned.  When  the  stran- 
gulation is  of  the  two  first  descriptions,  he  states, 
that  only  the  fascia  lata  need  be  cut ; but,  in  the 
third,  most  frequent  case,  the  inner  semi-lunar 
edge  of  the  crural  ring  should  be  divided.  In  all 
cases,  says  Langenbeck,  whether  the  strangulation 
be  caused  by  the  inner  or  external  opening, of  the 
crural  canal,  or  by  an  aperture  in  the  front  parietes 
of  this  passage,  the  stricture  must  be  cut  inwards, 
as  directing  the  cut  in  the  least  outwards  would 
inj  ure  the  epigastric  artery.  When  it  is  perceived, 
in  the  operation,  that  the  neck  of  the  hernial  sac 
is  strangulated,  close  below  and  behind  the  ex- 
ternal pillar  of  the  abdominal  ring,  the  inner 
opening  of  the  crural  canal  must  be  divided  in- 
wards, with  the  knife  directed  along  the  horizontal 
ramus  of  the  os  pubis,  under  the  external  pillar  of 
the  ring,  towards  the  symphysis  of  the  pubes.  If, 
in  such  a case,  the  knife  were  carried  inwards  and 
upwards,  that  part  of  Poupart’s  ligament  forming 
the  upper  side  of  the  crural  canal  might  be  cut 
and  the  spermatic  artery  injured.  ( Neue  Bibl. 
b.  ii.  p.  133.) 

Dr.  Tr'iistedt  has  published  some  remarks,  in 
favour  of  employing  dilatation,  instead  of  an  in- 
cision, in  the  operation  for  the  strangulated  crural 
hernia.  He  observes,  that  even  when  the  common 
trunk  of  the  obturatrix  and  epigastric  arteries  is 
short,  the  bowels  may  protrude  under  the  first  of 
these  arteries,  which  will  lie  upon  the  upper  and  j 
inner  side  of  the  hernia.  In  an  operation  per- 
formed upon  a woman,  in  La  Charite  at  Berlin, 
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for  a strangulated  femoral  hernia,  the  crural  liga- 
ment was  divided  In  Gimbernat’s  way  by  an  in- 
cision, exactly  parallel  to  the  horizontal  ramus  of 
the  os  pubis,  and  the  obturatrix  artery  was 
wounded.  The  patient  died  eight  days  after  the 
operation,  having  been  previously  attacked  by 
trismus  and  opisthotonos.  On  dissection,  about 
six  ounces  of  putrid  blood  were  found  in  the  lesser 
cavity  of  the  pelvis,  and  the  above  artery  cut. 
The  vessel  arose  from  the  epigastric,  ran  over  the 
upper  edge  of  the  inner  opening  of  the  crural  canal, 
or  ring,  and  then  descended  along  its  inner  edge, 
towards  the  obturator  foramen.  This  occasional 
course  of  the  obturatrix  artery  leads  Dr.  Triistedt 
to  suggest  the  following  rules: — If,  after  the  hernial 
sac  is  opened,  the  bowels  cannot  be  returned,  the 
outer  opening  of  the  crural  canal  should  be  cut 
directly  inwards,  in  order  to  produce  a considerable 
relaxation.  But,  if  the  reduction  should  yet  be 
impracticable  (the  strangulation  being  at  the  inner 
opening  of  the  canal),  then  an  attempt  is  to  be 
made  to  insinuate  the  end  of  the  finger  through  the 
constriction  ; a plan  said  to  have  answered  very 
often  in  the  practice  of  Surgeon-General  Rust. 
Should  the  resistance  be  too  great,  however,  for 
this  method  to  succeed,  Triistedt  advises  the  crural 
ligament  to  be  forcibly  drawn  inwards  and  upwards 
towards  the  navel,  with  Arnaud’s  tenaculum,  as- 
sisted by  the  introduction  of  the  finger,  or  with 
two  hooks.  When  this  plan  fails,  he  recommends 
Schreger’s  practice  of  dividing  the  anterior  edge 
of  Poupart’s  ligament  with  a pair  of  blunt-pointed 
scissors,  and  then  the  use  of  Arnaud’s  tenaculum 
again.  (See  Rust's  Magazin  fur  die  gesammte 
Heilkunde,  b.  iii.  h.  2.)  The  consideration,  how- 
ever, which  will  ever  prevent  the  common  adop- 
tion of  Dr.  Triistedt’s  suggestion,  is,  that  fifty  times 
more  lives  would  be  lost  by  the  mischief  done  to 
the  protruded  bowels  by  the  forcible  introduction 
of  the  fingers  and  hooks,  than  by  hemorrhage  from 
the  obturatrix,  or  epigastric  artery,  when  the  course 
of  the  vessel  is  irregular. 

Mr.  Aston  Key,  who  is  an  advocate  for  not 
opening  the  sac,  makes  the  following  remarks. 
The  inverted  T incision,  usual  in  the  operation  for 
femoral  hernia,  may  be,  in  most  cases,  reduced  to  a 
single  incision,  either  at  right  angles  to  Poupart’s 
ligament,  or  in  a transverse  direction  across  the 
tumour.  “ I have  not  (says  he)  made  trial  of  the 
perpendicular  form  of  incision,  but  a single 
transverse  one  I have  found  sufficient,  when  the 
integuments  have  been  loose,  and  the  tumour  not 
large.  The  superficial  fascia  adheres  firmly  to  the 
common  integuments,  and  is  usually  turned  aside 
with  them,  especially  when  the  latter  are  pinched 
up  for  the  purpose  of  making  the  first  incision. 
The  fascia  propria  is,  therefore,  quickly  exposed, 
and  forms  the  first  distinct  covering  of  the  tumour, 
being  darker  than  the  more  superficial  investment. 
It  is  under  the  outer  layer  of  this  fascia,  that  the 
adipose  structure  is  formed,  which  often  assumes 
the  appearance  of  omentum.  The  director  easily 
makes  its  way  under  this  fatty  matter,  as  far  as  the 
neck  of  the  sac,  which  lies  deeper  than  the  ope- 
rator at  first  supposes.  The  point  of  the  director 
should  be  applied  rather  to  the  inner,  than  to  the 
outer  part  of  the  neck  of  the  sac,  as  it  will  be 
found  to  pass  more  easily  under  the  stricture  at 
this  part.  It  should  not  at  first  be  attempted  to 
be  thrust  under  the  stricture,  as  the  firmness  of  the 
parts,  forming  the  stricture,  would  resist  it.  But 
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the  seat  of  stricture  being  felt,  the  operator  should 
depress  the  end  of  the  director  upon  the  sac, 
which  will  yield  before  it,  and  then,  by  an  onward 
movement,  the  director  slides  under  the  stricture.” 
Air.  Key  takes  the  opportunity  of  remarking,  that 
the  constriction,  at  the  femoral  aperture,  is  not  en- 
tirely produced  by  a process  from  Poupart’s  liga- 
ment, but,  in  part,  by  a tendinous  band  on  the 
forepart  of  the  femoral  sheath,  when  the  fascia 
transversalis  passes  in  a funnel-form  behind  Gim- 
bernat’s  ligament  to  be  inserted  into  the  pubes. 
(See  Mem.  on  the  Advantages  of  dividing  the 
Stricture,  fyc.,  on  the  outside  of  the  Sac,  p.  142  — 
145.  8vo.  Lond.  1833.) 

Of  late  years,  a fact  of  considerable  interest  has 
been  ascertained  in  relation  to  femoral  hernia ; viz. 
that  the  constriction  of  the  bowel  by  the  small- 
ness of  the  aperture  and  the  sharp  edge  of  Pou- 
part’s ligament,  is  so  great,  that  either  a permanent 
contraction  of  the  part,  ulceration  of  the  internal 
and  muscular  coats,  or  even  that  of  the  serous 
coat  also  may  occur,  followed  by  fatal  extrava- 
sation, after  the  reduction  of  the  hernia  by  the 
operation.  (Chevalier,  in  Med.  Chir.  Trans,  vol.  iv. 
p.  324. 5 Breschet,  Op.  cit,,  obs.  2. ; Lawrence, 
p.  442.  ed.  4.)  Hence,  the  latter  gentleman  is  an 
advocate  for  gently  drawing  out  the  bowel,  after 
liberating  it  from  stricture  if  no  reason  be  found 
to  apprehend  perforation  of  the  tube,  he  advises 
its  reduction  ; but,  in  the  opposite  case,  he  di- 
rects it  to  be  left  out  of  the  abdomen,  rather 
than  that  the  patient  should  be  exposed  to  the 
danger  of  effusion  into  the  abdomen.  (P.  444.) 


Congenital  Hernia. 


Before  the  beginning  of  the  sixth  month  of  the 
foetal  state,  the  testicle  is  situated  just  below  the 
kidney,  upon  the  psoas  muscle,  where  it  receives 
its  arteries  from  the  aorta,  and  sends  its  vein  on  the 
right  side  into  the  lower  vena  cava,  and,  on  the 
left,  into  the  renal  vein;  and  where  also  it  receives 
a covering  from  the  peritoneum,  just  like  the  other 
abdominal  viscera.  From  the  lower  part  of  the 
testicle  and  epidydimis  proceeds  a long  fibrous 
substance,  called  the  gubernaculum,  and  it  lies  in 
the  track  which  that  organ  afterwards  follows  in 
its  descent  into  the  scrotum.  The  gubernaculum 
is  believed  to  have  some  influence  in  guiding  the 
testicle  in  the  right  course  to  its  final  situation. 
Between  the  beginning  of  the  sixth  month,  and 
end  of  the  seventh,  the  testicle  has  either  de- 
scended as  low  as  just  above  the  abdominal  ring, 
or  else  is  passing  through  it,  or  arrived  a little 
below  it.  ( Wrisberg,  Comm.  Reg.  Societ.  Gbtting. 
1785.) 


When  the  testicle  passes  through  the  abdo- 
minal ring  into  the  scrotum,  it  is  received  into  a 
production  of  the  peritoneum,  which  afterwards 
constitutes  the  tunica  vaginalis  ; while  that  peri- 
toneal investment,  which  was  given  to  the  testicle 
in  the  loins,  is  closely  adherent  to  this  body, 
and  forms  what  is  named  the  tunica  albuginea. 

According  to  Sir  Astley  Cooper,  it  is  in  the  eighth 
month,  that  the  testis  passes  out  of  the  abdominal 
ring,  “ bringing  with  it  a portion'of  the  peritoneum, 
which  is  previously  somewhat  looser  at  the 
lower  part  of  the  abdomen,  than  elsewhere,  and 
which  becomes  afterwards  the  tunica  vaginalis.” 
(On  Hernia,  part  i.  p.  74.  ed.  2.) 

After  the  descent  of  the  testicle  into  the  scro- 


tum, the  communication,  between  the  cavity  of 
the  tunica  vaginalis  and  that  of  the  abdomen, 
commonly  becomes  obliterated,  which  latter 
event  is  usually  effected  before  birth,  sometimes 
not  till  afterwards  ; and,  in  a few  subjects,  even 
as  late  as  the  adult  state. 

In  the  congenital  hernia,  the  protruded  viscera 
are  situated  in  the  tunica  vaginalis,  in  contact 
with  the  testicle ; having  descended  into  this 
position  before  the  closure  of  the  communication 
with  the  abdomen.  Of  course,  the  tunica  va- 
ginalis itself  is  the  hernial  sac.  The  nature  of 
this  case  was  not  understood,  until  it  w'as  elu- 
cidated by  Haller  in  1755,  and  the  two  Hunters 
in  1762  and  1764.  (See  IV.  Hunter's  Med.  Com- 
ment.;  Haller's  Opuscula  Patholog.  and  Opera 
Minora,  S .)  Before  the  periods  here  specified, 
surgeons  imputed  the  circumstance  of  the  contents 
of  the  hernia  and  testicle  being  in  contact,  to  the 
bowels  having  made  their  way,  by  laceration, 
through  the  tunica  vaginalis,  from  the  ordinary 
hernial  sac  of  a bubonocele. 

From  the  term  congenital,  we  might  suppose, 
that  this  hernia  always  existed  at  the  time  of 
birth.  The  protrusion,  however,  seldom  occurs 
till  after  this  period*  on  the  operation  of  the  usual 
exciting  causes  of  herniae  in  general.  It  does 
not  commonly  happen  till  some  months  after 
birth  ; and,  in  certain  instances,  not  till  a late 
period.  Air.  Hey  relates  a case,  in  which  a 
hernia  congenita  was  first  formed  in  a young  man, 
aged  sixteen,  whose  right  testis  had,  a little  while 
before  the  attack  of  the  disease,  descended  into 
the  scrotum.  In  the  generality  of  cases,  which 
actually  take  place  when  the  testicle  descends  into 
the  scrotum  before"  birth,  the  event  may  be  re- 
ferred to  that  organ  having  contracted  an  adhesion 
to  a piece  of  intestine,  or  omentum,  in  its  passage 
to  the  ring.  In  an  infant,  which  died  a few  hours 
after  birth,  Wrisberg  found  one  testicle,  which  had 
not  passed  the  ring,  adhering,  by  means  of  a few 
slender  filaments,  to  the  omentum,  just  above  this 
aperture.  Sometimes,  adhesions  of  the  testicle  to 
the  adjacent  viscera,  instead  of  leading  to  the 
formation  of  a congenital  hernia,  only  prevent 
the  descent  of  the  former  organ.  Cloquet  ex- 
amined the  body  of  an  old  man,  in  which  the  left 
testicle  lay  on  the  psoas  and  iliacus  muscles,  con- 
nected to  the  sigmoid  flexure  of  the  colon,  while 
an  inguinal  hernia  existed  on  the  same  side.  (Re- 
cherches,  &; c.  p.  24.)  Sometimes,  no  protrusion 
at  all  happens,  even  though  the  communication 
between  the  tunica  vaginalis  and  abdomen  con- 
tinue open  in  the  adult  subject,  as  is  particularly 
exemplified  in  a case,  recorded  by  Ilesselbach, 
where  such  communication  existed  on  each  side 
in  a man,  thirty-eight  years  of  age,  without  any 
hernia.  (Med.  Chir.  Zeitung,  1819,  p.  110.)  The 
hernia  may  protrude  for  the  first  time  in  an 
adult.  (See  Case  by  Sir  A.  Cooper,  On  Hernia, 
part  i.  p.  75.  ed.  2.) 

The  appearance  of  a hernia  in  very  early  in- 
fancy, Air.  Pott  observes,  will  always  make  it 
probable  that  it  is  of  this  kind;  but,  he  was  not 
correct  in  asserting,  that  in  an  adult,  there  is  no 
reason  for  supposing  his  rupture  to  be  of  this 
sort,  but  his  having  been  afflicted  with  it  from 
his  infancy;  and  that  there  is  no  external  mark, 
or  character,  whereby  it  can  be  certainly  distin- 
guished from  one  contained  in  a common  hernial 
sac.  This  statement  is  erroneous,  inasmuch  as  the 
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hernia  congenita,  while  the  bowels  are  down,  is 
attended  with  difficulty  or  impossibility  of  feeling 
the  testis,  which  part  in  the  common  scrotal  hernia 
is  always  distinguishable  under  the  fundus  of  the 
hernial  sac. 

Mr.  Pott  notices,  that  “ in  very  young  chil- 
dren, a piece  of  intestine,  or  omentum,  may  get 
pretty  low  down  in  the  sac,  while  the  testicle  is 
still  in  the  groin,  or  even  within  the  abdomen. 
In  this  case,  the  application  of  a truss  would  be 
highly  improper  ; for,  in  the  latter,  it  might  pre- 
vent the  descent  of  the  testicle  from  the  belly 
into  the  scrotum ; in  the  former,  it  must  neces- 
sarily bruise  and  injure  it,  give  a great  deal  of 
unnecessary  pain,  and  can  prove  of  no  real  use. 
Such  bandage,  therefore,  ought  never  to  be  ap- 
plied on  a rupture  in  an  infant,  unless  the 
testicle  can  be  fairly  felt  in  the  scrotum,  after  the 
gut  or  caul  is  replaced  ; and  when  it  can  be  so 
felt,  a truss  can  never  be  put  on  too  soon.” 
This  is  also  the  advice  delivered  by  Sir  A.  Cooper. 

As  Mr.  Pott  has  explained,  an  old  rupture, 
originally  congenital,  is  subject  to  a stricture  made 
by  the  sac  itself,  as  well  as  to  that  produced  by  the 
abdominal  ring,  or,  as  might  have  been  added,  to 
that  caused  by  the  superior  opening  of  the  ingui- 
nal canal.  The  fact  he  noticed  several  times, 
both  in  the  dead  and  in  the  living.  “ I have  seen 
(says  he)  such  stricture  made  by  the  sac  of  one 
of  these  herniae,  as  produced  all  those  bad 
symptoms  which  render  the  operation  necessary  : 
and  I have  met  with  two  different  strictures,  at 
near  an  inch  distance  from  each  other,  in  the  body 
of  a dead  boy,  about  fourteen,  one  of  which  be- 
girt the  intestine  so  tight,  that  I could  not  disen- 
gage it  without  dividing  the  sac. 

“In  this  kind  of  hernia  I have  also  more  fre- 
quently found  connections  and  adhesions  of  the 
parts  to  each  other,  than  in  the  common  one  • 
(See  also  Sir  A.  Cooper,  Op.  cit.  part  i,  p.  78.) 
but  there  is  one  kind  of  connection  sometimes  met 
with  in  the  congenital  hernia,  which  can  never 
be  found  in  a common  hernial  sac,  and  which  may 
require  all  the  dexterity  of  an  operator  to  set  free  ; 
I mean  that  of  the  intestine  with  the  testicle. 

“ If  a large  quantity  of  fluid  should  be  col- 
lected in  the  sac  of  a congenital  hernia,  and,  by 
adhesions  and  connections  of  the  parts  within, 
the  entrance  into  it  from  the  abdomen  should  be 
totally  closed,  (a.  case  which  I have  twice  seen) 
the  tightness  of  the  tumour,  the  difficulty  of  dis- 
tinguishing the  testicle,  and  the  fluctuation  of 
the  fluid,  may  occasion  it  to  be  mistaken  for  a 
common  hydrocele ; and  if,  without  attending  to 
other  circumstances,  but  trusting  merely  to  the 
feel  and  look  of  the  scrotum,  a puncture  be 
hastily  made,  it  may  create  a great  deal  of  trou- 
ble, and  possibly  do  fatal  mischief.”  (Works, 
vol.  ii.) 

This  complication  may  be  known  by  returning 
all  the  contents  of  the  tumour  into  the  abdomen, 
while  the  patient  is  in  the  horizontal  posture. 
“ Then,  by  putting  the  finger  against  the  abdo- 
minal ring,  the  water  will  slip  by  it,  and  fall  down 
into  the  scrotum,  producing  a transparent  tumour, 
or  true  hydrocele  ; after  which,  if  the  pressure  of 
the  finger  is  a little  lessened  at  the  ring,  and  the 
patient  is  desired  to  cough,  the  intestine  and  omen- 
tum will  be  felt  falling  down  into  their  former 
situation.”  (See  Sir  A.  Cooper,  on  Hernia,  part  i. 
p.  75.  ed.  2.)  I 


Air.  Pott  also  believed,  that  common  ruptures, 
or  those  in  a peritoneal  sac,  are  generally  gradu- 
ally formed,  that  is,  they  are  first  inguinal,  and  by 
degrees  become  scrotal ; but  that  the  congenital 
are  seldom  remembered  by  the  patient  to  have 
been  in  the  groin  only.  As  the  tunica  vaginalis  is 
thicker  than  the  peritoneum,  the  contents  of  a 
congenital  hernia  are  not  so  easily  felt,  as  those  of 
a common  rupture.  In  children,  the  hernia  ge- 
nerally contains  intestine  only,  the  omentum  not 
being  in  them  sufficiently  long  commonly  to  pro- 
trude. 

The  sac  of  a congenital  hernia,  especially  when 
the  case  is  strangulated,  is  every  where  equally 
tense,  ( Hesselbach , p.  36.)  and  below  it  the  testis 
cannot  be  felt. 

The  reader  must  not  conclude,  however,  from 
the  above  account,  that  every  rupture  in  children 
is  congenital.  Air.  Lawrence  has  related  a case 
of  strangulated  bubonocele,  which  took  place  in 
an  infant  only  fourteen  months  old.  (P.  65. 
ed.  3.) 

The  common  inguinal  hernia,  which  first  pro- 
trudes at  the  inner  opening  of  the  inguinal  canal, 
and  which  has  the  epigastric  artery  on  the  inner 
side  of  its  neck,  has  been  named  by  Hesselbach 
external ; while  the  less  common  instance,  in 
which  the  viscera  burst  directly  through  the 
aponeuroses  of  the  transverse  and  internal  oblique 
muscles,  and  pass  directly  out  of  the  abdominal 
ring,  leaving  the  epigastric  artery  on  the  outer 
side  of  the  neck  of  the  sac,  is  distinguished  by 
the  epithet  internal.  ( Anat . Chir.  Abhandlung 
iiber  den  Ursprung  der  Leistenbruche ; Wurzb. 
1806.)  “The  inguinal  congenital  hernia  (says 
Scarpa)  cannot  be  divided  into  external  and  in- 
ternal; it  is  evident,  that  it  must  always  be 
external,  since  the  neck  of  the  tunica  vaginalis 
invariably  corresponds  to  the  point,  at  which  the 
spermatic  chord  passes  under  the  margin  of  the 
transverse  muscle.  As  for  other  circumstances, 
the  tunica  vaginalis  lies  in  its  whole  course  in 
the  same  manner  as  the  sac  of  a common  inaui- 
nal  hernia  : like  this,  it  passes  completely  through 
the  inguinal  canal  from  one  end  to  the  other,  resting 
upon  the  anterior  surface  of  the  spermatic  chord. 
Consequently,  it  passes  between  the  separation  of 
the  inferior  fibres  of  the  obliquus  internus,  and  the 
principal  origin  of  the  cremaster  muscle.  (See 
Wrisberg.  Syllog.  Comment.  Anat.  p.  23.)  After 
coming  out  of  the  ring,  as  it  is  always  united  to 
the  spermatic  chord,  it  is  enclosed  in  the  muscular 
and  aponeurotic  sheath  of  the  cremaster  muscle, 
which  accompanies  it  to  the  bottom  of  the  scrotum. 
Since  the  tunica  vaginalis,  including  the  displaced 
viscera,  enters  the  inguinal  canal  on  the  outside 
of  the  point,  at  which  the  spermatic  chord  crosses 
the  epigastric  artery,  it  is  manifest,  that,  as  it 
follows  exactly  the  direction  of  this  chord,  it 
must  also  cross  the  artery,  and  remove  it  from 
the  outer  to  the  inner  side  of  the  ring,  according 
to  the  mechanism  already  explained  in  speaking 
of  the  common  inguinal  hernia.  Hence,  the 
displacement  of  the  epigastric  artery  constantly 
happens  in  the  inguinal  congenital,  just  as  it  does 
in  the  ordinary  external  inguinal  hernia. 

“ But,  if  these  two  species  of  inguinal  herniae 
have  some  analogy  to  each  other,  in  regard  to  the 
parts  which  constitute  them,  yet,  they  present  some 
remarkable  differences.  1.  The  common  inguinal 
hernia,  whether  internal,  or  external,  when  it  ex - 
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tends  into  the  scrotum,  cannot  descend  beyond  the 
point  at  which  the  spermatic  vessels  enter  the 
teslicle.  There  the  cellular  substance  of  the  sper- 
matic chord  terminates.  There  the  hernial  sac 
must  also  unavoidably  terminate.  On  the  contrary, 
in  the  congenital  hernia,  the  viscera  may  descend 
lower  than  the  testicle,  with  which  they  are  in  im- 
mediate contact ; and,  at  length,  they  even  occupy 
the  situation  of  this  organ,  which  is  then  pushed 
upward  and  backward.  2.  In  the  case  of  a con- 
genital hernia,  the  descent  of  the  viscera  from  the 
groin  to  the  scrotum  commonly  takes  place  in  a 
very  short  time,  and  in  some  measure  precipitately: 
it  is  much  slower  and  more  gradual  in  the  ordinary 
inguinal  hernia.  The  reason  of  this  difference  is 
very  plain.  In  the  first  case,  the  descent  of  the 
testicle,  and  the  formation  of  the  tunica  vaginalis, 
have  opened  and  prepared  the  way,  which  the 
viscera  must  follow  in  forming  a protrusion  ; while, 
in  the  second,  the  hernial  sac  cannot  descend  into 
the  scrotum,  but  by  gradually  elongating  the  layers 
of  the  cellular  substance,  which  joins  it  to  the  sur- 
rounding parts.  This  fact  is  so  generally  known, 
that  experienced  practitioners  consider  the  promp- 
titude, with  which  the  viscera  have  descended  from 
the  groin  to  the  bottom  of  the  scrotum,  as  a charac- 
teristic sign  of  a scrotal  congenital  hernia.”  ( Scarpa, 
Trait 6 des  Hernies,  p.  73,  &c. ; Iiessdbach,  p.  35. 
Pott ; Sir  A.  Cooper,  part  i.  p.  79.  ed.  2.) 

In  the  hernia  congenita,  the  spermatic  artery  and 
vein  are  sometimes  on  one  side  of  it,  and  the  vas 
deferens  behind  it.  A preparation,  exhibiting  this 
alteration  of  the  chord,  may  be  seen  in  the  museum 
of  St.  Thomas’s  Hospital. 

If  circumstances  will  admit  of  a truss  being  ap- 
plied and  worn,  in  cases  of  congenital  hernia,  in 
young  subjects,  there  will  be  a considerable  chance 
of  a radical  cure  being  effected,  in  consequence  of 
the  natural  propensity  of  the  opening  between  the 
abdomen  and  tunica  vaginalis  to  become  closed. 

In  the  operation,  the  surgeon  has  to  lay  open 
the  tunica  vaginalis,  instead  of  a common  hernial 
sac  ; but,  as  Sir  Astley  Cooper  judiciously  recom- 
mends, that  membrane  should  not  be  opened  low 
down  ; 1st,  because  a sufficiency  of  it  should  always 
be  left  to  cover  the  testicle;  and,  2dly,  because 
the  spermatic  artery  and  vein  arc  situated  obliquely 
on  the  front  and  lower  portion  of  the  tumour.  The 
incision  should  begin  at  the  upper  part  of  the 
abdominal  ring,  and,  in  large  hernias,  extend  to  a 
little  above  the  testicle.  This  lays  bare  the  fascia 
and  cremaster  muscle,  which  cover  the  tunica 
vaginalis.  This  latter  membrane  is  then  to  be 
cautiously  opened,  and  divided  in  the  direction  of 
the  first  incision,  to  within  an  inch  of  the  abdominal 
ring  above  ; but  downwards  no  lower,  than  the 
upper  part  of  the  testicle,  as  a sufficient  quantity 
of  the  tunica  vaginalis  should  be  left  to  cover  this 
organ.  (See  Sir  A*  Cooper,  Op.  cit.  p.  78.  part,  ii.) 
If  the  hernia  were  large,  and  it  had  been  for  any 
time  irreducible,  the  same  experienced  surgeon 
would  advise  the  return  of  the  parts  without  in- 
spection, if  the  stricture  could  be  removed  without 
opening  the  tunica  vaginalis.  The  stricture  is  to 
be  divided  on  the  same  principle  as  that  of  an 
inguinal  hernia,  and  much  in  the  same  manner. 
As,  in  a case  of  congenital  hernia,  the  parts  are 
always  protruded  on  the  outside  of  the  epigastric 
artery,  the  stricture  may  be  safety  divided  towards 
the  ilium,  as  well  as  directly  upwards.  ( Lawrence , 
On  Ruptures,  p.  507.  ed.  4.)  The  tunica  vaginalis 


having  been  opened,  the  finger  is  to  be  passed  into 
it,  the  seat  of  stricture  ascertained,  and,  if  this  be 
at  the  abdominal  ring,  Sir  A.  Cooper  recommends 
the  dilatation  to  be  made  by  insinuating  the  knife 
between  the  sac  and  the  ring.  “ If,  says  he,  “ the 
impediment  to  the  return  of  the  hernia  is  formed 
by  the  transversalis  muscle,  the  knife  (still  on 
the  anterior  side  of  the  sac)  is  to  be  carried  up  to 
it,  (the  stricture)  through  the  ring;  but,  if  the 
stricture  is  in  the  tunica  vaginalis  itself,  at  its  orifice 
into  the  abdomen,  the  knife  must  be  introduced 
within  it,  and  the  strictured  part  cautiously  di- 
vided.” (Op.  cit.  part  ii.  p.78.)  According  to  Sir 
Astley  Cooper,  the  stricture  is  generally  about  an 
inch  and  a half  from  the  abdominal  ring,  except  in 
large  cases,  when  it  is  nearer  to  it.  The  parts 
having  been  reduced,  the  edges  of  the  wound  are 
to  be  brought  together,  and  retained  so  by  means 
of  one  or  two  sutures,  and  sticking-plaster. 

Instances  of  strangulated  congenital  inguinal 
hernia  in  young  children,  are  exceedingly  rare. 
Their  possibility,  however,  should  be  remembered, 
and  even  the  occasional  necessity  for  operating. 
Thus,  Mr.  Adams  was  called  upon  to  perform  the 
operation  on  a child,  eighteen  months  old,  with  this 
species  of  hernia  strangulated ; and  the  case  ended 
favourably.  (See  Dublin  Journ.  of  Med.  Science , 
vol.  ii.  p.  321.) 

A new  species  of  hernia  congenita  was  described 
by  the  late  Mr.  Hey,  in  which  a sac,  containing 
the  viscera,  is  included  in  the  tunica  vaginalis.  He 
conceived,  that  it  arose  from  the  parts  being  pro- 
truded, after  the  communication  between  the  abdo- 
men and  tunica  vaginalis  had  been  closed,  but  not 
effectually,  so  that  the  peritoneum  was  carried  down 
along  with  the  intestine,  and  formed  a hernial  sac 
within  the  tunica  vaginalis.  Such  a hernia  can 
only  be  produced,  while  the  original  tunica  vagi- 
nalis remains,  in  the  form  of  a bag,  as  high  as  the 
abdominal  ring.  Sir  Astley  Cooper  believes,  that 
the  tunica  vaginalis  becomes  closed  at  the  ring,  but 
remains  open  above  and  below  it.  (On  Hernia, 
part.  i.  ed.  2.)  Mr.  Hey  called  the  case  hernia 
infantilis  ; Sir  A.  Cooper  encysted  vaginal  hernia. 
The  testis  is  not  involved,  and  can  be  distinctly 
felt  below  the  hernia.  The  tunica  vaginalis  ought, 
in  this  case,  to  be  freely  opened.  The  strangulation, 
which  arises  from  the  contracted  state  of  the  mouth 
of  the  sac,  may  be  safety  divided,  either  upwards, 
as  directed  by  Sir  Astley  Cooper,  or  upwards  and 
outwards.  Operators  should  be  aware  of  the  pos- 
sibility of  having  a sac  to  divide,  after  laying  open 
the  tunica  vaginalis.  (See  Hey’s  Practical  Obs. 
p.  221.  Dr.  Ballingall,  in  Edin.  Med.  Journ. 
No.  87,  p.  464.  ; and  Sir  A.  Cooper’s  Work  On 
Hernia,  p.  79.  part  i.  ed.  2.) 

Mr.  C.  H.  Todd  mentions  various  anatomical 
facts,  which  convince  him,  that  “ the  generally- 
received  opinion,  respecting  the  formation  of  hernia 
infantilis,  is  erroneous  ; and  that,  in  no  instance,  is 
the  sac  in  actual  contact  with  the  testicle.”  Mr. 
Todd  believes,  that  the  hernial  sac  is  protruded 
completely  within  the  cellular  sheath  of  the  chord; 
and  that,  when  it  depends  near  to  the  point  of 
insertion  of  the  spermatic  vessels  into  the  testicle, 
its  fundus  comes  in  contact  with  the  upper  part  of 
the  tunica  vaginalis  testis,  and  receives  from  it,  on 
its  lower  surface  a serous  covering,  proportioned  to 
the  magnitude  of  the  tumour,  or  degree  of  disten- 
sion of  the  sac.  He  also  thinks,  that,  although  this 
hernia  is  more  easily  formed  in  an  infant,  it  may 
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occur  at  any  period  of  life.  In  University  College 
Hospital,  two  examples  of  this  hernia  have  occur- 
red in  adult  persons,  within  the  last  two  years.  It 
is  a case  that  appears  to  be  often  combined  with 
hydrocele.  The  most  certain  diagnostic  symptoms, 
seem  to  Mr.  Todd  to  be  ; first,  the  testicle  being 
situated  at  the  lowest  part  of  the  hernia,  although 
the  tumour  is  unusually  large.  Secondly,  the 
possibility  of  making  the  fluid  in  the  tunica  vagi- 
nalis, when  a fluid  is  lodged  in  it  pass,  by 
means  of  a little  pressure,  for  some  distance  in 
front  of  the  hernial  sac,  towards  the  abdominal 
ring.  If  an  operation  were  necessary  for  the  relief 
of  strangulation,  Mr.  Todd  deems  it  quite  practi- 
cable in  many  instances  to  open  the  hernial  sac, 
without  dividing  the  tunica  vaginalis.  The  pru- 
dence of  acting  in  this  way,  however,  will  depend 
on  the  extent  of  that  part  of  the  anterior  surface 
of  the  sac,  which  is  not  covered  by  the  serous 
membrane  of  the  testicle.  Mr.  Todd  would  not 
extend  the  incision  to  the  bottom  of  the  tumour, 
and,  after  cautiously  opening  the  sac,  near  the  ab- 
dominal ring,  he  would  make  the  dilatation  of  it 
downwards,  the  finger  having  been  previously 
introduced  to  ascertain  the  distance  to  which  the 
fundus  of  the  sac  depends.  (See  C.  H . Todd,  in 
Dublin  Hospital  Reports,  vol.  i.  p.  232,  &e.) 

Umbilical  Hernia,  or  Exomphalos. 

“ The  exomphalos,  or  umbilical  rupture,  (says 
Pott)  is  so  called  from  its  situation,  and  has  (like 
other  hernias)  for  its  general  contents,  a portion  of 
intestine  or  omentum,  or  both.  In  old  umbilical 
ruptures,  the  quantity  of  omentum  is  sometimes 
very  great.  Mr.  Ranby  says,  that  he  found  two 
ells  and  a half  of  intestine  in  one  of  these,  with 
about  a third  part  of  the  stomach,  all  adhering 
together.  Mr.  Gay  and  Mr.  Nourse  found  the 
liver  in  the  sac  of  an  umbilical  hernia;  and 
Bohnius  says,  that  he  did  also.  But  whatever  are 
the  contents,  they  are  originally  contained  in  the 
sac,  formed  by  the  protrusion  of  the  peritoneum. 
In  recent  and  small  ruptures,  this  sac  is  very 
visible;  but  in  old,  and  large  ones,  it  is  broken 
through  at  the  knot  of  the  navel,  by  the  pressure 
and  weight  of  the  contents,  and  is  not  always  to 
be  distinguished  ; which  is  the  reason  why  it  has 
by  some  been  doubted  whether  this  kind  of  rupture 
has  a hernial  sac  or  not. 

“ Infants  are  very  subject  to  this  disease  in  a 
small  degree,  from  the  separation  of  the  funiculus; 
but  in  general  they  either  get  rid  of  it  as  they 
gather  strength,  or  are  easily  cured  by  wearing 
a proper  bandage.  It  is  of  still  more  consequence 
to  get  this  disorder  cured  in  females,  even  than  in 
males,  that  its  return,  when  they  are  become  adult 
and  pregnant,  may  be  prevented  as  much  as  pos- 
sible ; for  at  this  time  it  often  happens,  from  the 
too  great  distention  of  the  belly,  or  from  unguard- 
ed motion  when  the  parts  are  upon  the  stretch. 
During  gestation,  it  is  often  very  troublesome,  but, 
after  delivery,  if  the  contents  have  contracted  no 
adhesion,  they  will  often  return,  and  may  be  kept 
in  their  place  by  a proper  bandage. 

“ If  such  bandage  was  always  put  on  in  time, 
and  worn  constantly,  the  disease  might  in  general  be 
kept  within  moderate  bounds,  and  some  of  the  very 
terrible  consequences  which  often  attend  it  might 
be  prevented.  The  woman  who  has  the  smallest 
degree  of  it,  and  who,  from  her  age  and  situation, 
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has  reason  to  expect  children  after  its  appearance, 
should  be  particularly  careful  to  keep  it  restrained 

“ In  some  the  entrance  of  the  sac  is  large,  and 
the  parts  easily  reducible  ; in  others  they  are  diffi- 
cult, and  in  some  absolutely  irreducible.  Of  the 
last  kind  many  have  been  suspended  for  years  in  a 
proper  bag,  and  have  given  little  or  no  trouble. 
They  who  are  afflicted  with  this  disorder,  who  are 
advanced  in  life,  and  in  whom  it  is  large,  are  gene- 
rally subject  to  colics,  diarrhoeas,  and,  if  the  intes- 
tinal canal  be  at  all  obstructed,  to  very  troublesome 
vomitings. — Hence,  patients  are  often  supposed  to 
labour  under  a stricture,  when  they  really  do  not. 
It  therefore  behoves  such  to  take  great  care  to 
keep  that  tube  as  clean  and  free  as  possible,  and 
neither  to  eat  or  drink  any  thing  likely  to  make 
any  disturbance  in  that  part.”  ( Pott  on  Rup- 
tures, vol.  ii.) 

The  writings  of  Sir  A.  Cooper,  Scarpa,  ( Traite 
des  Hernies,  p.  327.)  and  all  the  most  accurate 
moderns,  confirm  the  fact  described  by  Pott,  that 
in  the  umbilical  rupture,  there  is  a hernial  sac,  just 
as  in  other  instances  of  herniae.  Every  anatomist 
knows,  that,  behind  the  opening  in  the  linea  alba 
at  the  umbilicus,  the  peritoneum  is  complete,  and 
consequently  must  protrude  along  with  the  viscera, 
in  cases  of  exomphalos.  In  the  only  two  cases 
which  Sir  A.  Cooper  had  seen  of  a deficiency  of 
the  sac,  the  membrane  has  been  partially  absorbed, 
or  lacerated,  so  as  to  allow  the  protrusion  of  its 
contents,  and  threaten,  from  this  cause,  a double 
stricture.  Similar  appearances,  less  closely  in- 
spected, probably  gave  rise  to  the  opinion  so  firmly 
maintained  by  Dionis,  Dela  Faye,  Garengeot,  and 
J.  L.  Petit,  that,  in  the  umbilical  hernia,  the  peri- 
toneum was  always  lacerated,  and  there  was  no 
hernial  sac.  _ Early  infancy  is  most  subject  to 
umbilical  hernia,  strictly  so  called,  in  which  the 
parts  protrude  through  the  navel ; while  the  other 
periods  of  life  are  more  liable  to  false  umbilical 
herniae,  or  such  as  arise  in  the  vicinity  of  the  um- 
bilicus. ( GEuvres  Chir.  de  Desault,  t.  ii.  p.  315.) 

Besides  a true  hernial  sac,  the  exomphalos  is 
also  covered  by  a more  superficial  expansion, 
consisting  of  condensed  cellular  substance.  In 
operating,  however,  a surgeon  should  always  cut 
with  great  caution  ; for  the  integuments  and  her- 
nial sac,  in  front  of  the  tumour,  are  inseparably 
adherent ; and  sometimes,  in  large  cases,  when  an 
absorption  of  part  of  the  sac  has  been  caused  by 
the  pressure  of  the  bowels,  they  are  even  found 
adherent  to  the  integuments. 

Pregnant  women,  and  dropsical  and  corpulent 
subjects,  are  peculiarly  liable  to  the  exomphalos. 
In  adults,  when  there  is  intestine  in  the  sac,  there 
is  almost  always  omentum.  The  transverse  arch 
of  the  colon  is  observed  to  be  particularly  often 
contained  in  umbilical  hernia,  but  the  small  intes- 
tines are  not  unfrequently  protruded : and  even 
the  coecum  has  been  found  in  a rupture  at  the 
navel.  (See  I.awrence  on  Ruptures,  p.  454,  455. 
ed.  4.) 

In  the  true  umbilical  hernia,  the  stricture  is 
made  by  the  tendinous  opening  in  the  linea  alba. 
Let  us  next  consider  the  umbilical  hernia  in  the 
three  particular  forms,  in  which  it  has  been  noticed 
by  the  latest  writers. 

Congenital  Umbilical  Hernia. 

Dr.  Hamilton  met  with  about  two  cases  of  this 
kind  annually,  for  the  space  of  seventeen  years  ; 
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and  they  strictly  deserve  the  epithet  congenital,  as 
they  appear  at  birth.  The  funis  ends  in  a sort  of 
bag,  containing  some  of  the  viscera,  which  pass  out 
of  the  abdomen  through  an  aperture  in  the  situation 
of  the  navel.  The  swelling  is  not  covered  with  skin, 
so  that  the  contents  of  the  hernia  can  be  seen  through 
the  thin  distended  covering  of  the  chord.  The  dis- 
ease is  owing  to  a preternatural  deficiency  in  the 
abdominal  muscles,  and  the  hope  of  cure  must  be 
regulated  by  the  size  of  the  malformation,  and 
quantity  of  viscera  protruded. 

The  plans  of  cure  proposed,  consist  of  the  em- 
ployment of  a ligature,  or  of  a bandage.  The 
latter  seems  preferable,  and  was  practised  by  Mr. 
Hey,  as  follows  : — Having  reduced  the  intestine,  he 
desired  an  assistant  to  hold  the  funis  compressed 
sufficiently  near  the  abdomen,  to  keep  the  bowel 
from  returning  into  the  hernial  sac. 

“ I procured  (says  he)  some  plaster  spread  upon 
leather,  cut  into  circular  pieces,  and  laid  upon  one 
another  in  a conical  form.  This  compress  I placed 
upon  the  navel,  after  I had  brought  the  skin  on 
each  side  of  the  aperture  into  contact,  and  had 
laid  one  of  the  lips  a little  over  the  other.  I 
then  put  round  the  child’s  abdomen  a linen  belt; 
and  placed  upon  the  navel,  a thick,  circular,  quilted 
pad,  formed  about  two  inches  from  one  extremity 
of  the  belt. 

“ This  bandage  kept  the  intestine  securely  within 
the  abdomen,  and  was  renewed  occasionally.  The 
funis  was  separated  about  a week  after  birth  ; and 
at  the  expiration  of  a fortnight  from  that  time,  the 
aperture  at  the  navel  was  so  far  contracted,  that 
the  crying  of  the  child,  when  the  bandage  was 
removed,  did  not  cause  the  least  protrusion.  I 
thought  it  proper,  however,  to  continue  the  use  of 
the  bandage  a little  while  longer.  A small  sub- 
stance, like  fungous  flesh,  projected,  after  the  funis 
had  dropped  off,  about  half  an  inch  from  the  bot- 
tom of  that  depression  which  the  navel  forms.  A 
dossil  of  lint  spread  with  cerat.  e lapide  calaminari, 
and  assisted  by  the  pressure  of  the  bandage,  brought 
on  a complete  cicatrisation.”  (P.  227.) 

This  gentleman  has  related  another  example,  in 
which  the  intestines  were  quite  uncovered,  and  in- 
flamed, the  sac  having  burst  in  delivery.  The 
parts  were  reduced,  but  the  child  died.  ( See  also 
G.  A.  Fried  de  Foetu  Intestinis  plane  nudis  extra 
Abdomen  prop endentibus  nato.  Argent.  1760.) 

Umbilical  Hernia  in  Children. 

The  umbilical  hernia  which  is  sometimes  formed 
in  the  foetus,  from  causes  difficult  of  explanation, 
takes  place,  in  other  instances,  at  the  moment  of 
delivery  ; and  then,  as  Sabatier  remarks,  should  it 
be  tied  by  mistake,  with  the  funis,  death  would  be 
the  consequence.  Most  frequently,  however,  it  is 
not  till  the  second,  third,  or  fourth  month  after 
birth,  that  the  disease  occurs  ; and  the  numerous 
cases,  collected  by  Desault,  prove  that,  of  ten  infants 
attacked  with  this  hernia,  nine  become  afflicted  at 
the  periods  here  specified. 

The  umbilicus,  still  open,  now  begins  to  con- 
tract, so  as  to  close  the  cicatrix,  which  soon  forms 
an  obstacle  capable  of  preventing  a protrusion  of 
the  viscera.  Sometimes,  however,  the  repeated 
crying  of  the  child  propels  the  viscera  through  the 
opening,  and  thus  the  closure  of  the  cicatrix  of  the 
navel  is  prevented.  By  degrees,  the  umbilical 
ring  becomes  more  and  more  dilated,  the  quantity 
of  protruded  bowel  increases,  and  thus  a tumour 


arises,  which,  from  being  of  trivial  size  at  first,  at 
length  attains  the  size  of  an  egg,  or  large  walnut, 
and  presents  itself  with  all  the  characteristic  marks 
of  a hernia. 

The  presence  of  a piece  of  intestine  and  omentum 
in  the  tumour,  keeps  the  umbilicus  open,  and  op- 
poses the  continual  tendency  which  it  has  to  close. 
Such  tendency,  however,  being  sometimes  superior 
to  the  resistance  of  the  protruded  parts,  forces  them 
back  into  the  abdomen,  obliterates  the  opening 
through  which  they  passed,  and  thus  the  sponta- 
neous cure  of  the  umbilical  hernia  in  children  is 
accomplished.  Two  cases,  illustrative  of  this  fact, 
are  related  by  Bichat.  ( CEuvres  Chir.de  Desault, 
t.  ii.  p.  318.) 

Nature,  however,  does  not  effect  many  such 
cures ; and  when  the  case  is  left  to  her  alone,  she 
not  only  fails  in  bringing  about  a radical  cure,  but 
gradually  renders  it  impossible.  In  short,  the  pro- 
pensity of  the  opening  to  close  diminishes,  and  is 
lost,  as  the  subject  grows  older. 

Thus,  the  umbilical  hernia  of  children  seems  to 
be  essentially  different  from  that  of  adults,  in  the 
tendency  of  the  aperture  to  contract.  Hence  the 
ease  of  effecting  a radical  cure  in  children,  and 
the  almost  utter  impossibility  of  doing  so  in  adults. 
In  the  former,  it  is  enough  to  keep  the  intestines 
from  protruding,  and  the  opening  becomes  of  itself 
obliterated  ; in  the  latter,  the  opening  always  re- 
mains, whether  the  bowels  continue  in  it  or  not. 
This  indisposition  of  the  aperture  to  contract  in  the 
adult,  also  frequently  depends  upon  the  protrusion 
not  being  through  the  umbilical  ring  itself,  but 
through  a fissure  in  the  vicinity  of  it,  not  endued 
with  the  same  natural  tendency  to  close,  which  the 
umbilicus  possesses  in  young  subjects.  In  fact, 
it  would  appear  from  the  observations  of  Scarpa, 
that,  unless  a grown  up  person  has  had  the  pro- 
trusion from  infancy,  it  never  occurs  exactly  through 
the  umbilical  ring  itself. 

The  means  of  curing  the  umbilical  hernia  of 
children,  are  compression,  and  the  ligature.  The 
former  is  the  most  modern  ; the  latter  the  most 
ancient  treatment,  being  mentioned  by  Celsus. 
The  design  of  both  is  the  same,  viz.  to  prevent  the 
lodgment  of  the  protruded  viscera  in  the  opening 
of  the  umbilicus,  and  thus  facilitate  the  approxima- 
tion of  its  sides.  To  accomplish  this  end,  the  liga- 
ture retrenches  the  hernial  sac,  and  skin  pushed 
before  it ; and,  by  the  union  of  the  cut  parts,  a 
cicatrix  is  produced,  which  hinders  the  protrusion 
-of  the  viscera.  At  the  same  time,  the  sides  of  the 
opening,  obeying  their  natural  tendency,  compres- 
sion closes  the  deficiency,  or  opening,  in  the  parietes 
of  the  abdomen,  hinders  the  protrusion  of  the 
bowels,  and  keeps  these  parts  from  resisting  the 
contraction  of  the  sac.  Desault’s  method,  which 
much  resembled  that  of  Saviard,  is  described  by 
Bichat.  The  child  must  be  placed  on  its  back, 
with  its  thighs  a little  bent,  and  its  head  inclined 
towards  the  chest.  The  surgeon  is  to  reduce  the 
protruded  parts,  and  to  hold  them  so  with  his  finger, 
at  the  same  time  that  he  raises  the  hernial  sac,  and 
rubs  its  sides  between  his  fingers,  so  as  to  be  sure, 
that  there  is  nothing  contained  in  it.  Being  certain, 
that  the  parts,  which  he  lifts  up,  are  only  the  skin 
and  sac,  he  is  to  direct  an  assistant  to  surround 
their  base  several  times  with  a waxed  ligature,  of 
middling  size,  each  turn  being  tied  with  a double 
knot,  in  such  a manner  as  only  to  occasion  little 
pain.  The  tumour,  thus  tied,  is  to  be  covered  with 
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lint,  which  is  to  be  supported  with  one  or  two 
compresses,  and  a circular  bandage,  secured  with 
a scapulary.  By  the  following  day,  a slight 
swelling  has  commonly  taken  place  in  the  con- 
stricted parts.  On  the  second,  or  third  day,  the 
parts  shrink,  and  then  the  ligature  becomes  loose, 
so  that  a fresh  one  must  now  be  applied  in  the 
same  manner  as  the  first,  taking  care  to  draw  it  a 
little  more  tightly.  The  sensibility  of  the  parts, 
increased  by  the  inflammation,  which  the  con- 
striction of  the  ligature  has  already  produced, 
usually  renders  this  second  ligature  more  painful. 
After  the  operation,  the  same  dressings  as  at  first 
are  to  be  applied.  The  tumor  soon  becomes  dis- 
coloured, livid,  and  smaller.  A third  ligature, 
put  on  in  the  same  way  as  the  preceding  ones, 
entirely  obstructs  the  circulation  in  it.  The  part 
turns  black  and  flaccid,  and  commonly  falls  off 
on  the  eighth  or  tenth  day.  A small  ulcer  is  left, 
which,  being  propeidy  dressed,  very  soon  heals, 
and  leaves  a cicatrix  sufficiently  strong  to  resist 
the  impulse  occasioned  by  coughing,  or  other  efforts 
of  the  abdominal  muscles.  For  two  or  three 
months,  however,  after  the  operation,  the  child 
should  wear  a circular  bandage,  in  order  to  prevent, 
with  still  greater  certainty,  the  viscera  from  being 
propelled  against  the  cicatrix,  so  as  to  interrupt  the 
process  of  nature,  which  is  now  producing  a gradual 
closure  of  the  umbilical  opening. 

Mr.  Pott  notices  the  plan  of  curing  the  exom- 
phalos with  the  ligature,  and  expresses  himself 
strongly  against  the  practice  in  general.  To  adults 
the  plan  is  not  applicable.  Mr.  Pott  was  de- 
cidedly in  favour  of  compression  ; and  he  observes, 
that  in  young  subjects,  and  small  herniae,  a band- 
age, worn  a proper  time,  generally  proves  a perfect 
cure.  (Vol.  ii.) 

Anxious  that  this  wrork  should  be  strictly  im- 
partial, I next  proceed  to  relate  what  has  been 
more  recently  urged  against  the  employment  of 
the  ligature  for  the  cure  of  the  umbilical  hernia  in 
children. 

The  incessant  care  that  a bandage  requires, 
either  to  keep  it  clean,  or  make  it  always  keep  up 
the  proper  degree  of  pressure,  renders  its  employ- 
ment difficult  in  the  children  of  the  poorer  classes. 
Scarpa  expresses  his  opinion,  that  this  was  what 
induced  Desault  to  revive  the  operation  for  the 
umbilical  hernia  by  the  ligature,  nearly  such  as  is 
described  by  Celsus  ; an  operation  (continues 
Scarpa),  which,  a long  while  since,  and  for  good 
reasons,  was  altogether  abandoned.  Desault  him- 
self has  put  some  restrictions  to  the  employment  of 
the  ligature,  since  he  observes,  that  this  method 
does  not  radically  cure  the  umbilical  hernia  of 
children,  arrived  at  the  age  of  four  years  ; and, 
that,  even  in  the  youngest  children,  a radical  cure 
cannot  be  effected  by  the  ligature,  unless  a me- 
thodical compression  of  the  navel,  by  means  of  a 
bandage,  be  kept  up  immediately  after  the  ope- 
ration, and  for  two  or  three  months.  It  is  perhaps 
to  the  omission  of  this  last  means,  that  a relapse  is 
to  be  ascribed  in  several  of  the  children  operated 
upon  by  Desault.  “ Desault  avoit  remis  en  vigueur 
la  ligature  tombee  en  desuetude.  II  s’abusoit  sur 
sa  valeur ; et  il  nest  pas  difficile  d’en  connoitre  la 
cause . Tons  les  enfans  qu'il  op  droit  a V Hotel-Dieu 
sortoient  gutris,  et  riy  revenoient  plus  : on  regardoit 
alors  comme  radicale  une  gudrison  momentanded' 
( Richeravd , Nosographie  Chir.  t.  ii.  p.  453.)  “ I 

have  carefully  watched  (says  Scarpa)  the  imme- 


diate effects,  and  the  more  or  less  remote  conse- 
quences of  tying  the  umbilical  hernia,  either 
simply,  or  by  means  of  a needle  and  double  liga- 
ture ; and,  after  a considerable  number  of  such 
cases,  I believe  I can  assert,  that  this  operation, 
howsoever  performed,  is  not  always  exempt  from 
grave  and  sometimes  dangerous  accidents.  I can 
also  add,  that  it  never  procures  a truly  radical  cure, 
unless  the  cicatrix,  occasioned  by  it  in  the  umbilical 
region,  be  submitted  for  some  months  to  a methodical 
and  uninterrupted  compression.  It  is  not  so  un- 
common, as  some  surgeons  pretend,  to  see  arise,  after 
the  application  of  the  ligature,  a fever  attended  with 
symptoms  of  most  violent  irritation,  and  acute  suf- 
ferings, which  cause  incessant  crying,  and  some- 
times convulsions.  The  ulcer,  which  is  produced 
by  the  detachment  of  the  swelling,  is  alivays  very 
large  and  difficult  to  heal.  Every  now  qnd  then, 
it  becomes  painf  ul,  and  emits  fungous  granulations, 
even  though  dressed  with  dry  applications. 

“ Latterly,  it  has  been  explained  by  a celebrated 
surgeon  ( Paletta  Memor.  de  V Instituto,  tom.  ii. 
part  1.),  that  the  umbilical  vein  and  the  suspen- 
sory ligament  of  the  liver,  being  included  in  the 
ligature  of  the  umbilical  hernia,  the  inflammation, 
which  originates  in  these  parts,  may,  perhaps,  in 
certain  cases,  be  communicated  to  the  liver,  so  as 
to  put  the  child’s  life  in  great  danger.  When,  in 
consequence  of  the  ligature,  symptoms  of  violent 
irritation  come  on,  they  are  ordinarily  attributed 
to  certain  individual  circumstances,  such  as  ex- 
treme sensibility,  or  a particular  disposition  to 
spasm.  Hence,  it  is  believed,  that  they  should  be 
considered  as  exceptions,  which  do  not  exclude  the 
general  rule,  and  prove  nothing  against  the  utility 
of  the  operation.  But,  how  (says  Scarpa)  can  the 
surgeon  ascertain  the  existence,  or  non-existence  of 
these  individual  dispositions,  in  the  children,  upon 
which  he  is  to  operate  ? Assuredly,  those  subjects, 
in  which  I have  had  occasion  to  notice  the  above 
accidents,  enjoyed,  before  the  operation,  perfect 
health  in  every  respect. 

“ Whatever  process  be  adopted  for  tying  the 
umbilical  hernia,  it  is  evident,  that  the  tumour  can 
only  be  constricted  as  far  as  a little  way  on  this 
side  of  the  aponeurotic  ring  of  the  umbilicus, 
whence  it  follows,  that  the  integuments  must  al- 
ways remain  prominent  and  relaxed  for  a certain 
extent,  at  the  front  and  circumference  of  this 
opening.  Also,  after  the  separation  of  the  stran- 
gulated portion,  there  necessarily  remains,  under 
the  cicatrix,  a portion  of  the  hernial  sac,  and  of 
the  loose  integuments,  which  covered  it ; and  as 
the  cicatrix  itself  never  acquires  sufficient  firmness 
to  resist  the  impulse  of  the  viscera,  which  tend  to 
insinuate  themselves  into  the  remains  of  the  her- 
nial sac,  the  hernia,  sooner  or  later,  reappears,  and, 
in  a short  time,  becomes  larger,  than  it  was  before 
the  operation.  If  the  subject  is  a little  girl,  it  may 
be  apprehended  that  the  first  pregnancy  will  cause 
a recurrence  of  the  hernia;  for,  it  is  known,  that, 
during  gestation,  the  external  cicatrix  of  the  um- 
bilicus is  considerably  distended,  and  much  dis- 
posed to  give  way.” 

Scarpa  then  notices,  that  “ after  the  separation 
of  the  tumour,  there  always  remains,  between  the 
aponeurotic  ring  of  the  navel,  and  the  integu- 
ments, a small  cavity,  formed  by  the  neck  of  the 
hernial  sac ; a cavity  into  which  the  viscera  begin 
to  insinuate  themselves  after  the  operation,  so  as  to 
hinder  the  complete  contraction  of  the  umbilical 
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ring.  The  demonstration  of  what  I have  advanced 
is,  in  some  measure,  to  be  found  in  the  old  method 
of  operating  for  the  inguinal  hernia,  not  in  a 
strangulated  state,  by  the  ligature  of  the  hernial 
sac  and  spermatic  chord.  Most  of  the  herniae,  ope- 
rated upon  by  this  barbarous  process,  were  subject 
to  relapses,  because,  in  all  probability,  the  cicatrix 
was  not  sufficiently  firm  to  resist  the  impulse  of  the 
viscera,  which  entered  the  remains  of  the  hernial 
sac.  In  the  same  manner,  after  the  common  ope- 
ration for  the  strangulated  inguinal  hernia,  although 
the  cicatrix  is  formed  very  near  the  ring,  there  is  no 
prudent  surgeon,  who  does  not  advise  the  patient  to 
wear  a bandage  the  rest  of  his  life ; observation 
having  proved  that  the  hernia  is  still  liable  to  recur. 

“ The  experience  of  several  ages  leaves  no  doubt, 
that  compression  alone  is  an  extremely  efficacious 
method  of  radically  curing  the  umbilical  hernia  of 
young  subjects.  It  is  attended  with  no  risk;  and, 
provided  it  be  executed  with  the  requisite  caution, 
it  is  hardlyever  necessary  to  continue  it  longer  than 
two  or  three  months  for  the  purpose  of  obtaining 
a complete  cure.  On  the  other  side,  if  it  be  clearly 
proved,  by  all  that  I have  been  observing,  that  the 
ligature  never  accomplishes  a perfect  cure  without 
compression,  it  is  manifest,  that  it  cannot  be  at  all 
advantageous  for  the  children  of  the  poor,  since  a 
bandage  cannot  be  dispensed  with.  It  may  be  said, 
that, ingeneral,  it  does  not  shorten  the  treatment;  for, 
in  the  most  successful  cases, the  ulcer  caused  by  it, 
is  not  healed  in  less  than  a month  ; and,  in  order 
to  make  the  cure  certain,  an  exact  compression  must 
be  afterwards  kept  up,  by  means  of  a bandage,  two 
months  longer.  It  has  already  been  stated,  that 
three  months  are  ordinarily  sufficient  for  obtaining 
a radical  cure  by  the  mere  employment  of  a com- 
pressive bandage.”  ( Scarpa , Traite  des  Hemes, 
p.  344—349.) 

M.  Girard  published  a Memoir  on  the  Umbilical 
Hernia  of  Children,  which  was  read  to  the  Medical 
Society  of  Lyons,  in  May  1811 ; and  the  object  of 
which  vvas  to  recommend  compression  as  an  effec- 
tual means  of  cure.  The  arguments  used  were 
very  similar  to  those  adduced  by  Scarpa.  In  the 
course  of  the  discussion,  M.  Cartier  affirmed, 
that  he  had  seen  many  children  operated  upon  by 
Desault,  who  were  not  cured  of  their  herniae. 
(See  Journ.  Gdn.  de  Med.  t.  xli.  1811.)  The  sub- 
ject was  afterwards  taken  up  by  the  Medical  So- 
ciety of  Paris,  and  the  result  of  the  debate  was,  that 
the  employment  of  the  ligature  ought  to  be  rejected. 
1.  Because  the  cure  of  umbilical  herniae  is  often 
accomplished  by  nature  alone.  2.  Because  com- 
pression, either  alone,  or  aided  by  tonic  remedies, 
always  succeeds.  3.  Because  the  operation  of  the 
ligature  deserves  the  triple  reproach  of  being  pain- 
ful, and  not  free  from  danger,  if  unfortunately  a 
piece  of  intestine  should  chance  to  be  included  in 
the  ligature  ; of  not  succeeding  in  general,  except 
with  the  assistance  of  compression;  and  of  being 
sometimes  uselessly  practised,  as  Desault  himself 
gives  us  instances  of.  According  to  M.  Cayol,  the 
insufficiency  of  the  ligature  was  long  since  acknow- 
ledged by  Sabatier,  Lassus,  llicherancl,  &c. 

The  treatment  by  compression  is  universally  pre- 
ferred by  British  surgeons. 

Umbilical  Hernia  in  Adult  Subjects. 

This  case  is  to  be  treated  on  the  principles  com- 
mon to  all  ruptures.  When  reducible,  the  parts 
should  be  kept  up  with  a bandage,  or  truss;  which 


plan,  however,  in  grown  up  persons,  affords  no 
hope  of  a radical  cure.  Mr.  Hey  has  described 
some  very  good  trusses  for  the  exomphalos,  which 
are  applicable  to  children,  when  compression  is  pre- 
ferred, as  well  as  to  adult  subjects.  One  was  in- 
vented by  the  late  Mr.  Marrison,  an  ingenious 
mechanic  at  Leeds. 

“ It  consists  of  two  pieces  of  thin  elastic  steel, 
which  surround  the  sides  of  the  abdomen,  and 
nearly  meet  behind.  At  their  anterior  extremity 
they  form  conjointly  an  oval  ring;  to  one  side  of 
which  is  fastened  a spring  of  steel  of  the  form  re- 
presented in  the  plate  in  Hey’s  work.  At  the  end 
of  this  spring  is  placed  the  pad  or  bolster  that 
presses  upon  the  hernia.  By  the  elasticity  of  this 
spring,  the  hernia  is  repressed  in  every  position  of 
the  body,  and  is  thereby  retained  constantly  within 
the  abdomen.  A piece  of  calico  or  jean  is  fastened 
to  each  side  of  the  oval  ring,  having  a continued 
loop  at  its  edge,  through  which  a piece  of  tape  is 
put,  that  may  be  tied  behind  the  body.  This  con- 
trivance helps  to  preserve  the  instrument  steady  in 
its  proper  situation.”  ( Practical  Obs.  in  Surgery , 
p.  231.)  In  the  second  edition  of  the  preceding 
work,  another  truss  for  exomphalos  is  described ; 
the  invention  of  Mr.  England,  of  Leeds. 

When  the  exomphalos  is  irreducible  and  large, 
the  tumour  must  be  supported  with  bandages. 

It  is  observed  by  Scarpa,  that  the  umbilical 
hernia,  and  those  of  the  linea  alba,  are  less  subject 
to  be  strangulated,  than  the  inguinal  and  femoral 
hernias  ; but  that,  when  they  are  unfortunately  af- 
fected with  strangulation,  the  symptoms  are  more 
intense,  and  gangrene  comes  on  more  rapidly,  than 
in  every  other  species  of  rupture.  If  the  opera- 
tion be  performed,  the  event  is  frequently  unfa- 
vourable, because  it  is  generally  done  too  late. 
This  practical  fact  is  proved  by  the  experience  of 
the  most  celebrated  surgeons  of  every  age.  “ 11 
est  certain  (says  Dionis)  que  de  cette  operation 
it  en  perit  plus  qu  it  n’en  rechappe .”  ( Cours 

d’ Operations,  p.  98.  eel.  \lll,avec  les  notes  de  La 
Faye.)  He  also  adds,  that  they  who  have  the 
misfortune  to  be  afflicted  with  an  exomphalos 
should  rather  dispense  with  their  shirt,  than  a 
bandage.  Heister  says  nearly  the  same  thing.  (In- 
stil. Chirurg.  t.  ii.  cap.  94. ) 

When  the  omentum  alone  is  strangulated  in  the 
exomphalos,  or  hernia  of  the  linea  alba,  observa- 
tion proves,  that  the  symptoms  are  not  less  intense, 
than  when  the  intestine  is  also  incarcerated. 
There  is  this  difference,  however,  that  when  the 
omentum  alone  is  strangulated,  only  nausea  occurs, 
and,  if  vomiting  should  likewise  take  place,  it  is  less 
frequent  and  violent  than  when  the  bowel  itself  is 
strangulated.  In  the  first  case,  the  stools  are 
hardly  ever  entirely  suppressed.  The  proximity 
of  the  stomach  is,  no  doubt,  the  reason,  why  the 
strangulation  of  the  omentum,  in  the  umbilical 
hernia,  occasions  far  more  intense  symptoms  of 
sympathetic  irritation,  than  the  strangulation  of  the 
same  viscus  in  the  inguinal,  or  crural  hernia. 

Here,  the  operation  is  not  only  always  necessary, 
but  urgently  required.  It  is  not  materially  diffe- 
rent from  that,  which  is  practised  for  strangulated 
inguinal  and  crural  herniae  ; but,  in  general,  it  de 
mands  greater  circumspection,  on  account  of  the 
connection,  or  intimate  adhesions,  which  frequently 
exist  between  the  integuments  and  hernial  sac,  and 
also  the  adhesions,  which  often  prevail  between 
the  latter  part  and  the  omentum  which,  it  contains. 


The  situation  of  the  intestine,  which  is  frequently 
covered  by,  and  enveloped  in  the  omentum,  is 
another  circumstance  deserving  earnest  attention. 

( Scarpa , Traite  des  Hernies,  p.  361,  362.) 

Mr.  Pott  is  not  such  an  advocate  as  Scarpa  for 
the  early  performance  of  the  operation  in  cases  of 
exomphalos  : — “ The  umbilical,  like  the  inguinal 
hernia,  becomes  the  subject  of  chirurgic  operation, 
when  the  parts  are  not  reducible  by  the  hand  only, 
and  are  so  bound  as  to  produce  bad  symptoms. 
But  though  I have,  in  the  inguinal  and  scrotal 
hernias,  advised  the  early  use  of  the  knife,  I cannot 
press  it  so  much  in  this  : the  success  of  it  is  very 
rare,  and  I should  make  it  the  last  remedy.  In- 
deed, I am  much  inclined  to  believe,  that  the  bad 
symptoms  which  attend  these  cases  are  most  fre- 
quently owing  to  disorders  in  the  intestinal  canal,  and 
not  so  often  to  a stricture  made  on  it  at  the  navel,  as 
is  supposed.  I do  not  say  that  the  latter  does  not 
sometimes  happen ; it  certainly  does ; but  it  is 
often  believed  to  be  the  case  when  it  is  not. 

“When  the  operation  becomes  necessary,  it 
consists  in  dividing  the  skin  and  hernial  sac,  in  such 
manner  as  shall  set  the  intestine  free  from  stricture, 
and  enable  the  surgeon  to  return  it  into  the  abdo- 
men.” (Pott,  On  Ruptures.) 

The  rest  of  the  conduct  of  the  surgeon  is  to  be 
regulated  by  the  usual  principles. 

The  division  of  the  stricture  is  properly  recom- 
mended to  be  made  directly  upward,  in  the  course 
of  the  linea  alba. 

In  consequence  of  the  great  fatality  of  the  usual 
operation  for  the  exomphalos,  I think  the  plan 
suggested,  and  successfully  practised  by  Sir  A. 
Cooper,  in  two  instances,  should  always  be  adopted 
whenever  the  tumour  is  large,  and  free  from  gan- 
grene ; a plan,  that  has  also  received  the  high 
sanction  of  that  distinguished  anatomist  and  surgeon, 
Professor  Scarpa.  ( Traite  des  Hernies,  p.  362.) 
Perhaps,  I might  safely  add,  that  when  the  parts 
admit  of  being  reduced,  without  laying  open  the 
sac,  this  method  should  always  be  preferred.  It 
consists  in  making  an  incision  just  sufficient  to 
divide  the  stricture,  without  opening  the  sac  at  all, 
or,  at  all  events,  no  more  of  it  than  is  inevitable. 

In  umbilical  hernia,  of  not  a large  size,  Sir  A. 
Cooper  recommends  the  following  plan  of  Ope- 
rating:— “As  the  opening  into  theabdomen  isplaced 
towards  the  upper  part  of  the  tumour,  I began  the 
incision  a little  below  it,  that  is,  at  the  middle  of 
the  swelling,  and  extended  it  to  its  lowest  part.  I 
then  made  a second  incision  at  the  upper  part  of 
the  first,  and  at  right  angles  with  it,  sq  that  the 
double  incision  was  in  the  form  of  the  letter  T,  the 
top  of  which  crossed  the  middle  of  the  tumour. 
The  integuments  being  thus  divided,  the  angles  of 
the  incision  were  turned  down,  which  exposed  a 
considerable  portion  of  the  hernial  sac.  This  being 
then  carefully  opened,  the  finger  was  passed  below 
the  intestines  to  the  orifice  of  the  sac  at  the  umbili- 
cus, and  the  probe-pointed  bistoury  being  in- 
troduced upon  it,  I directed  it  into  the  opening  at 
the  navel,  and  divided  the  linea  alba  downwards, 
to  the  requisite  degree,  instead  of  upwards,  as  in 
the  former  operation.  When  the  omentum  and  in- 
testine are  returned,  the  portion  of  integument  and 
sac,  which  is  left,  falls  over  the  opening  at  the 
umbilicus,  covers  it,  and  unites  to  its  edge,  and 
thus  lessens  the  risk  of  peritoneal  inflammation,  by 
more  readily  closing  the  wound.”  (On  Crural  and 
Umbilical  Hernia.) 
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Less  frequent  Kinds  of  Hernia. 

The  ventral  hernia,  described  by  Celsus,  is  not 
common;  it  may  appear  at  almost  any  point  of  the 
anterior  part  of  the  belly,  but  is  most  frequently 
found  between  the  recti  muscles.  The  portion  of 
intestine,  &c.  is  always  contained  in  a sac,  made 
by  the  protrusion  of  the  peritoneum.  Sir  A. 
Cooper  imputes  the  disease  to  the  dilatation  of  the 
natural  foramina  for  the  transmission  of  vessels,  to 
congenital  deficiencies,  lacerations,  and  wounds, 
of  the  abdominal  muscles,  or  their  tendons.  In 
small  ventral  hernias,  a second  fascia  is  found  be- 
neath the  superficial  one  ; but,  in  large  cases,  the 
latter  is  the  only  one  covering  the  sac. 

Hernia)  in  the  course  of  the  linea  alba  sometimes 
occur  so  near  the  umbilicus,  that  they  are  liable  to 
be  mistaken  for  true  umbilical  ruptures.  They  may 
take  place  either  above,  or  below  the  navel.  The 
first  case,  however,  is  more  frequent  than  the 
second  ; and  the  following  is  the  reason  of  this  cir- 
cumstance, according  to  the  opinion  of  Scarpa  : — 
“ The  upper  half  of  the  linea  alba,  that  which  ex- 
tends from  the  ensiform  cartilage  to  the  umbilicus 
is  naturally  broader  and  weaker  than  the  lower 
half,  the  recti  muscle  coming  nearer  and  nearer 
together,  as  they  descend  from  the  navel  to  the 
pubes.”  (Scarpa,  Traite  de  Hernies,  p.  333.) 

The  hernial  sac  of  ruptures  at  the  upper  part 
of  the  linea  alba  may  contain  a noose  of  intestine, 
and  a piece  of  the  omentum,  though,  in  most  cases, 
a portion  of  the  latter  membrane  alone  forms  the 
contents.  In  some  subjects,  the  linea  alba  is  so 
disposed  to  give  way,  that  several  hernias  are  ob- 
served to  be  formed  successively  in  the  inter- 
space between  the  ensiform  cartilage  and  the 
umbilicus. 

M.  Jules  Cloquet  has  recorded  a case  of  ven- 
tral hernia,  reaching  from  the  ensiform  cartilage 
to  the  pubes.  The  skin,  covering  it,  was  so  thin, 
that  the  convolutions  of  the  bowels  were  plainly 
visible.  The  cicatrix  of  the  navel  was  perceptible 
rather  towards  the  left  side  of  the  swelling.  (See 
Pathologie,  Chir.  p,  102.) 

“ With  respect  to  the  small  hernia  (says 
Scarpa)  which  is  considered  as  formed  by  the 
stomach,  and  concerning  which  Hoin  and  Garen- 
geot.  have  written  so  much  (without  either  of  them 
having  related,  at  least  to  my  knowledge,  a single 
example  proved  by  dissection),  it  is  at  least  un- 
proved, that  it  was  exclusively  formed  by  this 
viseus.  I do  not  see,  why  the  other  viscera,  par- 
ticularly the  omentum  and  transverse  colon,  might 
not  also  contribute  to  it.  In  my  judgment,  it  only 
differs  from  other  hernias  of  the  linea  alba,  in  being 
situated  on  the  left  side  of  the  ensiform  cartilage, 
a situation  that  must  materially  influence  the 
symptoms  of  the  case.  In  fact,  whatever  may  be 
the  viscera,  which  form  it,  a sympathetic  irrita- 
tion of  the  stomach  is  occasioned,  that  is  much 
more  intense,  than  that  which  ordinarily  accom- 
panies unbilical  herniae,  those  of  the  lower  part 
of  the  linea  alba,  or,  in  short,  all  other  herniae, 
which  are  more  remote  from  the  stomach.”  (On. 
cit.  p.  334.) 

The  following  are  the  circumstances,  by  which 
the  Umbilical  hernia,  and  that  which'  occurs 
in  the  linea  alba  near  the  navel,  may  be  dis- 
criminated. 

The  first,  whether  in  the  infant,  or  the  adult, 
has  a roundish  neck,  or  pedicle,  at  the  circum- 


HERNIA. 


750 

ference  of  which,  the  aponeurotic  edge  of  the 
umbilical  ring  can  be  felt.  Whatever  may  be  its 
size,  its  body  always  retains  nearly  a spherical 
shape.  Neither  at  its  apex,  nor  its  sides,  is  any 
wrinkling  of  the  skin,  or  any  thing  like  the  cica- 
trix of  the  navel,  distinguishable.  At  some 
points  of  the  surface  of  the  tumour,  the  skin  is 
merely  somewhat  paler  and  thinner,  than  else- 
where. 

On  the  contrary,  the  hernia  of  the  linea  alba 
has  a neck,  or  pedicle,  of  an  oval  form,  like  the 
fissure,  through  which  it  is  protruded.  The  body 
of  the  tumour  is  also  constantly  oval.  If  the  finger 
be  pressed  deeply  round  its  neck,  the  edges  of 
the  opening  in  the  linea  alba  can  be  felt ; and,  if 
the  hernia  be  situated  very  near  the  umbilical 
ring,  the  cicatrix  of  the  navel  may  be  observed 
upon  one  side  of  it,  which  cicatrix  retains  its 
rugosity  and  all  its  natural  appearance  ; a certain 
indication,  that  the  viscera  are  not  protruded 
through  the  umbilical  ring.  ( Scarpa , Traite  des 
Hernies,  p.  336.) 

The  distinction,  which  Scarpa  has  established 
between  the  umbilical  hernia,  properly  so  called, 
and  those  of  the  linea  alba,  is  not  useless  in 
regard  to  practice.  Indeed,  when  the  latter  are 
left  to  themselves,  they  make  much  slower  pro- 
gress than  the  former.  On  account  of  their 
smallness,  they  frequently  escape  notice,  particu- 
larly in  fat  persons,  and  when  situated  at  the  side 
of  the  ensiform  cartilage.  They  occasion,  how- 
ever, complaints  of  the  stomach,  habitual  colics, 
especially  after  meals ; and,  unfortunately  for  the 
patient,  he  may  be  tormented  a very  long  time  by 
these  indispositions,  before  the  true  cause  of  them 
is  discovered. 

The  umbilical  hernia  may  be  known  from  the 
earliest  period  of  its  formation,  by  the  alteration, 
which  it  produces  in  the  cicatrix  of  the  navel,  and 
the  rapidity  of  its  increase. 

In  other, respects,  these  two  kinds  of  herniae 
demand  the  same  means  of  cure ; but  those  of 
the  linea  alba,  cceteris  paribus,  are  more  difficult 
to  cure,  than  ruptures  at  the  umbilicus.  This  is 
probably  owing  to  the  natural  tendency,  which 
the  umbilical  ring  has  to  close,  when  the  hernia 
is  kept  well  reduced,  whilst  accidental  openings 
in  the  linea  alba  have  not  the  same  advantage. 
( Scarpa , p.  340.) 

When  a common  ventral  hernia  has  been  re- 
duced, should  be  kept  in  its  place  by  means  of  a 
bandage  or  truss.  When  strangulated,  it  admits, 
more  frequently,  than  most  other  cases,  of  being 
relieved  by  medical  treatment.  If  attended  with 
stricture,  which  cannot  otherwise  be  relieved,  that 
stricture  must  be  carefully  divided.  Sir  A.  Cooper 
recommends  the  valvular  incision,  and  the  dilata- 
tion to  be  made,  either  upward  or  downward,  ac- 
cording to  the  relative  situation  of  the  tumour  and 
epigastric  artery,  which  crosses  the  lower  part  of 
, the  linea  semilunaris. 

Pudendal  Hernia. — This  is  the  name  assigned 
by  S'r  A.  Cooper  to  the  hernia,  which  descends 
between  the  vagina  and  ramus  ischii,  and  forms 
an  oblong  tumour  in  the  labium,  capable  of  being 
traced  within  the  pelvis,  as  far  as  the  os  uteri. 
He  thinks,  that  this  case  has  sometimes  been 
mistaken  for  a hernia  of  the  foramen  ovale. 
When  reducible,  a common  female  bandage,  or 
the  truss  used  for  a prolapsus  ani,  should  be  worn. 
A pessary,  unless  very  large,  could  not  well  keep 


the  parts  from  descending,  as  the  protrusion  happens 
so  far  from  the  vagina.  Sir  A.  Cooper  is  of 
opinion,  that,  when  strangulated,  this  hernia,  in 
consequence  of  the  yielding  nature  of  the  parts, 
may  generally  be  reduced,  by  pressing  them,  with 
gentle  and  regular  force,  against  the  inner  side  of 
the  branch  of  the  ischium.  If  not,  the  warm 
bath,  bleeding,  and  tobacco  clysters,  are  advised. 
Were  an  operation  indispensable,  the  incision 
should  be  made  in  the  labium,  the  lower  part  of 
the  sac  carefully  opened,  and  with  a concealed 
bistoury,  directed  by  the  finger,  in  the  vagina, 
the  stricture  should  be  cut  directly  inward, 
towards  the  vagina.  The  bladder  should  be 
emptied,  both  before  the  manual  attempts  at  re- 
duction and  the  operation.  (On  Crural  Hernia , 
&;c.  p.  64.) 

Vaginal  Hernia.  — A tumour  occurs  within  the 
os  externum.  It  is  elastic,  but  not  painful. 
When  compressed,  it  readily  recedes;  but  is  re- 
produced by  coughing,  or  even  without  it,  when 
the  pressure  is  removed.  The  inconveniences  pro- 
duced are  an  inability  to  undergo  much  exercise  or 
exertion  ; for,  every  effort  of  this  sort  brings  on  a 
sense  of  bearing  down.  The  vaginal  hernia  pro- 
trudes in  the  space,  left  between  the  uterus  and 
rectum.  This  space  is  bounded  below  by  the  pe- 
ritoneum, which  membrane  is  forced  downwards 
towards  the  perineum  ; but,  being  unable  to  pro- 
trude further  in  that  direction,  is  pushed  towards 
the  back  part  of  the  vagina.  In  one  case,  Sir  A. 
Cooper  advised  the  use  of  a pessary  ; but  the  plan 
was  neglected.  Probably,  these  cases  are  always 
intestinal. 

Some  hernias  protrude  at  the  anterior  part  of 
the  vagina.  (Sir  A.  Cooper,  On  Crural  Hernia, 
p.  65,  66.) 

Perineal  Hernia. — In  men,  the  parts  protrude 
between  the  bladder  and  rectum  ; in  women, 
between  the  rectum  and  vagina.  The  hernia 
does  not  project,  so  as  to  form  an  external  tu- 
mour ; and,  in  men,  its  existence  can  only  be  dis- 
tinguished by  examination  in  the  rectum.  In 
women,  it  may  be  detected  both  from  this  part  and 
the  vagina. 

In  case  of  strangulation,  perhaps  this  hernia 
might  be  reduced  by  pressure  from  within  the 
rectum.  An  interesting  case  of  perineal  hernia, 
which  took  place  from  the  peritoneum  being 
wounded  with  the  gorget  in  lithotomy,  is  re- 
lated by  Air.  Bromfield.  (Chirurgical  Obs. 
p.  264.) 

The  reducible  perineal  hernia  in  women  may 
be  kept  from  descending,  by  means  of  a large 
pessary.  Both  this  kind  of  rupture  and  the  va- 
ginal may  prove  very  dangerous  in  cases  of  preg- 
nancy. (See  Smellie’s  Midwifery , case  5.) 

Sacro-rectal  Hernia. — In  a young  infant, 
where  the  ossification  of  the  sacrum  was  incom- 
plete, a protrusion  is  said  to  have  been  met  with 
through  an  opening  in  that  bone.  The  possibi- 
lity of  such  a case  should  be  remembered,  in  order 
that  the  disease  may  not  be  mistaken  for  spina 
bifida.  (See  Journ.  of  Foreign  Med.  No.  16. 

p.  616.) 

Thyroid  Hernia,  or  Hernia  Foraminis  Ovale. 
— In  the  anterior  and  upper  part  of  the  obtu- 
rator ligament,  there  is  an  opening,  through 
which  the  obturator  artery,  vein,  and  nerve  pro- 
ceed, and  through  which,  occasionally,  a piece  of 
omentum,  or  intestine,  is  protruded,  covered  by 
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a part  of  the  peritoneum,  which  constitutes  the 
hernial  sac. 

In  the  case,  which  Sir  A.  Cooper  met  with, 
the  hernia  descended  above  the  obturatores  mus- 
cles. The  os  pubis  was  in  front  of  the  neck  of  the 
sac ; three-fourths  of  it  were  surrounded  by  the 
obturator  ligament ; and  the  fundus  of  the  sac  lay 
beneath  the  pectineus  and  adductor  brevis  mus- 
cles, The  obturator  nerve  and  artery  were  si- 
tuated behind  the  neck  of  the  sac,  a little  towards 
its  inner  side.  This  species  of  hernia  can  only 
form  an  outward  tumour,  when  very  large.  Ga- 
rengeot,  however,  met  with  an  instance,  in  which 
there  was  not  only  a swelling,  but  one  attended 
with  symptoms  of  strangulation  : he  reduced 
the  hernia,  which  went  up  with  a guggling  noise  ; 
the  symptoms  were  stopped,  and  stools  soon  fol- 
lowed. 

M.  Jules  Cloquet  gives  the  particulars  of  a 
thyroid  hernia,  met  with  in  the  dead  body  of  a 
woman,  aged  about  fifty.  It  formed  a slight 
roundish  tumour  in  the  lower  part  of  the  left  groin; 
and  the  skin  over  it  was  of  a purple  colour.  On 
opening  the  abdomen,  all  the  upper  portion  of  the 
small  intestines  was  inflamed,  and  enormously  dis- 
tended with  liquid  feces  and  gas.  A noose  of  the 
bowel,  which  was  strangulated  in  the  thyroid  fora- 
men, had  given  way  at  two  points  just  above  the 
stricture,  and  the  intestinal  matter  had  escaped 
freely  into  the  cavity  of  the  peritoneum.  A piece 
of  omentum  also  protruded  at  the  upper  part  of 
the  thyroid  foramen,  together  with  the  intestine. 
On  dissection,  M.  Cloquet  found  the  hernia  co- 
vered successively  by  the  skin  and  superficial 
fascia  ; the  fascia  lata  ; and  the  middle  adductor 
and  pectineus  muscles,  which  were  raised  up  by 
the  protrusion  which  had  passed  between  the 
fibres  of  the  adductor  brevis.  There  were  two 
saphenal  veins,  which,  as  well  as  the  crural  ves- 
sels, were  somewhat  displaced  outwards  by  the 
tumour.  The  tumour  was  oblong,  with  an  ob- 
lique direction,  from  above  inwards,  and  it  was 
divided  by  a constriction  into  two  portions ; the 
larger  above,  the  smaller  below.  The  upper  portion 
ascended  towards  the  spine  of  the  pubes,  in  front  of 
the  obturator  externus,  and  behind  some  fibres  of  the 
adductor  brevis.  This  part  of  the  sac  was  higher 
up,  than  the  opening  by  which  the  hernia  had  es- 
caped. The  obturator  vessels  and  nerve,  and  the 
hypogastric  vein,  lay  to  the  outer  side  and  behind 
the  neck  of  the  sac,  below  which  the  artery  di- 
vided into  two  branches.  The  lower  of  these 
passed  behind  the  sac  to  be  distributed  to  the  ob- 
turator externus,  and  adductor  brevis;  while  the 
other  passed  also  behind  the  sac,  and  then  turning 
round  its  inner  side,  on  a level  with  the  neck,  pro- 
ceeded in  front  of  it  to  the  pectineus.  The  sac 
rested  posteriorly  on  the  obturator  externus  muscle, 
which  it  had  separated  from  the  ligament.  (See 
Jules  Cloquet,  Pathologie,  Chir.  p.  107.) 

The  hernia  of  the  foramen  ovale,  when  re- 
ducible, must  be  kept  up  with  a suitable  truss  ; 
and  if  it  were  strangulated,  and  not  capable  of 
relief  from  the  usual  means,  an  operation  would 
be  requisite,  though  attended  with  difficulties. 
The  division  of  the  obturator  ligament  and  mouth 
of  the  sac  should  be  made  inwards,  to  avoid  the 
obturator  artery.  If  this  vessel,  however,  were 
to  arise  in  common  with  the  epigastric  artery,  it 
would  be  exposed  to  injury  by  following  this 
plan.  (See  Garengeot  in  Mdm.  de  VAcad,  de 
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Chir.  t.  i.  Sir  A.  Cooper,  On  Crural  Hernia,  fyc. 
P.  70.) 

Cystocele.  — As  Mr.  Pott  observes,  “ The 
urinary  bladder  is  also  liable  to  be  thrust  forth 
from  its  proper  situation,  either  through  the 
opening  in  the  oblique  muscle,  like  the  inguinal 
hernia,  or  under  Poupart’s  ligament,  in  the  same 
manner  as  the  femoral. 

“ This  is  not  a very  frequent  species  of  hernia, 
but  does  happen,  and  has  as  plain  and  determined 
a character  as  any  other. 

“ It  has  been  mentioned  by  Bartholin,  T.  Dom. 
Sala,  Platerus,  Bonetus,  Ruysch,  Petit,  Mery, 
Verdier,  &c.  In  one  of  the  histories  given  by 
the  latter,  the  urachus,  and  impervious  umbilical 
artery  on  the  left  side,  were  drawn  through  the 
tendon  into  the  scrotum,  with  the  bladder;  in 
another,  he  found  four  calculi. 

“ Ruysch  gives  an  account  of  one  complicated 
with  a mortified  bubonocele.  Petit  says,  he  felt 
several  calculi  in  one,  which  were  afterwards  dis- 
charged through  the  urethra.  (See  also  J.  G.  F. 
John  de  insolita  Calculi  Ingentis  per  Scrotum  Ex- 
clusione.  Wittenburg,  1750.) 

“ Bartholin  speaks  of  T.  Dom,  Sala  as  the 
first  discoverer  of  the  disease,  and  quotes  a case 
from  him,  in  which  the  patient  had  all  the  symp- 
toms of  a stone  in  his  bladder : the  stone  could 
never  be  felt  by  the  sound,  but  was  found  in  the 
bladder  (which  had  passed  into  the  groin)  after 
death.”  (Pott.) 

According  to  Sir  Astley  Cooper,  the  increase  or 
diminution  of  the  size  of  the  tumour  is  not  much 
affected  by  the  position  of  the  patient’s  body,  but 
depends  more  upon  the  accumulation,  or  evacu- 
ation of  urine.  “ This  variation  of  size,  however, 
is  not  always  observable,  as  the  bladder  does  not 
always  discharge  the  whole  of  its  contents,  when 
the  patient  makes  water ; that  part  of  the  viscus 
within  the  pelvis  completely  emptying  itself,  while 
the  portion  within  the  scrotum  remains  distended, 
as  before  the  attempt  to  void  the  urine.  Persons, 
therefore,  labouring  under  this  complaint  are 
sometimes  under  the  necessity  of  raising  the  scro- 
tum, and  pressing  upon  it,  in  order  to  force  its 
contents  into  the  pelvic  portion  of  the  bladder, 
by  which  means  the  whole  volume  of  water  is 
discharged  by  the  urethra.”  Another  troublesome 
symptom  is  frequent  desire  to  make  water,  caused 
by  its  imperfect  evacuation.  The  fluctuation 
might  lead  to  a suspicion  of  hydrocele  ; but,  in 
the  two  cases,  seen  by  Sir  Astley  Cooper,  there 
was  no  transparency.  (On  Hernia , part  ii. 
p.  63.) 

This  circumstance,  together  with  the  return  of  the 
urine  into  the  bladder  in  the  pelvis,  and  the  conse- 
quent desire  to  make  water,  or  the  tumour  being 
compressed,  will  prevent  such  a mistake.  But 
Bertrand  met  with  a case,  in  which  such  recession 
of  the  urine  could  not  be  made  to  take  place  by 
pressure.  Verdier  gives  a case,  in  which  a cal- 
culus in  the  protruded  part  of  the  bladder,  was 
mistaken  for  a bubo,  and  caustic  was  applied,  by 
which  an  urinary  fistulous  opening  was  produced. 

As  the  bladder  is  only  covered  in  part  by  the 
peritoneum,  the  hernia  cystica  has  no  sac  ; and 
when  complicated  with  a bubonocele,  that  portion 
of  the  bladder  which  forms  the  cystic  hernia  lies 
between  the  intestinal  hernia  and  the  spermatic 
chord  — that  is,  the  intestinal  hernia  must  be  ante- 
rior to  the  cvstic. 
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The  vesical  hernia  is  believed  by  Sir  Astley 
Cooper  to  have  its  origin  in  a relaxed  state  of  the 
bladder,  and  he  suspects,  that  the  protrusion  may 
also  be  promoted  by  neglect  to  empty  the  bladder 
at  the  time  required.  The  bladder  thus  becomes 
distended  laterally  ; and  then  reaches  the  superior 
opening  of  the  inguinal  canal,  through  which  it  is 
forced  by  the  pressure  of  the  superincumbent 
viscera,  and  the  action  of  the  diaphragm  and  abdo- 
minal muscles.  “ As  the  anterior  and  lateral 
parts  of  the  bladder  are,  in  some  degree,  devoid  of 
peritoneal  covering,  the  bladder  at  first  enters  the 
inguinal  canal,  without  bringing  that  membrane 
with  it;  but,  as  soon  as  the  fundus  begins  to  de- 
scend, the  peritoneum  accompanies  it ; and  with 
the  sac,  thus  formed,  intestine  and  omentum  after- 
wards protrude.”  (See  Sir  A.  Cooper,  On  Hernia, 
part  ii.  p.  64.  ed.  2.) 

While  recent,  this  kind  of  hernia  is  reducible, 
and  should  be  kept  up  with  a truss.  When  it  is 
of  any  date,  or  has  arrived  to  any  considerable  size, 
as  Pott  remarks,  the  urine  cannot  be  discharged, 
without  lifting  up,  and  compressing  the  scrotum  : 
the  outer  surface  of  the  bladder  is  now  become 
adherent  to  the  cellular  membrane,  and  the  patient 
must  be  contented  with  a suspensory  bag. 

“ In  case  of  complication  with  a bubonocele,  if 
the  operation  becomes  necessary,  great  care  must 
be  taken  not  to  open  the  bladder  instead  of  the 
sac,  to  which  it  will  always  be  found  to  be  poste- 
rior.” 

Verdier  and  Sharp  , have  accurately  described 
the  cystocele.  Pott  hasrecordedtwo  cases,  which 
fell  under  his  observation.  (Vol.  iii.)  Pipelet 
mentions  a cystic  hernia  in  perinmo  ; and  several 
cases  of  its  occurrence  in  the  female.  ( Acad.de 
Chir.  t.  4.)  Pott  cut  into  one  cystocele  by  mis- 
take. Mention  is  made  (Edin.  Surg.  Journ.  vol. 
iv.  p.  512.)  of  a cystic  hernia,  which  protruded 
between  the  origins  of  the  levator  ani,  and  obtura- 
tor internus  muscles  : the  tumour  made  its  appear- 
ance in  the  pudendum  of  an  old  woman.  A 
similar  case  is  published  in  Sir  Astley  Cooper’s 
work,  as  communicated  to  him,  by  Mr.  Burns,  of 
Glasgow.  Sir  Astley  has  also  recorded  the  par- 
ticulars of  the  dissection  of  two  inguinal  cys- 
toceles. 

An  instance  of  protrusion  of  the  bladder 
through  a wound,  caused  by  a bullock’s  horn,  is 
recorded  by  Larrey.  (Mem,  de  Chir.  Mil.  t.  4. 
p.  289.) 

hchiatic  Hernia. — This  disease  is  very  rare.  A 
case,  however,  which  was  strangulated,  and  un- 
discovered till  after  death,  is  related  in  Sir  A. 
Cooper’s  second  part  of  his  work  on  hernia.  It 
was  communicated  by  Hr.  Jones,  so  celebrated 
for  his  book  on  hemorrhage.  The  disease  hap- 
pened in  a young  man,  aged  27.  On  opening 
the  abdomen,  the  ileum  was  found  to  have  de- 
scended on  the  right  side  of  the  rectum  into  the 
pelvis,  and  a fold  of  it  was  protruded  into  a small 
sac,  which  passed  out  of  the  pelvis  at  the  ischia- 
tic  notch.  1 The  intestine  was  adherent  to  the  sac 
at  two  points  : the  strangulated  part,  and  about 
three  inches  on  each  side,  were  very  black.  The 
intestines  towards  the  stomach  were  much  dis- 
tended with  air,  and  here  and  there  had  a livid 
spot  on  them.  A dark  spot  was  even  found  on 
the  stomach  itself,  just  above  the  pylorus.  The 
colon  was  exceedingly  contracted,  as  far  as  its 
sigmoid  flexure.  A small  orifice  was  found  in  the 


side  of  the  pelvis,  in  front  of,  but  a little  above, 
the  sciatic  nerve,  and  on  the  forepart  of  the  pyri- 
formis  muscle.  The  sac  lay  under  the  glutaeus 
maximus  muscle,  and  its  orifice  was  before  the 
intei’nal  iliac  artery,  below  the  obturator  artery, 
but  above  the  vein.  Sir  A.  Cooper  remarks,  that 
a reducible  case  might  be  kept  up  with  a spring- 
truss,  and,  that  if  an  operation  were  requisite,  the 
orifice  of  the  sac  should  be  dilated  directly  forwards. 
( On  Crural  Hernia,  <Sfc.  p.  73.) 

Phrenic  Hernia. — -The  abdominal  viscera  are 
occasionally  protruded  through  the  diaphragm, 
either  through  some  of  the  natural  apertures  in 
this  muscle,  or  deficiencies,  or  wounds,  and  la- 
cerations in  it.  The  second  kind  of  case  is  the 
most  frequent : — Morgagni  furnishes  an  instance  of 
the  first.  Two  cases,  related  by  Dr.  Macauley, 
in  Med.  Obs.  and  Inq.  vol.  i. ; two  more  detailed  in 
the  Medical  Records,  and  Researches ; and  two 
other’s  published  by  Sir  A.  Cooper,  are  instances 
of  the  second  sort : and  another  case  has  been 
lately  recorded  by  the  latter  gentleman,  affording 
an  example  of  the  third  kind.  A laceration  of  the 
diaphragm  by  fractured  ribs,  has  produced  a her- 
nia. A case  of  this  kind  was  dissected  by  Mr. 
Travers,  at  Guy’s  Hospital.  (Med.  Chir.  Trans. 
vol.  vi.  p.  375.)  In  this  last  volume  may  also  be 
found  the  particulars  of  an  interesting  example,  in 
which  a considerable  part  of  the  large  curvature 
of  the  stomach  was  protruded  through  a fissure  of 
the  diaphragm.  The  accident  was  unattended 
with  any  fracture  of  the  ribs,  and  was  caused  by 
the  upsetting  of  a stage-coach,  on  which  the  patient 
was  an  outside  passenger.  Before  death,  he  vo- 
mited up  a large  quantity  of  blood,  and  a small 
semicircular  aperture  was  discovered  on  dissection 
in  the  lower  part  of  the  strangulated  portion  of  the 
stomach.  (P.  378,  379.)  See  also  B.  Stehelin, 
Tentamen,  Med.  quod  ventriculum,  qui  in  ihoracem 
migraverat,  &;c.  describit,  1721  (in  Halleri  Disp. 
Anat.  tom.  vi.  p.  675.)  Hilclanus,  Pare,  Petit, 
Schenck,  &c.,  also  mention  cases  of  phrenic  hernia. 
The  disease  is  quite  out  of  the  reach  of  art. 

Mesenteric  Hernia. — If  one  of  the  layers  of  the 
mesentery  be  torn  by  a blow,  while  the  other  re- 
mains in  its  natural  state,  the  intestines  may  in- 
sinuate themselves  into  the  aperture,  and  form  a 
kind  of  hernia.  The  same  consequence  may 
result  from  a natural  deficiency  in  one  of  these 
layers.  Sir  A.  Cooper  recor’ds  a case,  in  which 
all  the  small  intestines,  except  the  duodenum, 
were  thus  eircumstanced.  The  symptoms  during 
life  were  unknown.  (On  Crural  Hernia,  fyc., 
p.  82.) 

Mesocolic  Hernia. — So  named  by  Sir  Astley 
Cooper,  when  the  bowels  glide  between  the  layers 
of  the  mesocolon.  A specimen  of  this  disease  is 
preserved  at  St.  Thomas’s  Hospital. 

Every  surgeon  should  be  aware,  that  the  intes- 
tines may  be  strangulated  within  the  abdomen 
from  the  following  causes: — 1.  Apertures  in  the 
omentum,  mesentery,  or  mesocolon,  through  which 
the  intestine  protrudes.  2.  Adhesions,  leaving  air 
aperture,  in  which  a piece  of  intestine  becomes 
confined.  3.  Membranous  bands  at  the  mouths 
of  hernial  sacs,  which  becoming  elongated,  by  the 
frequent  protrusion  and  return  of  the  viscera,  sur- 
round the  intestine,  so  as  to  strangulate  them  within 
the  abdomen,  when  returned  from  the  sac.  (See 
Sir  A.  Cooper,  On  Crural  Hernia,  fyc.  p.  85.) 

Pott  remarks;  that  “ Kuysch  gives  an  account 


HERNIA 

of  an  impregnated  uterus  being  found  on  the  out- 
side of  the  abdominal  opening  ; and  so  do  Hil- 
danus  and  Sennertus.  Ruysch  also  gives  an 
account  of  an  entire  spleen  having  passed  the 
tendon  of  the  oblique  muscle.  And  I have  myself 
seen  the  ovaria  removed  by  incision,  after  they  had 
been  some  months  in  the  groin.”  ( Vol.  ii.) 

Franco , Traite  des  Hernies,  &c.,  8vo.  Lyons,  1561. 
Littre,  Observation  sur  une  Nouvelle  Espece  de  Hernie ; 
Mem.  de  l’Acad.  des  Sciences,  1700.  Mery , in  the  same 
work,  1701.  Littre  sur  une  Hernie  Rare ; same  work, 
1714.  Heister,  Instit.  Chirurg.  et  de  Hernia  Incarcerate 
Suppurata  non  semper  lethali.  Peyronie , Observations, 
&c.  sur  la  Cure  des  Hernies  avec  Gangrene;  Mem.  de 
1’Acad.  de  Chir.  t.  i.  J.  G.  Gun%,  Obs.  Anatomico- 
chirurgicarum  de  Herniis  Libellus,  Lips.  1744  ; et  Pro- 
lusio  Invitatoria  in  qua  de  Entero-Epiplocele  agebat,  ! 
Lips.  1746.  Arnaud  on  Hernias,  1748  ; also  his  Mtim.  de 
Chir.  Haller  de  Herniis  Congenitis,  1749.  Garengeot 
sur  plusieurs  Hernies  singulieres  ; Mem.  de  l’Acad.  de 
Chir.  t.  ii.  Moreau  sur  les  Suites  d’une  Hernie  Optiree  ; 
Mem.  de  l’Acad.  de  Chir.  t.  iii.  Haller , Herniarum 
Adnotationes  ; extant,  in  Opuscul.  Pathol.  1755.  Le 
Blanc , Nouvelle  Mbthode  d’Operer  les  Hernies;  avec 
uu  Essai  sur  les  Hernies,  par  M.  Hoin ; Orleans,  1767. 
8vo.  Louis,  Reflexions  sur  1’ Operation  de  la  Hernie; 
Mem.  de  l’Acad.  de  Chir.  t.  iv.  Hoin,  Essai  sur  les 
Hernies  rares  et  peu  connues,  1767.  Pott’s  Works, 
vols.  ii.  and  iii.  Goursaud  sur  la  Difference  des  Causes 
de  l’Etranglement  des  Hernies , Mem.  de  l’Acad.  de'Chir. 
t.  iv.  Le  Bran,  Operations  de  Chir.  et  Obs.  de  Chir. 
obs.  57.  F.  Hildanus,  cent,  v.  obs.  54.  J.  L.  Petit,  Mai, 
Chir.  tom.  ii.  S.  Sharp,  On  the  Operations,  and  m his 
Critical  Inquiry.  Bertrandi,  Traite  des  Operations  ; et 
Exemple  d’une  Hernie  form  tie  du  Cote  droit  par  l’lntestin 
Ileum  seulement,  dont  une  Portion  s’^toit  echappee  par 
une  des  Echancrures  Ischiatiques,  en  se  glissant  sur  les 
Ligaments  Sacrosciatiques  ; Mem.de  Chir.  t.  ii.  Saltz- 
mann,  Disp.  de  Vesicas  Urinarias  Hernia,  1712.  Mery  sur 
les  Descentes  de  la  Vessie  ; Acad,  des  Sciences,  1713. 
J.  L.  Petit  sur  les  Hernies  de  la  Vessie  ; Acad,  des 
Sciences,  1717.  Verdier,  Recherches  sur  la  Hernie  de  la 
Vessie;  Mem.de  1’Acad.  de  Chir.  t.  ii.  Bivoux,  Disp. 
de  Hernia  Vesicae  Urinariae,  Argent.  1732.  Levret,  Obs. 
sur  la  Hernie  de  la  Vessie  ; Mem.  de  1’ Acad,  de  Chir.  t.  ii. 
P.  Petit  (le  jeune)  sur  les  Hernies  de  la  Vessie,  et  de 
1’Estomac  ; Acad,  de  Chir.  t.  iv.  Vater  de  Lienis  Pro- 
lapsione,  1746.  M.  Mondiere,  in  Archiv.  Gdnerales,  Sept. 
1834;  an  interesting  Memoir.  M.  G.  Pfannius,  De  En-. 
tero- Oscheocele  antiqua,  Restitutione  Sacci  Herniosi 
feliciter  peracta,  absque  Bracherio  et  Sectione  curata.  Er- 
langae.  1748.  La  Peyronie  sur  un  Etranglement  de  l’lntes- 
tin,mause  interieurement  par  l’Adherence  de  l’Epiploon 
au-dessus  de  l’Anneau  ; Mem.  de  l’Acad.  de  Chir.  t.  i.  Te- 
non, in  Acad.des  Sciences, IKA.Hichter,  Von  den  Briichen, 
in  2 vols.  1778,  1779  : or  the  French  transl.  by  Rougement, 
4to.  Bonn,  17S8.  A.  G.  Richter,  De  Hernia  Incarcerata 
una  cum  Sacco  suo  reponi  per  Annulum  Abdominalem 
posse  monet,  4to,  Gbtt.  1777.  Wilmer’s  Pract.  Obs.  on 
Hernise,  8vo.  Lond.  178S.  Schmucker’s  Chir.  Wahr'neh- 
mungen,  8vo.  1774,  1789.  Besault,  CEuvres  Chir.  par 
Bichat,  t.  ii.  Hey’s  Pract.  Obs.  in  Surgery,  ed.  3.  San- 
difort,  Observ.  Anat.  Pathol.  4to.  Lugd.  1777,  et.  leones 
Hernia;  Inguinalis  Congenita,  4to.  Lugd.  1781.  Cavnper’s 
Demonstrat.  Anat  Fathol,  1760  ; and  his  leones  Herni- 
arum, ed.  a Soemmering,  fol.  Francof.  1801.  Br.  Hun- 
ter’s Med.  Comment.  1762.  1764.  Monro,  in  Edin.  Med. 
Essays:  and  the  ed.  of  his  works  by  his  son.  Ginibernat’ s 
Account  of  a New  Method  of  operating  for  Femoral 
Hernia,  transl.  from  the  Spanish  by  Beddoes,  8vo,  1795. 
Also  the  German  transl.  with  additions  by  Schreger,  12mo. 
Niirenb.  1817.  Sir  A.  Cooper,  On  Inguinal  and  Congenital 
Hernia,  fol,  Lond.  1804  ; and,  On  Crural  and  Umbilical 
Hernia,  fol.  Lond.  1807  ; by  far  the  most  important 
and  original  works  ever  published  on  the  subject,  as,  in 
them  are  anticipated  most  of  the  valuable  observations, 
in  relation  to  the  anatomy  and  pathology  of  herniae,  pro- 
mulgatedby  Hesselbach,  Scarpa,  Langenbeck,  and  others, 
The  last  ed.  by  C.  Aston  Key,  is  improved  in  arrange- 
ment, and  by  numerous  interesting  notes.  A.  Monro,  On 
Crural  Hernia,  3803  ; and  the  Morbid  Anatomy  of  the 
Human  Gullet,  Stomach,  and  Intestines,  8vo.  Edin.  1811. 
Sabatier,  Medicine  Operatoire,  t.  i.  Chopart  et  Besault, 
Parisian  Surgical  Journal.  Wrisberg,  in  Comment.  Reg. 
Societ.  Gotting.  1778.  Schmucker’s  Vermischte  Chir. 
Schriften.  Haller's  Opera  Minora,  and  Disputationes 
Chir.  F.  X.  Rudtorffcr,  Abhandlung  fiber  die  einfachste 
und  sicherste  Operations-methode  Eingesperrter  Leis- 
ten-und-Schenkel  briiche,  2 biinde,  8vo.  Wien,  1808. 
Sull’ernieU  Memoire  Anatomico-chirurgiche  di  Antonio 
Scarpa,  ediz.  nuova,  1819  ; or  the  French  transl.  by  Cayol, 
1812.  ; or  the  English,  by  Wishart.  Sir  C.  Bell’s  Sur- 
gical Obs.  pt.  ii.  p.  177,  &c.  London,  1816.  Pelletan , 
Clinique  Chir.  t.  iii.  B,  Travers  on  Injuries  of  the  In- 
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testines,  &c.  1812.  A Case  of  Hernia  Ventriculi  through 
a Laceration  of  the  Diaphragm,  by  T.  Wheelwright,  in 
Med.  Chir.  Trans,  vol.  vi.  p.  374.  F.  C.  Hesselbach,  Dis- 
quisitiones  Anatomico-pathologica;  de  Ortu  et  Progressu 
Herniarum  Inguinalium  et  Cruralium,  cum  tab.  17.  aeneis, 
4to.  Wurzburg,  1816:  the  original  edition  in  German 
was  first  published  in  1806.  Also  Beschreibung  und  Ab- 
bildung  eines  neuen  Instrumentes  zur  sichern  Endeckung 
und  Stillung  einer  beidem  Briichschnitte  entstandenen 
gefahrlichen  Blutung,  4to.  Wiirzb.  1815.  Soemmering 
fiber  die  Ursache,  &c.  de  Briiche  am  Bauchen  und 
Becken,  ausser  der  Nabel  und  Leistengegend.  8vo. 
Frankof.  1811.  B.  G.  Schreger,  Versiiche  Chirurgisclie, 
t.  i.  p.  149,  &c.  Versiiche  zur  Vervollkommung  der 
Herniotomie,  8vo.  Nfirnberg,  1811.  Also  b.  ii.  ueber 
einige  Hernien  ausser  der  Nabel  und  Leistengegend, 
p.155.  8vo.  Nfirnberg,  1818,  F.  L.  Triistedt,  De  Extensi- 
onis  in  Solvendis  Herniis  Cruralibus  incarceratis  prae 
Incisione  praestantia,  4to.  Berol.  1816.  A.  C.  Hesselbach, 
Die  Sicherste  Art.  der  Briichschnittes  in  der  Leiste, 
4to.  Bamb.  et  Wiirzb.  1819.  B.  G. "Seiler,  Obs.  nonnullae 
Testiculorum  ex  Abdomine  in  Scrotum  Descensu,  et 
Partium  Genitalium  Anomalis,  4to.  Lips.  1817.  J.  Clo- 
quet, Recherches  Anat.  sur  les  Hernies,  4to.  Paris,  1819, 
or  tr.  by  M’Whinnie,  8vo.  Lond.  1835.  Also  Pathologie 
Chir.  4to.  Paris,  1831.  C.  J.  M,  Langenbeck,  Commen- 
tarius  de  Structura  Peritonaei,  Testiculorum  Tunicis, 
eorumque  ex  Abdomine  in  Scrotum  Descensu  ad  illus- 
trandam  Herniarum  indolem,  8vo,  Gbtt.  1817.  Lan- 
genbeck, Bibl.  fiir  die  Chir.  b.  iv.  st.  3.;  and  Neue  Bibl. 
b.  ii.  p.  112,  &c.  Gbtt.  1819.  Walther  de  Hernia  Crurali, 
4to.  Lips.  1820,  G.  Breschef,  Considerations  sur  la 
Hernie  Femorale,  in  his  Concours,  &c.  J.  Symes,  On 
the  Fasciae  of  the  Groin;  Edin.  Med.  Journ.  No.  81. 
p.  295.  W.  Lawrence,  On  Ruptures,  8vo.  ed.  4.  Lond. 
1824  ; a work  of  great  merit  and  accuracy.  A.  Velpeau, 
Nouv.  Elem.  de  Med.  Oper.  t.  ii.  8vo.  Paris,  1832.  M.  le 
Baron  Bupuytren,  in  Lecons  Orales  de  Clinique  Chir. 
t.  i.  p.  557.  G.  J.  Guthrie,  on  some  points  connected 
with  the  Anatomy  and  Surgery  of  Inguinal  and  Femoral 
Herniae,  4to.  Lond.  1833.  C.  Aston  Key,  in  Lond.  Med. 
Gaz.  1833, 1834.  Also  Memoir,  On  the  advantages  of  divid- 
ing the  Stricture,' &c.  on  the  outside  of  the  Sac.,  8vo, 
Lond.  1833. 

HERNIA  CEREBRI.  ( Fungus  Cerebri, 
Encephaloceie .)  There  are  two  principal  kinds  of 
hernia  cerebri : one  presents  itself  in  young  infants, 
before  the  ossification  of  the  skull  is  completed  ; 
the  other  takes  place  after  the  destruction  of  a part 
of  the  skull  by  the  operation  of  the  trephine,  acci- 
dental violence,  or  disease. 

The  congenital  hernia  cerebri  of  infants  occurs, 
however,  in  two  very  different  forms  : in  one,  it  is 
covered  by  the  scalp  ; in  the  other,  the  corre- 
sponding integuments  of  the  head,  and  sometimes 
even  the  dura  mater,  are  deficient. 

The  common  encephaloceie,  met  with  in  new- 
born children,  seems  to  originate  from  the  imper- 
fect ossification  of  the  skull,  especially  in  the 
situation  of  the  fontanella,  and  sutures.  This  case 
is  characterised  by  a soft  swelling,  of  an  equal 
round  shape,  which  is  attended  with  a pulsation 
corresponding  with  that  of  the  pulse : it  yields  and 
disappears  under  pressure,  offers  no  alteration  in 
the  colour  of  the  skin,  and  is  circumscribed  by  the 
margin  of  the  defective  portion  of  the  skull.  ( F er- 
rand, in  Mem.  de  V Acad,  de  Chir.  t.  xiii.  in  12mo. 
p,  102.)  In  general,  the  mental  faculties  are  not 
affected  ; and  we  read  of  one  example,  in  which 
a patient  had  such  a hernia  cerebri  thirty- three 
years,  without  his  intellects  ever  having  been  im- 
paired during  the  whole  of  that  period.  (Op.  cit, 
t.  v.  in  4to.  p.  863.) 

It  is  tolerably  well  established,  that  the  con- 
genital hernia  cerebri,  which  arises  from  the  incom- 
plete ossification  of  the  skull,  and  is  covered  by 
the  scalp,  ought  to  be  treated  by  the  application 
of  constant,  yet  moderate,  pressure,  M.  Salle- 
neuve  communicated  to  the  Royal  Academy  of 
Surgery  in  France  an  example  of  the  good  effects 
of  this  treatment,  which  reduces  the  size  of  the 
tumour,  and  accomplishes  a perfect  cure  as  soon 
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as  the  ossification  is  completed.  M.  Salleneuve 
put  a piece  of  thin  sheet  lead,  properly  covered 
with  soft  linen,  under  the  child’s  cap,  to  which  it 
was  sewed  in  a suitable  situation,  and  the  degree 
of  pressure  was  increased,  or  lessened,  according 
as  circumstances  required,  by  tightening  or  loosening 
the  cap.  (Op.  cit.  p.  103.  t.  xiii.  ed.  12mo.) 

The  experience  of  Callisen  also  confirms  the 
fact  that  hernia  cerebri,  when  of  moderate  size, 
may  be  cured  by  the  foregoing  method,  the  aper- 
ture becoming  gradually  closed.  But  he  adds, 
that  large  tumours  of  this  description,  especially 
when  situated  about  the  occiput,  scarcely  admit  of 
any  means  of  relief,  except  the  employment  of  some 
contrivance  to  protect  them  from  external  injury. 

( System . Ckir.  Hodiernce,  vol.  ii.  p.  513,  514. 
ed.  1800.) 

When  the  ossification  of  the  sutures  in  children 
is  late,  the  cerebellum,  as  well  as  the  cerebrum, 
is  liable  to  protrusion.  In  1813,  two  such  cases 
occurred  at  Paris.  In  one.  Professor  Lallement 
mistook  the  disease  for  a common  tumour,  and 
commenced  an  operation  for  its  removal,  when, 
after  making  some  of  the  necessary  incisions,  his 
proceedings  were  stopped  by  his  seeing  the  white 
silvery  colour  of  the  dura  mater,  and  that  the 
swelling  came  out  of  an  aperture  in  the  occipital 
bone.  The  day  after  the  operation  the  child  was 
seized  with  violent  pain  in  the  head,  had  a hard 
pulse,  prostration  of  strength,  vomiting,  &c.,  and 
died  in  the  course  of  a week.  On  dissection,  a 
part  of  the  tentorium,  and  an  elongation  of  the 
two  lobes  of  the  cerebellum,  about  as  large  as  a 
nut,,  were  found  in  the  protruded  sac  of  the  dura 
mater.  Several  abscesses  were  also  discovered  in 
the  substance  of  the  cerebellum.  The  other  ex- 
ample fell  under  the  observation  of  M.  Bafifos : 
upon  the  death  of  the  child,  the  dissection  evinced 
similar  appearances.  (Richerand,  Nosographie 
Chir.  t.  ii.  p.  319.  ed.  4.) 

Such  facts  should  teach  the  surgeon  to  be  par- 
ticularly cautious  in  ascertaining  the  nature  of 
tumours  about  the  back  part  of  the  head,  before  he 
ventures  to  attempt  their  removal. 

The  second  kind  of  congenital  encephalocele 
is  that,  in  which  not  only  large  portions  of  the 
cranium,  but  also  more  or  less  of  the  integuments 
of  the  head,  are  deficient.  It  is  rather  to  be  re- 
garded as  a malformation,  than  a disease  ; and,  in- 
deed, in  most  instances,  the  infants  are  still-born. 
The  case  sometimes  consists  of  the  protrusion  of 
most  of  the  brain  through  the  inferior  and  poste- 
rior fontanellae,  so  that  the  child  is  born  with  a 
largish  bag,  on  the  back  of  its  head,  hanging 
down  over  the  posterior  part  of  the  neck.  Several 
specimens  of  these  malformations,  taken  from  in- 
fants born  in  the  Plospice  de  la  Maternite,  are 
preserved  in  the  museum  of  the  Faculte  cle  Me- 
deeine  at  Paris.  (Richerand,  Nosogr.  Chir.  t.  ii. 
p.  316.  ed.  4.)  In  the  year  1810,  a remarkable 
case  of  this  la^t  description  of  congenital  hernia 
cerebri  was  published  by  Dr.  Burrows.  “ The 
whole  of  the  forehead,  summit,  and  a great  part 
of  the  occiput,  were  deficient ; and  in  lieu  of  them 
a substance  projected  of  a light  mulberry  colour, 
and  of  the  mushroom  form,  except  that  it  was 
proportionably  broader.  From  the  deficiency  of 
bone,  the  eyes  appeared  to  project  much  more  than 
usual.  The  child  lived  six  days  without  either 
taking  sustenance,  or  having  any  evacuation.”  On 
dissection,  the  scalp,  the  os  frontis,  the  parietal, 


and  a great  part  of  the  occipital  bones,  were  want' 
ing.  Through  the  parts,  at  which  these  bones 
were  deficient,  the  cerebrum  projected,  exhibiting 
its  usual  convolutions.  It  was  covered  with  the 
pia  mater  ; was  of  a mulberry  colour ; appeared 
to  be  more  vascular,  than  the  pia  mater  usually  is ; 
and  the  edge  of  the  scalp  adhered  to  the  neck  of 
the  tumour.  The  cerebellum  was  not  more  than 
one-fourth  of  its  usual  size  ; for,  the  posterior  part 
of  the  os  occipitis  was  much  nearer  to  the  sella 
turcica,  than  natural.  The  child  was  destitute  of 
the  power  of  voluntary  motion,  and  all  the  secre- 
tions appeared  to  be  stopped.  (See  Med.  Chir . 
Trans,  vol.  ii.  p.  52.) 

The  most  interesting  species  of  hernia  cerebri 
to  the  practitioner,  is  that  which  sometimes  arises 
after  the  removal  of  a portion  of  the  skull  by  the 
trephine,  or  the  destruction  of  part  of  it  by  disease. 
Numerous  examples  of  this  disease  are  recorded  j 
and  I have  myself  seen  several  instances  of  it. 
Although  the  case  has  attracted  considerable 
notice,  modern  surgeons  are  far  from  entertaining 
settled  opinions,  concerning  the  exact  nature  of 
the  tumour. 

In  one  example,  recorded  by  Abemethy,  the 
hernia  cerebri  arose  on  the  tenth  day  after  tre- 
phining, and  was  as  large  as  a pigeon’s  egg.  The 
pia  mater,  covering  it,  was  inflamed  ; and  a turbid 
serum  was  discharged  at  the  sides  of  the  swelling, 
from  beneath  the  dura  mater.  On  the  eleventh 
day,  the  tumour  was  as  large  as  a hen’s  egg,  smooth, 
and  ready  t©  burst.  The  man  died  the  next  day. 
On  examination,  the  swelling  was  found  still  larger, 
and  of  a dark  colour,  with  an  irregular  granulated 
surface.  This  appearance  was  owing  to  coagulated 
blood,  which  adhered  to  its  surface,  as  the  part 
had  bled  so  much,  that  the  patient’s  cap  was 
rendered  quite  stiff  with  blood.  The  pia  mater 
was  in  general  much  inflamed,  and,  as  well  as  the 
dura  mater,  was  deficient  at  the  place  of  the 
tumour.  The  deeper  part  of  the  swelling  seemed 
to  consist  of  fibrous  coagulated  blood,  and  it  was 
found  to  originate  about  an  inch  below  the  surface 
of  the  brain. 

Mr.  Abernethy  explains  the  formation  of  the 
disease  as  follows  : — “ In  consequence  of  the  brain 
being  injured  to  some  depth  beneath  the  surface, 
disease  of  the  vessels,  and  consequent  effusion  of 
the  blood  had  ensued  : the  effusion  was,  for  a time, 
restrained  by  the  superincumbent  brain  and  its 
membranes  ; but,  these  gradually  yielding  to  the 
expansive  force  exerted  from  within,  and  at  last 
giving  way  altogether,  the  fluid  blood  oozed  out  ancl 
congealed  upon  the  surface  of  the  tumour.”  An 
organised  fungus  can  hardly  be  produced  so  rapidly 
as  these  tumours  are  formed.  ( On  Injuries  of  the 
Head,  in  Surgical  Works,  vol.  ii.  p.  53.) 

On  the  contrary.  Sir  C.  Bell  declares,  that  the 
swelling  is  vascular  and  organised.  (Operative 
Surgery,  vol.  i.)  Dr.  John  Thomson  also  enter- 
tains a different  opinion  from  that  of  Abernethy, 
respecting  the  mode  in  which  these  herniae  cerebri 
are  formed  ; but,  I question  whether  he  may  not 
have  confounded  with  the  disease  now  under  con- 
sideration, fungous  tumours  of  the  dura  mater.  At 
least,  some  of  the  cases,  to  which  he  alludes,  as  a 
reason  for  his  sentiment  concerning  their  mode  of 
formation,  must  have  been  the  disease  so  well  de- 
scribed by  M.  Louis,  (See  Dura  Mater.)  The 
reader,  however,  must  judge  for  himself  from  the 
following  passage  : — “ In  a considerable  number  of 
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Chose  who  had  the  cranium  severely  contused,  or 
fractured  by  musket-balls  (says  Dr.  Thomson), 
fungous  growths  took  place  through  the  openings, 
which  had  been  made  at  first  by  the  ball,  or  after- 
wards by  the  trepan.  These  growths,  I am  in- 
clined to  believe,  are  the  consequence  of  a contusion 
of  the  substance  of  the  brain,  and  of  the  membranes 
that  cover  it,  which  gives  rise  to  the  formation 
of  a new,  organised  substance,  different  in  its  tex- 
ture from  brain  ; and  are  not,  as  some  late  writers 
would  endeavour  to  persuade  us,  simply  protrusions 
of  the  brain,  resulting  from  the  removal  of  the 
natural  resistance,  which  is  made  to  them  by  the 
dura  mater  and  cranium.  I have  known  instances 
of  substances,  similar  to  these  growths,  forming  on 
the  surface  of  the  brain,  immediately  under  the 
place  where  the  cranium  had  received  a contusion, 
in  cases  in  which  the  trepan  had  not  been  applied, 
or  any  portion  of  the  cranium  removed. 

“Fungus  of  the  brain,  in  the  greater  number 
of  instances,  in  which  we  had  an  opportunity  of 
observing  it,  was  accompanied  either  with  stupor 
or  paralysis,  and  other  symptoms  of  compressed 
brain.  In  a fracture  of  rhe  vertex  of  the  cranium, 
produced  by  a musket-ball,  and  followed  by  a 
fungus  of  the  brain,  the  paralysis  took  place  in  the 
lower  extremities.  In  a case  of  wound,  made  by 
a musket-ball  on  the  right  side  of  the  forehead, 
and  in  which  spiculae  of  bone  had  been  driven  in 
upon  the  brain,  a large  fungus  protruded.  The 
formation  of  this  fungus  was  followed  by  slow 
pulse,  stupor,  dilated  pupils,  slight  strabismus,  and 
distortion  of  the  mouth.  In  the  progress  of  this 
case,  escharotics  were  applied  to  the  fungus,  por- 
tions of  it  were  torn  off  by  the  patient,  and  all  of 
it  that  was  exterior  to  the  cranium  was  twice  pared 
off  by  the  knife,  with  an  apparent  alleviation, 
rather  than  aggravation,  of  the  symptoms.  On 
the  death  of  this  patient,  nearly  the  whole  of  the 
right  hemisphere  of  the  brain  was  found  converted 
into  a soft  pulpy  mass.  The  left  hemisphere  was 
not  changed  in  structure,  though  much  vascular 
turgescence  appeared  on  its  surface.”  (See  Dr. 
J.  Thomson's  Report  of  Obs.  made  in  the  Military 
Hospitals  in  Belgium,  p.  57,  58.) 

From  the  investigations  of  Mr.  Stanley,  the  fact 
is  placed  beyond  all  doubt,  that  a part  of  the  brain 
occasionally  constitutes  the  substance  of  herniae 
cerebri ; and  he  thus  confirms  the  opinion  formerly 
entertained  upon  this  point  by  Quesnay  and  Louis. 
Thus,  in  the  first  case  which  Mr.  Stanley  has  re- 
corded, “ the  whole  tumour  was  sliced  off  with  a 
scalpel.  During  the  operation,  the  boy  gave  no 
manifestation  of  positive  pain,  although  not  un- 
conscious of  what  we  were  doing.  Considerable 
hemorrhage  took  place  from  the  surface  of  the 
brain,  exposed  by  the  removal  of  the  tumour, 
the  blood  being  thrown  with  great  force,  and  to 
a considerable  distance,  from  numerous  vessels, 
which  were  attempted  to  be  secured,  but  ineffectu- 
ally, by  ligatures.  After  a short  time,  however, 
the  bleeding  ceased.  On  examination  of  the  part, 
which  had  been  cut  off,  its  exterior  was  found  to 
consist  merely  of  a layer  of  the  coagulated  blood: 
the  rest  of  the  mass  was  brain,  possessing  a natu- 
ral appearance,  the  distinction  between  the  cortical 
and  medullary  matter  being  readily  seen,  with  the 
convolutions  and  pia  mater  dipping  down  between 
them.”  In  the  dissection  after  death,  “ all  that 
part  of  the  dura  mater,  adjacent  to  the  ulcerated 
aperture,  through  which  the  brain  had  protruded, 
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was  black,  sloughy,  and  much  thickened.  The 
exposed  surface  of  the  brain,  from  which  the  por- 
tion had  been  cut  off,  exhibited  a softened  and 
broken-down  texture  ; a state  of  disorganisation, 
which  extended  deep  into  its  substance.  About 
an  ounce  of  fetid  and  dark-coloured  fluid  was 
found  between  the  dura  mater  and  arachnoid 
membrane.  Several  small  effusions  of  blood  were 
met  with,  both  between  the  membranes  and  in  the 
substance  of  the  brain.  The  arachnoid  membrane 
was  thickened  and  opaque  over  each  hemisphere. 
The  vessels  on  the  surface,  and  in  the  substance 
of  the  brain,  were  remarkably  free  from  blood. 
The  lateral  ventricles  were  large,  and  filled  with 
transparent  fluid,  and  there  was  some  found  be- 
tween the  membranes  at  the  basis,  so  that,  alto- 
gether, the  quantity  from  these  two  sources  w'as 
very  considerable.”  (See  Med.  Chir.  Trans. 
vol.  viii.  p.  15 — 17.)  In  another  dissection,  a 
considerable  quantity  of  pus  was  found  on  the 
arachnoid  membrane,  on  each  side  of  the  falx. 
(P.  27.)  In  most  of  the  cases  of  hernia  cerebri, 
which  I have  seen,  the  patient  was  at  first  more  or 
less  sensible,  but  labouring  under  severe  nervous 
agitation.  The  stupor,  paralysis,  and  other  symp- 
toms of  compressed  brain,  noticed  by  Dr.  J. 
Thomson,  did  not  take  place,  till  the  latter  stage 
of  the  disease,  and  then  convulsive  twitches  of  the 
muscles  and  strabismus  occasionally  came  on. 
(See  Med.  Chir.  Trans,  p.  26.)  The  disease  is 
usually  attended  with  great  frequency  of  the 
pulse. 

With  regard  to  the  cause  of  the  protrusion,  it  is 
a subject  very  difficult  of  explanation,  because  if 
the  origin  of  the  tumour  depended  simply  on  the 
removal  of  a portion  of  the  skull,  or  on  any  changes 
of  the  dimensions  of  the  brain  in  expiration,  the 
effect  would  always  follow  such  causes,  and  prevail 
in  all  patients.  From  the  particulars  of  the  dis- 
sections, performed  by  Mr.  Abernethy  and  Mr. 
Stanley,  and  those  referred  to  by  Dr.  J.  Thom- 
son, it  is  clear  that  hernia  cerebri  is  a disease 
connected  with  deep-seated  changes  throughout 
a great  part  of  the  brain.  (See  also  Larrey,  Mem. 
de  Chir.  Mai.  t.  iv.  p.  206.)  The  substance 
of  this  organ  is  found  more  or  less  pulpy  ancl 
disorganised ; and  after  death,  large  effusions  of 
serum,  and  even  sometimes  of  blood,  and  purulent 
matter  are  observed.  These  appearances  leave 
no  doubt  of  the  disease  being  associated  with  in- 
flammatory action  within  the  head.  It  is  highly 
probable,  therefore,  that  a hernia  cerebri  is  only 
produced  when  these  deep-seated  changes  are 
conjoined  with  the  removal  of  bone.  The  changes 
alluded  to  may  be  supposed  to  cause  an  increase  in 
the  general  contents  of  the  skull,  and  thus  a dis- 
position to  protrusion,  as  rapid  as  the  serum  and 
other  fluids  are  effused.  This  statement,  however, 
can  only  be  received  as  an  hypothesis,  because  we 
find,  that  in  one  of  the  dissections,  described  by 
Mr.  Stanley,  “ there  existed  a considerable  space 
between  the  upper  surface  of  the  right  hemisphere, 
all  around  the  situation  of  the  protrusion,  and  the 
internal  surface  of  the  dura  mater,  while,  in  every 
other  part,  the  brain  and  dura  mater  were  in 
close  contact.”  (See  Med.  Chir.  Trans,  vol.  viii. 
p.  27.)  Now,  the  idea  of  an  empty  space  within 
the  cranium  is  rather  inconsistent  with  the  sup- 
position that  the  brain  is  thrust  out,  in  conse- 
quence of  changes  which  augment  the  quantity 
of  the  general  contents  of  the  skull,  unless  such 
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space  were  filled  with  air,  that  had  no  external 
communication. 

When  the  had  symptoms  disappear,  on  the 
tumour  being  no  longer  confined  by  the  dura 
mater,  some  practitioners  deem  it  best  to  interfere 
as  little  as  possible,  and  let  the  tumour  drop  off  in 
pieces.  (See  Edinb.  Med.  Comment,  vol.  i.  p.  98. 
Med.  Museum,  vol.  iv.  p.  463.)  The  mildest 
dressings  are  to  be  employed  ; but  whether  the  pro- 
trusion should  be  resisted  by  pressure  or  not,  seems 
unsettled. 

When  the  tumour  acquires  considerable  size,  it 
may  be  pared  off  with  a knife,  as  was  done  by  Mr. 
Hill,  in  several  instances,  with  success.  (Cases  in 
Surgery,  8vo.  Edinb.  1772.) 

In  one  of  the  cases,  published  by  Mr.  Stanley, 
the  patient,  a boy  about  eleven  years  of  age,  re- 
covered after  the  upper  part  of  the  tumour  had  been 
pared  off,  and  some  of  the  removed  substance  was 
found  to  consist  decidedly  both  of  cortical  and 
medullary  substance.  In  this  instance,  the  repro- 
duction of  the  tumour  was  checked  by  firm  pressure 
with  graduated  compresses,  and  a bandage.  The 
protruded  brain  gradually  lost  its  natural  colour  : 
it  acquired  a light  yellow  appearance,  was  split 
into  several  portions,  and  a very  fetid  odour  ex- 
haled from  it.  Its  substance  daily  became  softer, 
ultimately  acquiring  almost  a semi-fluid  state,  and 
in  this  condition,  the  whole  mass  gradually  wasted 
away.  Fresh  granulations  arose  to  fill  up  the  va- 
cancy, and  they  ivere  manifestly  produced  from  the 
exposed  substance  of  the  brain.  Compression  being 
continued,  the  part  now  quickly  healed  up.  (See 
Med.  Chir.  Trans,  p.  20,  21.)  In  a third  case, 
the  part  of  the  tumour  cut  off  consisted  entirely  of 
cortical  and  medullary  substance,  quite  healthy  in 
its  appearance  (p.  24)  ; and  subsequently  granu- 
lations were  formed  from  the  exposed  surface  of 
the  brain.  The  case,  however,  had  a fatal  termi- 
nation. By  the  removal  of  the  swelling,  and  the 
use  of  compression,  one  cure  was  effected  by  Mr. 
Pring.  (See  Edin.  Med.  'and  Surgical  Journ. 
vol.  ix.) 

Richerand  affirms,  indeed,  generally,  that  when 
the  brain  is  exposed,  in  consequence  of  an  injury 
of  the  head,  the  encephalocele  should  be  cut  down 
with  a knife,  and  repressed  by  gentle  compression. 
(See  Nosogr.  Chir.  t.  ii.  p.  318.  ed.  4.) 

Sir  A.  Cooper  is  also  an  advocate  for  pressure, 
made  with  adhesive  plaster;  and  a compress  of  lint 
wet  with  liquor  calcis  : his  aim  is  to  reduce  the 
swelling  to  a level  with  the  bone,  when,  he  says, 
the  scalp  will  heal  over  it.  ( Lectures , vol.  i. 
P*  317.) 

The  cases  published  by  Mr.  Stanley  are  rather 
favourable  to  the  employment  of  pressure,  inasmuch 
as  it  appeared  evidently  to  check  the  protrusion, 
and  was  mostly  borne  without  inconvenience.  The 
idea,  however,  that  when  the  brain  protrudes  through 
the  dura  mater,  pressure  can  effect  its  return,  is,  as 
Mr.  Stanley  judiciously  observes,  quite  untenable. 
(Med.  Chir.  Trans,  vol.  viii.  p.  36.) 

Quesnay  mentions  an  instance  in  which  a patient 
tore  off  the  protruded  mass  himself,  and  the  cavity 
healed  up.  ( Mem.de  l’ Acad,  de  Chir.  t.  i.)  Van 
Swieten  relates  a case,  in  which  the  swelling  was 
repeatedly  removed  with  a ligature,  and  a cure 
ensued.  (Comment,  t.  i.  p.  440.)  The  danger  of 
applying  styptics,  and  irritating  applications,  is 
shown  by  Hildanus,  obs.  14.,  and  Mr.  Hill,  p.  198. 

Baron  Larrey  considers  the  treatment  by  excision, 
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pressure,  and,  spirituous  applications,  hurtful  and 
dangerous : his  advice  is  merely  to  apply  to  the 
swelling  a pledget  of  slightly  camphorated  oil  of 
camomile;  to  have  recourse  to  cooling  aperient 
beverages  ; to  remove  all  kinds  of  irritation;  to 
exclude  the  air;  and  apply  the  dressings  with 
great  gentleness.  By  these  means,  the  only  case 
which  Larrey  ever  saw  recover,  was  saved;  and  in 
it  the  tumour  was  small.  (Mem.  de  Chir.  Mil.  t.iv. 
p.  206.) 

Quesnay  sur  la  Multiplicite  des  Trepans,  in  Mem.  de 
l’Acad.  Royale  de  Chirurgie,  t.  ii.  p.  25.  56.  ed.  in  12mo. 
M.  Corvin's  Dissert,  in  Haller’s  Disputat.  Chir.  vol.  ii. 
Mem.  sur  l’Encephalocele,  par  M.  Ferrand,  in  Mem. 
de  l’Acad.  de  Chir.  t.  xiii.  p.  96.  edit.  12mo.  Lassus, 
Pathologie  Chir.  t.  ii.  p.  140.  edit.  1809.  Abernethy' s 
Essay  on  Injuries  of  the  Head.  Hill's  Cases  in  Surgery. 
Burrows,  in  Med.  Chir.  Trans,  vol.  ii.  Callisen,  Systema 
Chirurgiaa  Hodiernas,  vol.  ii.  p.  512.  edit.  1800.  Sir  C. 
Bell's  Operative  Surgery,  vol.  i.  Bichter' s Anfangs- 
griinde  der  Wundarzneykunst,  b.  !ii.  p.  197-  ed.  1802; 
Richerand,  Nosographie  Chir.  t.  ii.  p.  316.  ed.  4.  Paris, 
1815.  D.  J.  Thomson's  Report  of  Observations  made  in 
the  Military  Hospitals  in  Belgium,  p.  57.  Edinb.  1816. 
Delpech,  Precis  Elementaire  des  Maladies  Chir.  t.  ii. 
p.  447,  et  seq.  Paris,  1816.  Crell  and  Sand,  in  Haller’s 
Disput.  Chir.  t.  i.  E.  Stanley,  in  Med.  Chir.  Trans, 
vol.  viii.  ; a paper,  containing  many  Valuable  observations. 
M.  le  Baron  Larrey,  in  M£m.  de  Chir.  Mil.  t.  iv.  p.  203,  &c. 
Hennen' s Military  Surgery,  p.  311.  & c.  edit.  2.  A.  Solo- 
mons, De  Cerebri  Tumoribus,  Edinb.  1810.  J.  C.  Schoen- 
len  von  der  Hirnmetamorphose,  8vo.  Wiirzb.  1816. 

HERNIA  HUMORALIS.  Orchitis.  In- 
flammation of  the  testicle,  especially  when  pro- 
duced by  irritation  in  the  urethra,  gonorrhoea,  the 
use  of  bougies,  &c.  As  the  term  is  founded  upon 
the  exploded  doctrine  of  the  translation  of  humours, 
from  one  part  to  another,  the  sooner  its  employ- 
ment is  abandoned  the  better.  The  case  is  con- 
sidered under  the  word  Testicle. 

HERPES,  (from  !'pw<w,  to  creep.)  Nothing 
could  be  more  confused  and  undefined,  than  the 
idea  conveyed  by  the  term  herpes,  as  generally 
employed  until  a few  years  ago,  when  the  ju- 
dicious distinctions,  proposed  by  the  late  Dr. 
Willan,  began  to  have  due  influence.  The  ap- 
pellation, herpes,  is  limited  “to  a vesicular  dis- 
ease, which,  in  most  of  its  forms,  passes  through 
a regular  course  of  increase,  maturation,  and  de- 
cline, and  terminates  in  about  ten,  twelve,  or  four- 
teen days.  The  vesicles  arise  in  distinct,  but 
irregular  clusters,  which  commonly  appear  in  quick 
succession,  and  they  are  set  near  together,  upon  an 
inflamed  base,  which  extends  a little  way  beyond 
the  margin  of  each  cluster.  The  eruption  is  pre- 
ceded, when  it  is  extensive,  by  considerable  con- 
stitutional disorder,  and  is  accompanied  with  a 
sensation  of  heat  and  tingling,  sometimes  with 
severe  deep-seated  pain,  in  the  parts  affected.  The 
lymph  of  the  vesicles,  which  is  at  first  clear  and 
colourless,  becomes  gradually  milky  and  opaque, 
and  ultimately  concretes  into  scabs  ; but,  in  some 
cases,  a copious  discharge  of  it  takes  place,  and 
tedious  ulcerations  ensue.  The  disorder  is  not 
contagious  in  any  of  its  forms.”  (See  Bateman’s 
Practical  Synopsis  of  Cutaneous  Diseases,  p.  221, 
222.  edit.  3.)  This  author  notices  six  species  of  the 
complaint  : viz.  herpes  phlyctaenodes  ; herpes 
zoster ; herpes  circinatus  ; herpes  labialis  ; herpes 
praeputialis  ; and  herpes  iris. 

As  most  of  these  cases  more  properly  belong  to 
the  physician,  than  surgeon,  I shall  briefly  describe 
three  of  them. 

According  to  Dr.  Bateman,  the  herpes  zoster,  or 
shingles,  is  mostly  preceded,  for  two  or  three  days, 
by  languor,  and  loss  of  appetite,  rigors,  headach, 
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sickness,  and  a frequent  pulse,  together  with  a 
scalding  heat,  and  tingling  in  the  skin,  and  shoot- 
ing pains  through  the  chest  and  epigastrium.  Some- 
times, however,  the  precursory  febrile  symptoms 
are  very  slight.  Upon  some  part  of  the  trunk, 
several  red  patches  occur,  of  an  irregular  form,  at 
a little  distance  from  each  other,  upon  each  of 
which  numerous  small  elevations  appear  clustered 
together.  These,  if  examined  minutely,  are  found 
to  be  distinctly  vesicular  ; and  in  the  course  of 
twenty-four  hours,  they  enlarge  to  the  size  of  small 
pearls,  and  are  perfectly  transparent,  being  filled 
with  a limpid  fluid.  For  three  or  four  days,  fresh 
clusters  continue  to  arise,  always  extending  them- 
selves nearly  in  a line  with  the  first,  towards  the 
spine  at  one  end,  and  towards  the  linea  alba  at  the 
other.  While  the  new  clusters  are  appearing,  the 
vesicles  of  the  first  lose  their  transparency,  and,  on 
the  fourth  day,  acquire  a milky,  or  yellowish  hue, 
■which  is  soon  followed  by  a bluish,  or  livid  colour, 
of  the  basis  of  the  vesicles,  and  of  the  contained 
fluid.  They  now  become  somewhat  confluent  and 
flatten,  or  subside.  About  this  time  they  frequently 
break  and  discharge,  for  three  or  four  days  a serous 
fluid,  which  at  length  concretes  into  thin  dark 
scabs.  These  fall  off  about  the  twelfth  or  four- 
teenth day,  leaving  the  surface  of  the  subjacent 
skin  in  a red  and  tender  state  ; and  when  the 
ulceration  and  discharge  have  been  considerable, 
numerous  cicatrices,  or  pits,  are  left.  All  the 
clusters  go  through  a similar  series  of  changes. 

Young  persons,  from  the  age  of  twelve  to  twenty- 
five,  are  most  frequently  affected  ; although  aged 
persons  are  not  altogether  exempt  from  the  com- 
plaint, and  suffer  severely  from  the  pain  of  it. 
Summer  and  autumn  are  the  seasons,  in  which  it  is 
most  common.  Sometimes  it  supervenes  to  bowel 
complaints,  and  the  chronic  pains  remaining  after 
acute  pulmonary  diseases.  In  the  treatment.  Dr. 
Bateman  thinks  gentle  laxatives,  and  diaphoretics, 
with  occasional  anodynes,  when  the  severe  deep- 
seated  pains  occur,  all  that  is  necessary.  No  ex- 
ternal application  is  requisite,  unless  the  vesicles  be 
abraded  by  the  friction  of  the  clothes,  which  are 
then  liable  to  adhere  to  the  parts  : in  this  case  a 
little  simple  ointment  may  be  interposed.  For  a 
fuller  account,  see  Bateman’s  Pract.  Synopsis, 
p.  226,  &c. 

Herpes  circinatus,  or  ringworm,  makes  its  ap- 
pearance in  small  circular  patches,  in  which  the 
vesicles  arise  only  round  the  circumference  ; these 
are  small,  with  moderately  red  bases,  and  contain 
a transparent  fluid,  which  is  discharged  in  three  or 
four  days,  when  little  prominent  dark  scabs  form 
over  them.  The  central  area,  in  each  vesicular 
ring,  is  at  first  free  from  any  eruption  ; but,  the 
surface  becomes  somewhat  rough,  and  of  a dull 
red  colour,  and  throws  off  an  exfoliation,  as  the 
vesicular  eruption  declines,  which  terminates  in 
about  a week,  with  a falling  off  of  the  scabs.  A 
succession  of  these  vesicular  circles  usually  arises 
on  the  face  and  neck,  or  arms  and  shoulders,  thus 
protracting  the  case  for  two  or  three  weeks. 

The  itching  and  tingling,  which  are  the  only  in- 
conveniences of  the  affection,  may  be  relieved  by 
the  application  of  the  popular  remedy,  ink,  solutions 
of  the  salts  of  iron,  copper,  zinc,  borax,  alum,  &c. 
Bayer  has  convinced  himself  that  cold  water,  or 
linen  wetted  with  cold  water,  is  an  equally  bene- 
ficial application.  (Mai.  de  la  Peau,  t.  i.  p.  246.) 
Some  additional  interesting  observations  on  other 
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forms  of  the  herpes  circinatus,  may  be  found  in 
Dr.  Bateman’s  Synopsis,  from  which  I have  ex- 
tracted the  few  preceding  particulars. 

Herpes  preeputialis.  This  local  variety  of  herpes 
was  not  noticed,  by  Dr.  Willan,  and  we  are  in- 
debted to  Dr.  Bateman  for  a description  of  it.  The 
complaint  begins  with  extreme  itching,  and  with 
some  sense  of  beat  in  the  prepuce,  on  which  one 
or  two  red  patches  occur,  about  the  size  of  a silver 
penny.  Upon  these  are  clustered  five  or  six 
minute  transparent  vesicles.  In  twenty-four  or 
thirty  hours,  the  vesicles  enlarge,  become  of  a 
milky  hue,  and  lose  their  transparency;  and  on 
the  third  day,  they  are  coherent,  and  have  almost 
a pustular  appearance.  If  the  eruption  is  seated 
on  that  surface  of  the  prepuce,  which  is  next  the 
'glans,  so  that  the  vesicles  are  kept  moist,  they  com- 
monly break  about  the  fourth  or  fifth  day,  and  form 
a small  ulceration  upon  each  patch.  This  dis- 
charges a little  turbid  serum,  and  has  a white  base, 
with  a slight  elevation  at  the  edges  ; and  by  an  in- 
accurate or  inexperienced  observer  it  may  be  readily 
mistaken  for  chancre,  more  especially  if  any  escha- 
rotic  has  been  applied,  which  produces  irritation, 
and  a deep-seated  hardness,  like  that  of  a true 
chancre.  If  not  irritated,  the  slight  ulceration 
begins  to  heal  about  the  ninth  or  tenth  day.  When 
the  patches  occur  on  the  outside  of  the  prepuce, 
the  duration  of  the  eruption  is  shorter,  and  ulcer- 
ation does  not  actually  take  place. 

In  the  treament.  Dr.  Bateman  recommends  the 
avoidance  of  all  stimulating,  and  moist  or  unctuous 
applications ; and  if  tire  complaint  be  within  the 
prepuce,  he  advises  the  interposition  of  a little  bit 
of  dry  lint  between  the  sore  and  the  glans.  (See 
also  Royston,  in  Med.  Phys.  Journ.  vol.  xxiii.  ; 
Evans,  On  Ulceration  of  the  Genital  Organs,  p.  27. 
8vo.,  Loud.  1819;  and  Obs.  upon  Herpes  of  the 
Prepuce,  in  Edin.  Med.  Journ,  vol.  vii.) 

As  this  gentleman  has  truly  remarked,  this 
case  is  particularly  deserving  of  notice,  because 
it  has  often  been  considered  and  treated  as  a 
chancre. 

For  additional  information  respecting  herpes,  I 
beg4eave  to  refer  the  reader  to  the  publications  of 
Drs.  Willan  and  Bateman,  and  that  of  M.  P. 
Rayer,  of  which  enlarged  editions  in  French  and 
English  have  recently  appeared. 

FIORDEOLUM.  (dim.  of  liordeum,  barley.) 
A little  tumour  on  the  eye-lid  resembling  a barley- 
corn. A stye.  As  Scarpa  remarks,  the  stye  is 
strictly  only  a little  boil,  which  projects  from  the 
edge  of  the  eye-lids,  frequently  near  the  great 
angle  of  the  eye.  Like  the  furunculus,  it  is  of  a 
dark-red  colour,  much  inflamed,  and  a great  deal 
more  painful  than  might  be  expected,  considering 
its  small  size.  The  latter  circumstance  is  partly 
owing  to  the  vehemence  of  the  inflapomation,  and 
partly  to  the  exquisite  sensibility  and  tension  of  the 
skin  covering  the  edge  of  the  eye-lids.  On  this  ac- 
count, the  hordeolum  very  often  excites  fever  and 
restlessness  in  delicate,  irritable  constitutions  ; it 
suppurates  slowly  and  imperfectly  ; and,  when 
suppurated,  has  no  tendency  to  burst. 

The  stye,  like  other  furunculous  inflammations, 
forms  an  exception  to  the  general  rule,  that  the  best 
mode,  in  which  inflammatory  swellings  can  end  is 
resolution.  For,  whenever  a furunculous  inflam- 
mation extends  so  deeply  as  to  destroy  any  of  the 
cellular  substance,  the  little  tumour  can  never  be 
resolved,  or  only  imperfectly  so.  This  event,  in- 
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deed,  would  rather  be  hurtful,  since  there  would 
still  remain  behind  a greater  or  smaller  portion  of 
dead  cellular  membrane  ; which,  sooner  or  later 
might  bring  on  a renewal  of  the  stye  in  the  same 
place  as  before,  or  else  become  converted  into  a 
hard  indolent  body,  deforming  the  edge  of  the  eye- 
lid, and  termed  grando. 

The  resolution  of  the  incipient  hordeolum  may 
be  effected  in  that  stage  of  it,  in  which  the  inflam- 
mation only  interests  the  skin,  and  not  the  cellular 
substance  underneath,  as  is  the  case  on  the  first 
appearance  of  the  disease.  Now  repellent,  cold 
applications  are  useful,  particularly  ice.  But  when 
the  hordeolum  has  affected,  and  destroyed  any  of 
the  cellular  membrane  underneath,  every  topical 
repellent  application  is  absolutely  useless,  and  even 
hurtful  ■ and  the  patient  should  have  recourse  to 
emollient  anodyne  remedies.  The  hordeolum  and 
eyelids  should  be  covered  with  a warm  soft  bread 
and  milk  poultice,  which  ought  to  be  renewed 
very  often.  When  a white  point  makes  its  appear- 
ance on  the  apex  of  the  little  tumour,  Scarpa  says, 
the  surgeon  should  not  be  in  a hurry  to  let  out  the 
small  quantity  of  serous  matter,  which  exists  be- 
tween the  skin  and  dead  portion  of  cellular  mem- 
brane. It  is  better  that  he  should  wait  till  the 
skin,  within  this  white  point,  has  become  somewhat 
thinner,  so  as  to  burst  of  itself,  and  give  ready  vent, 
not  merely  to  the  little  serous  matter,  but  to  all  the 
dead  cellular  membrane,  which  constitutes  the  chief 
part  of  the  disease.  When  the  contents  of  the 
little  tumour  are  slow  in  making  their  way  out- 
ward, through  the  opening,  the  surgeon,  gently 
compressing  the  base  of  the  stye,  ought  to  force 
them  out.  After  this  all  the  symptoms  of  the  dis- 
ease will  disappear,  and  the  cavity,  left  by  the 
dead  cellular  membrane  in  the  centre  of  the  little 
tumour,  will  be  found  quite  filled  up,  and  healed 
in  the  course  of  twenty-four  hours. 

Sometimes,  though  sel  dom,  this  process  of  nature, 
destined  to  detach  the  dead  from  the  living  cellu- 
lar membrane,  only  takes  place  incompletely,  and 
a small  fragment  of  yellow  dead  cellular  substance 
still  continues  fixed  in  the  cavity,  and  hinders  the 
cure.  In  this  circumstance,  the  further  employ- 
ment of  emollient  poultices  is  of  little  or  no  ser- 
vice. The  surgeon  should  now  touch  the  cavity 
with  nitrate  of  silver  scraped  to  a point,  or,  dip  the 
point  of  a camel-hair  pencil  in  sulphuric  acid,  and 
touch  the  inside  of  the  stye  with  it,  one  or  more 
times,  until  the  sloughy  cellular  membrane  comes 
away.  After  this,  the  small  cavity  remaining  will 
soon  close.  Should  the  eye-lid  continue  afterwards 
a little  swollen  and  oedematous,  this  affection  may 
be  removed  by  applying  the  lotio  plumbi  acet. 
containing  a little  spii  it  of  wine.  Some  persons 
are  often  annoyed  with  this  disease.  This  is  most 
frequent  in  persons  who  live  on  acrid  irritating 
food,  and  drink  spirits.  The  stye,  which  occurs 
and  relapses  so  frequently,  in  scrofulous  children, 
is  readily  curable  by  means  of  sulphate  of  qui- 
nine, and  rubbing  the  tumour,  when  not  inflamed, 
with  any  smooth  hard  body,  like  a plain  gold  ring. 
(See  R . Middlemore,  On  Dis.  of  the  Eye,  vol.  ii. 
p.  772.)  Chronic  styes  may  occasionally  be  made 
to  suppurate,  by  applying  to  them  stimulating 
salves.  (See  W.  Mackenzie,  On  Dis.  of  the  Eye, 
p.  158.  ed.  2.)  (See  Scarpa,  Salle  Malattie  degli 
Occhi,  cap.  ii.  Guthrie’s  Operative  Surgery  of  the 
Eye,  p.  107.  R.  Middlemore,  On  Dis.  of  the  Eye, 
vol.  ii.  p.  770.  8vo.  Lond.  1835.) 


HOS 

HOSPITAL  GANGEENE.  ( Phagedena 
Gangrcenosa  ; Putrid  or  Malignant  Ulcer ; Hos- 
pital Sore;  Gangrcena  Contagiosa.')  A severe  and 
peculiar  species  of  humid  gangrene,  or  rather  a 
combination  of  this  affection  with  phagedenic  ul- 
ceration. It  is  particularly  characterised  by  its 
contagious  or  infectious  nature ; its  disposition  to 
attack  wounds,  or  ulcers,  in  crowded  hospitals,  or 
other  situations,  where  many  of  these  cases  are 
brought  together  ; and  its  tendency  to  convert  the 
soft  parts  affected  into  a putrid,  glutinous,  or  pulpy 
substance,  in  which  no  trace  of  their  original  tex- 
ture is  discernible.  ( Delpech , Pre-eis  Eltm . des 
Mai.  Chir.  t.  i.  p.  123.)  It  is  generally  believed 
to  be  communicated  from  one  sore  or  wound  to 
another,  by  its  contagious  nature ; but  whether  the 
infection  can  be  transferred  only  by  actual  contact., 
or  both  in  this  way,  and  through  the  medium  of 
the  atmosphere,  is  a question  on  which  the  best 
authors  differ.  The  first  origin  of  the  disease, 
however,  is  a mysterious  subject,  which  cannot  in- 
variably be  explained  on  any  certain  principles,  as 
will  be  hereafter  noticed. 

From  the  researches  of  Mr.  Blackadder,  it  ap- 
pears probable,  that  several  of  the  ancient  writers,  ini 
their  descriptions  of  foul  gangrenous  bleeding  ulcers, 
must  have  alluded  to  the  same  kind  of  disease, 
which  is  now  usually  denominated  hospital  gan- 
grene. Besides  the  use  of  the  actual  cautery,, 
which,  according  to  the  modern  French  writers,  is 
the  surest  means  of  arresting  this  distemper,  seve- 
ral of  the  ancients  appear  also  to  have  employed 
for  its  cure  arsenical  applications ; as,  for  instance* 
vEtius,  Paulus,  Eolandus,  Avicenna,  Guido,  &c„ 
The  only  doubt,  whether  these  authors  actually 
referred  to  hospital  gangrene,  depends  upon 
their  not  having  generally  described  its  contagious 
nature.  But,  on  this  point,  I recommend  Mr, 
Blackadder’s  valuable  treatise  to  be  consulted. 
(P.  76,  &e.) 

Although  La  Motte  made  cursory  mention  of 
hospital  gangrene  in  1722,  under  the  name  of 
pourriture,  and  stated,  that  it  had  occurred  in  the- 
Ildtel  Dieu  at  Paris,  the  first  distinct  modern  ac- 
count of  this  disease  is  contained  in  the  3d  vol.  of 
the  posthumous  works  of  Pouteau,  published  in 
1783.  In  the  year  1788,  Dussassoy,  who  succeeded 
Pouteau  as  chief  surgeon  of  the  Hdtel  Dieu  at 
Lyons,  also  published  a short  treatise  on  the  dis- 
order. The  first  very  accurate  description  of  hos- 
pital gangrene  in  the  English  language,  appeared 
in  the  6th  vol.  of  the  London  Medical  Journal , 
printed  in  1785.  The  account  is  entitled,  “ Ob- 
servations on  the  Putrid  Ulcer,  by  Mr.  Gillespie, 
surgeon  of  the  Eoyal  Navy.”  In  the  edition  of 
Dr.  Eollo’s  work  on  Diabetes,  published  1797, 
there  is  a section  on  this  subject,  entitled,  “ A 
short  account  of  a morbid  poison,  acting  on  sores* 
and  of  the  method  of  destroying  it.”  In  1799,  Sir 
Gilbert  Blane,  in  the  3rd  edit,  of  his  book  on  the 
Diseases  of  Seamen,  gave*an  account  of  hospital 
gangrene  under  the  name  of  malignant  ulcer  ; and 
Dr.  Trotter,  in  the  2d  vol.  of  his  Medicina  Nau - 
tica,  published  in  the  same  year,  described  that 
affection  by  the  same  appellation.  In  the  third 
vol.  of  the  same  work,  Dr.  Trotter  added  to  his 
first  account  several  valuable  communications,  re- 
lating to  this  disease,  received  from  surgeons  of  the 
royal  navy.  Mr.  John  Bell  also  made  hospital 
gangrene  the  subject  of  particular  remark,  in  the 
1st  vol.  of  his  Principles  of  Surgery,  published  in 
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.1801.  According  to  Dr.  Thomson,  two  excellent 
theses  were  likewise  published  on  it  in  the  Univer- 
sity of  Edinburgh  : the  first  entitled,  “ De  Gan- 
graena  Contagiosa,”  by  Dr.  Leslie,  in  1804;  the 
second  by  Dr.  Charles  Johnson,  in  1805,  under 
the  title  of  “ De  Gangnena  Contagiosa  Nosoco- 
miale.”  (See  Lectures  on  Inflammation,  p.  456 
—458.) 

Professor  Thomson’s  account  of  the  subject, 
published  in  1813,  contained  the  fullest  history  of 
the  disease,  at  that  time  collected.  Boyer  after- 
wards gave  a very  fair  account  of  the  distemper. 
(See  Traite  des  Mai.  Chir.  t.  i.  p.  320.,  8vo.  Paris, 
1814.) 

These  descriptions  were  followed  by  the  valu- 
able essay  of  Delpech,  entitled,  “ Memoire  sur  la 
Complication  des  Plaies  et  des  Ulceres  connue  sous 
le  nom  de  Pourriture  d’Hopital,’5  1815  ; some  in- 
teresting observations  by  Dr.IJennen,  in  the  Lon- 
don Medical  Repository  for  March,  1815  ; a Paper 
by  Professor  Brugmann,  of  Leyden,  in  the  “ An- 
nales  de  Litterature  Med.”  voi.  xix.,  1815  ; and 
the  treatise  of  Mr,  Blackadder,  which  contains 
some  of  the  best  remarks  ever  made  concerning 
this  affection,  and  is  entitled  “ Observations  on 
Phagedasna  Gangraenosa,  8vo.  Edinb.  1818.”  To 
these  publications  are  to  be  added  the  interesting 
remarks  of  Mr.  R.  Welbank,  On  Sloughing  Pha- 
gedaena,  contained  in  the  11th  vol.  of  the  Med. 
Chir.  Trans. ; and  those  of  Dr.  Boggie,  recorded 
in  the  3d  vol.  of  the  Edin.  Med.  Chir.  Trans. 

According  to  Mr.  Blackadder,  who  is  a believer 
in  the  doctrine  of  the  complaint  being  only  com- 
municable by  the  direct  application  of  the  infec- 
tious matter,  when  the  morbific  matter,  which 
produces  the  disease,  has  been  applied  to  some  part 
of  the  surface  of  the  body,  from  which  the  cuticle 
has  been  removed,  as  by  a blister,  one  or  more 
small  vesicles  first  appear,  which  are  filled  with  a 
watei'y  fluid,  or  bloody  serum  of  a livid,  or  reddish- 
brown  colour.  The  situation  of  the  vesicle  is  ge- 
nerally at  the  edge  of  the  sore.  Its  size  is  not  un- 
frequently  that  of  a split  garden  pea,  and  is  easily 
ruptured,  the  pellicle  which  covers  it  being  very 
thin.  When  the  vesicle  is  filled  with  a watery 
fluid,  and  has  not  been  ruptured,  it  assumes  the 
appearance  of  a greyish-white,  or  ash-coloured 
slouch  : but  when  it  contains  a dark-coloured 

O' 

fluid,  or  has  been  ruptured,  it  puts  on  the  appear- 
ance of  a thin  coagulum  of  blood,  of  a dirty, 
brownish-black  colour.  During  the  formation  of 
the  vesicle,  there  is  generally  a change  in  the  sen- 
sation of  the  sore,  accompanied  with  a painful  feel 
like  that  of  the  sting  of  a gnat. 

After  a slough  is  formed,  it  spreads  with  more 
or  less  rapidity,  until  it  occupies  the  whole  sur- 
face of  the  original  sore ; and,  when  left  to  itself 
(which  seldom  happens),  there  is  little  or  no 
discharge,  but  the  slough  acquires  daily  greater 
thickness. 

“ When  the  formation  of  the  slough  has  been 
interrupted,  the  stinging  sensation  becomes  more 
frequent  and  acute  ; phagedenic  ulceration  quickly 
commences  ; and  such  is  frequently  the  rapidity  of 
its  progress,  that  even  in  the  course  of  a few  hours 
a very  considerable  excavation  will  be  formed, 
while  the  parts  in  the  vicinity  retain  their  usual 
healthy  appearance.”  The  cavity,  the  edges  of 
which  are  well  defined,  is  filled  with  a thick  glu- 
tinous matter,  which  adheres  strongly  to  the  sub- 
jacent parts.  When  this  matter  is  removed,  the 


surface  underneath  presents  itself  of  a fine  granu- 
lar texture,  which,  in  almost  all  instances,  is  pos- 
sessed of  extreme  sensibility,  and  is  very  apt  to 
bleed,  when  the  operation  of  cleaning  is  not  per- 
formed with  great  delicacy.  At  each  dressing  the 
cii’cumference  of  the  cavity  is  found  enlarged,  and 
if  there  are  more  than  one,  they  generally  run  into 
each  other.  The  progress  of  the  disease  is  much 
quicker  in  some  individuals  than  others,  but  it  never 
ceases,  until  the  whole  surface  of  the  original  sore  is 
occupied.  The  stinging  pain  gradually  becomes  of 
a darting  or  lancinating  kind  ; and  either  about  the 
fourth,  or  sixth  day,  from  the  tune  when  the  mor- 
bific matter  had  access  to  the  sore,  or  afterwards,  at 
the  period'  of  what  may  be  termed  secondary  inflam- 
mation, the  lymphatic  vessels  and  glands  are  apt  to 
become  affected.  The  discharge  becomes  more 
copious,  its  colour  varying  from  a dirty  yellowish 
white  to  a mixture  of  yellow,  black  and  brown, 
depending  upon  the  quantity  of  blood  mixed 
with  it. 

“ The  soft  parts,  in  the  immediate  vicinity  of 
the  sore,  daily  become  more  painful,  tumefied, 
and  indurated  ; and,  in  a great  number  of  cases, 
particularly  in  those  of  plethoric  and  irritable 
habits,  an  attack  of  acute  inflammation  speedily 
supervenes,  and  is  accompanied  by  a great  in- 
crease of  pain,  the  sensation  being  described  to 
be  such  as  if  the  sore  were  burning.  The  period, 
at  which  this  inflammation  begins  to  subside,  is 
by  no  means  regular.  Sometimes  it  subsides  iu 
the  course  of  two  days,  and  sometimes  it  con- 
tinues upwards  of  five ; depending  very  much 
on  the  constitution  and  previous  habits  of  the 
patient,  as  well  as  the  treatment  that  has  been 
adopted.  During  its  progress,  the  thick,  putrid- 
looking,  and  frequently  spongy  slough  which  is 
formed  on  the  sore,  becomes  more  and  more 
moist,  and  of  a pulpy  consistence.  (Hence  this 
form  of  disease  is  actually  named  by  Gerson, 
pulpy  gangrene.)  In  the  course  of  a few  days,  a 
very  offensive  matter  begins  to  be  discharged  at 
its  edges.  The  slough  then  begins  to  separate ; 
by  and  by,  it  is  thrown  off ; but  only  to  prepare 
the  way  for  an  extension  of  the  disease  by  a con- 
tinued process  of  ulceration,  and  by  a recurrence 
of  the  last-mentioned  symptoms.”  ( Blackadder 9 
On  Phagedtzna  Gangraenosa , p.  28 — 30.) 

The  first  symptoms,  which  indicate  hospital 
gangrene  in  a wound,  or  ulcer,  are,  a more  or 
less  acute  pain,  and  a viscid  whitish  exudation  on 
the  surface  of  the  granulations,  which  lose  their 
vermilion  colour,  and  present  at  several  points 
spots  of  a greyish  or  dirty- white  hue,  resembling 
venereal  ulcers,  or  aphthae.  These  ulcerated 
points,  thus  engrafted  (as  it  were)  upon  the  ori- 
ginal ulcer,  soon  spread,  and  join  together,  so  as 
to  give  to  the  whole  surface  of  the  solution  of  con- 
tinuity a grey  ash-colour.  The  surface  also  be- 
comes more  or  less  indurated,  and  sometimes 
bleeds.  A red,  purplish  oedematous  circle  of  a 
greater,  or  lesser  extent,  is  next  formed  in  the  sur- 
rounding skin.  Sometimes,  when  the  patient  is  of 
a good  habit,  the  causes  of  infection  less  active, 
and  the  constitution  sufficiently  strong,  the  disorder 
now  stops.  According  to  Boyer,  it  may  not  even 
extend  to  the  whole  surface  of  the  ulcer.  But, 
most  frequently,  its  progress  is  extremely  rapid, 
and  occasionally  quite  terrifying.  The  edges  of 
the  wound,  or  ulcer,  become  hardened  and 
everted  ; the  granulations  are  large  and  tumid, 
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being  swelled  up,  as  Boyer  asserts,  with  a con- 
siderable quantity  of  gas.  They  are  afterwards 
detached  in  the  form  of  soft  reddish  sloughs, 
which  very  much  resemble  the  substance  of  the 
fetal  brain,  in  a putrid  state.  From  day  to  day, 
until  nature  either  alone,  or  aided  by  art,  puts 
limits  to  the  disorder,  it  invades  new  parts  both 
in  breadth  and  depth,  so  that  its  ravages  extend 
to  aponeuroses,  muscles,  blood-vessels,  nerves, 
tendons,  the  periosteum,  and  even  the  bones  them- 
selves. 

Amongst  a number  of  severe  cases,  which  fell 
under  the  notice  of  Mr.  Blackadder,  “ there  was 
one,  in  which  the  half  of  the  cranium  was  de- 
nuded, the  bones  having  become  black  as  char- 
coal, and  the  integuments  detached  posteriorly  to 
the  second  cervical  vertebra,  and  anteriorly  to  the 
middle  of  the  zygomatic  process  of  the  temporal 
bone  ; and  this  was  originally  a superficial  wound 
of  the  scalp.  In  another  case,  the  muscles,  large 
arteries,  and  nerves  of  both  thighs  were  exposed 
and  dissected,  the  integuments  and  cellular  sub- 
stance being  entirely  removed,  with  the  exception 
of  only  a narrow  strip  of  the  former,  which  re- 
mained on  the  outer  side  of  the  thighs.  This 
was  also  originally  a simple  flesh  wound.  In 
other  instances,  the  cavities  of  the  knee,  ankle, 
elbow,  and  wrist,  joints  were  laid  extensively  open, 
and,  in  one  unfortunate  case,  the  integuments 
and  cellular  substance,  on  the  anterior  parts  of 
the  neck,  were  destroyed,  exhibiting  a horrid  spec- 
tacle, the  trachea  being  also  wounded.”  ( On  Pha- 
gedena Gangrenosa,  p.  3.) 

According  to  the  last  experienced  author, 
when  the  disease  attacks  an  old  sore,  where  a 
considerable  depth  of  new  flesh  has  been  formed, 
the  first  thing  generally  observed  is  a small  dark- 
coloured  spot,  usually  situated  at  the  edge  of  the 
sore.  But,  he  states,  that,  in  several  cases  of  ul- 
cers, the  disease,  when  carefully  watched,  was 
found  to  begin  in  the  form  of  a vesicle,  filled  with 
a livid,  or  brownish-black  fluid,  which  afterwards 
burst,  and  assumed  the  appearance  of  the  dark 
coloured  spot,  which  is  commonly  first  noticed. 
Mr.  Blackadder  always  found,  that  when  there 
had  been  a considerable  bed  of  new  flesh  formed, 
the  phagedenic  ulceration  made  comparatively  a 
very  slow  progress,  and  put  on  rather  the  ap- 
pearance of  mercurial  phagedena,  until  the  mor- 
bific matter  had  found  access  to  the  natural  texture 
of  the  part,  when  the  progress  of  the  disease  be- 
came suddenly  accelerated  ; acute  inflammation 
supervened  ; and  a large  slough  was  formed. 
(Op.  cit.  p.  31.)  He  notices,  that  when  the 
mobific  matter  is  inserted  in  a puncture,  or 
scratch,  the  first  progress  of  the  disease  bears  a 
resemblance  to  that  of  a part  inoculated  with  vac- 
cine matter.  The  primary  inflammation  in  gan- 
grenous phagedena  commences  at  the  end  of  the 
second,  or  early  on  the  third  day  ; the  inflam- 
mation is  at  its  height  about  the  sixth  ; when  the 
scab  begins  to  form  in  one  disease,  phagedenic 
ulceration  begins  in  the  other,  and,  when  allowed 
to  proceed,  soon  affords  sufficient  proof  of  the 
non-identity  of  the  two  diseases.  (P.  33.) 

When  the  disease  attacks  a recent  gunshot 
wound,  the  discharge,  two  or  three  days  after 
infection,  is  found  to  be  lessened,  and  to  have 
become  more  of  a sanious,  than  purulent  nature. 
The  sore  has  a certain  dry  and  rigid  appearance  ; 
its  edges  are  more  defined,  somewhat  elevated,  ' 


and  sharpened  ; the  patient  is  sensible  of  a change 
in  the  usual  sensation  in  the  sore,  and  complains 
of  an  occasional  stinging  sensation,  resembling 
, that  produced  by  the  sting  of  a gnat.  At  this 
period,  but  sometimes  a day  or  two  later,  the 
integuments  at  the  edge  of  the  sore  become  in- 
flamed, and  the  surface  of  the  sore  itself  assumes 
a livid  or  purple  colour,  and  appears  as  if  co- 
vered with  a fine  pellicle,  such  as  is  formed  on  a 
coagulum  of  blood.  (On  Phagedena  Gangre- 
nosa, p.  33.) 

At  Bilboa,  the  disease,  in  cases  of  wound,  is 
said  generally  to  have  commenced  with  a sudden 
attack  of  severe  pain  in  the  head  and  eyes,  tight- 
ness about  the  forehead,  want  of  sleep,  loss  of 
appetite,  a quick  pulse,  and  other  febrile  sym- 
ptoms ; while  the  wound,  which  had  been  healthy 
and  granulating,  at  once  became  tumid,  dry,  and 
painful,  losing  its  florid  colour,  and  assuming  a 
dry  and  glossy  coat.  (Hennen,  On  Military 
Surgery,  p.  214.  ed.  2.)  When  left  to  itself 
the  above-described  pellicle  gradually  increases 
in  thickness,  forming  what  has  been  termed  a 
slough.  But,  Mr.  Blackadder  observes,  that,  at 
this  period,  the  process  of  the  disease  is  hardly 
in  any  two  instances  precisely  alike.  Generally, 
in  the  course  of  from  five,  to  ten,  or  fifteen  days, 
a thick  spongy,  and  putrid-looking  slough  is 
formed  over  the  whole  surface  of  the  sore,  and 
which  is  more  or  less  of  an  ash,  or  blackish-brown 
colour.  When  the  pellicle  is  destroyed,  as  fre- 
quently happens  in  the  process  of  cleaning,  it  is 
not  in  every  case  reproduced  ; but,  an  offensive 
matter  begins  to  be  discharged,  which  becomes 
daily  more  copious,  and  of  a dirty  yellow  colour,  and 
ropy  consistence,  and  very  adherent  to  the  sore. 
The  substance,  which  formed  the  apparent  bottom 
of  the  wound,  is  raised  up,  and  pushing  back  the 
edges,  makes  the  sore  appear  considerably  en- 
larged. The  edges,  which  are  usually  jagged,  or 
pectinated,  become  extremely  irritable,  of  a deep- 
red  colour,  and  dotted,  on  their  inner  surface,  with 
numerous  small,  elevated,  and  angry-looking  points, 
which  may  be  considered  as  one  of  the  characteristic 
marks  of  the  disease.  The  surrounding  integuments 
become  indurated  and  inflamed,  assuming,  not 
unfrequently,  an  ansarine  appearance ; and  the  pa- 
tient complains  of  a constant  burning,  lancinating 
pain.  In  the  vicinity  of  the  sore,  the  integuments 
become  more  and  more  of  a dark-red  colour,  in 
consequence  of  the  violence  of  the  inflammation, 
which  is  of  an  erysipelatous  nature,  and  apt  to  ter- 
minate in  sloughing,  and  carry  off  the  patient. 
However,  the  inflammatory  symptoms  are  some- 
times mild,  and,  in  other  cases,  exceedingly  vio- 
lent a fact  accounted  for  by  differences  of  con- 
stitution. (Blackadder , p.  34.) 

In  the  hospitals  at  Bilboa,  if  the  incipient  stage 
was  overlooked,  the  febrile  symptoms  very  soon 
became  aggravated ; the  skin  around  the  sore 
assumed  a highly  florid  colour,  which  shortly  be- 
came darker,  then  bluish,  and  at  last  black,  with 
a disposition  to  vesicate  ; while  the  rest  of  the  limb 
betrayed  a tendency  to  oedema.  All  these  threat- 
ening appearances  occurred  within  twenty-four 
hours,  and,  at  this  period,  also,  the  wound,  what- 
ever might  have  been  its  original  shape,  sooii  assumed 
the  circular  form.  The  sore  now  acquired  hard, 
prominent,  ragged  edges,  giving  it  a cup-like  ap- 
pearance, with  particular  points  of  the  lip  of  a dirty 
yellow  hue,  while  the  bottom  of  the  cavity  was 
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lined  with  a flabby  blackish  slough.  The  gangrene 
still  advancing,  fresh  sloughs  were  rapidly  formed; 
the  increasing  cup-like  cavity  was  filled  up  and 
overtopped  by  them,  and  the  erysipelatous  iivor 
jand  vesication  of  the  surrounding  skin  gained 
ground,  while  chains  of  inflamed  lymphatics  could 
be  traced  from  the  sores  to  the  adjoining'glands, 
these  exciting  inflammation  and  suppuration,  which 
often  furnished  a new  nidus  for  gangrene.  The 
face  of  the  sufferer  assumed  a ghastly  anxious 
appearance : his  eyes  became  haggard  and  deeply 
tinged  with  bile ; his  tongue  covered  with  a 
brownish,  or  blackish  fur;  his  appetite  entirely 
failed;  and  his  pulse  was  feeble  and  accelerated. 
In  this  stage,  the  weakness  and  irritability  of  the 
patient  was  such,  that  the  slightest  change  of  pos- 
ture put  him  to  torture,  increased  by  his  inability 
to  steady  the  limb,  which,  if  lifted  from  the  bed, 
was  seized  with  tremors  and  spasmodic  twitches. 

( Hennen’s  Military  Surgery,  p.  215,  216.  ed.  2.) 
Authors  vary  considerably  in  their  descriptions  of 
the  state  of  the  tongue.  Dr.  Hennen  found  it 
brownish,  or  blackish  ; Delpech  whitish,  or  yel- 
lowish. ( Precis  El6m.  t.  i.  p.  125  ) ; and 
Mr.  Blackadder,  covered  with  a white  mucus. 
(P.  39.) 

It  is  explained  by  Mr.  Blackadder,  that  when 
the  disease  attacks  a large  recent  wound,  the  whole 
surface  of  the  inj  ury  is  sometimes  affected  from  the 
first ; while,  in  other  instances,  the  disorder  com- 
mences on,  or  near  the  lips  of  the  sore.  When 
the  patient  is  of  an  inflammatory  diathesis,  the 
sore  is  generally  attacked  with  acute  inflammation 
between  the  seventh  and  fourteenth  days ; and 
the  slough  is  softer,  and  of  a pulpy  consistence  ; 
matter,  of  a strong  and  peculiar  odour,  and  of  a 
dirty  brownish,  grey  colour,  begins  to  ooze  out  at 
its  edges,  and  becomes  daily  more  copious.  The 
inflammation  gradually  subsides ; the  slough  be- 
comes loosened,  and  finally  detached,  leaving  the 
subj  acent  muscles,  bones,  fasciae,  or  ligaments,  com- 
pletely exposed.  When  the  constitution  is  not  prone 
to  acute  inflammation,  the  slough  remains  long  ad- 
herent; the  discharge  is  very  copious,  and  bur- 
rows under  the  skin,  which  then  mortifies.  Some- 
times, after  the  detachment  of  a slough,  florid 
granulations  spring  up,  and,  notwithstanding  a 
slight  recurrence  of  the  phagedenic  ulceration,  the 
parts  heal  up  by  the  almost  unassisted  operation 
of  nature.  However,  most  commonly,  after  the 
muscles  are  exposed,  they  continue  to  be  gradu- 
ally dissected  ; their  connecting  cellular  membrane 
is  completely  destroyed,  and  they  are  left  covered 
with  an  offensive,  greasy-looking  matter. 

According  to  Mr.  Blackadder,  when  a muscle 
has  been  wounded,  it  swells  sometimes  to  a great 
size,  and  quickly  assumes  the  appearance  of  a large 
coagulum,  being  altogether  deprived  of  irritability. 
When  it  has  not  been  wounded,  but  has  become 
inflamed,  it  generally  assumes  a pale  colour,  with 
an  appearance  as  if  distended  with  a fluid,  and, 
occasionally,  before  losing  its  vitality,  acquires  a 
very  surprising  bulk  ; but,  when  no  inflammation 
has  supervened,  the  muscles  become  of  a pale 
brick  colour,  waste  away  daily,  and  the  patient 
loses  all  power  in  them.  As  the  disease  advances, 
the  integuments  are  undermined,  and  slough  ; and 
hemorrhage  from  small  vessels  is  a common 
occurrence  ; but,  in  a more  advanced  stage,  some 
of  the  large  vessels  are  apt  to  give  way,  and  the 
bleeding  from  them  frequently  destroys  the  patient. 
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“ When  a stump  is  the  site  of  the  disease,  and 
the  patient  is  of  a plethoric  habit,  or  accustomed  to 
live  freely,  the  symptoms  soon  begin  to  indicate 
the  existence  of  an  intense  inflammatory  action 
through  its  whole  substance,  the  tumefaction,  pain, 
and  heat  increase  rapidly,  so  that,  in  a few  days, 
the  stump  shall  have  acquired  more  than  twice  its 
former  size,  being  at  the  same  time  much  indu- 
rated, and  causing  the  most  excruciating  pain. 
In  this  state,  the  patient  has,  in  some  instances, 
become  delirious,  and  has  been  cut  off  by  an 
effusion  taking  place  into  some  of  the  larger  cavi- 
ties. It  more  commonly  happens,  however,  that 
gangrene  seizes  upon  the  integuments,  and  cellular 
substance  ; large  sloughs  are  thrown  off ; and 
some  of  the  large  blood-vessels  giving  way,  the 
patient  sinks  under  the  effects  of  repeated  hemor- 
rhage. Tor  it  is  commonly  found,  that  the  usual 
modes  of  stopping  hemorrhage  from  a stump  are, 
in  such  cases,  either  inadmissible,  or  totally  in- 
efficacious. 

“ Sometimes,  the  progress  of  the  disease  in  a 
stump  is  more  gradual,  but  in  the  end  nearly  as 
fatal ; the  inflammation  is  much  less  acute  ; there 
is  comparatively  but  little  tumefaction,  and  the 
pain  is  much  less  severe  ; but,  the  discharge  is 
much  more  copious,  and  the  cellular  substance, 
connecting  the  integuments  and  muscles,  is  rapidly 
destroyed.  Hemorrhage  generally  comes  on  later 
than  in  the  preceding  instance,  but  it  is  the  most 
common  cause  of  death.”  ( Blackadder  on  Phage- 
dcp/ria  Gangr&nosa , p.  33 — 39.) 

It  is  observed  by  another  writer,  that  artery 
seems  to  be  the  texture,  which  resists  most  power- 
fully the  destructive  action  of  hospital  gangrene 
( Thomson's  Lectures,  p.  460.)  ; a remark  quite  at 
variance  with  the  statement  of  Delpech  (Precis 
Elem.  t.  i.  p.  129.)  ; but  intended  to  refer,  as  I 
conceive,  to  cases  in  which  the  femoral,  brachial, 
or  other  large  artery  is  seen  for  several  days  com- 
pletely denuded,  in  the  midst  of  the  ravages  of 
the  distemper  , yet  not  giving  way.  I have  seen 
the  same  thing  frequently  exemplified  in  mercurial 
phagedena,  as  well  in  the  groin  as  in  the  arm. 
As  for  the  smaller  arteries,  they  are  quickly  de- 
stroyed, together  with  other  parts. 

“ In  some  rare  cases  (says  Dr.  Hennen)  I have 
seen  the  femoral  and  axillary  arteries  pulsating 
awfully,  and  apparently  unaffected  with  disease  ; 
while  all  the  surrounding  parts  were  completely 
destroyed  ; but,  in  a vast  majority  of  cases,  the 
blood-vessels  partook  of  the  general  disease,  in 
which  they  were  imbedded.  They  were  not  only 
completely  separated  from  their  natural  con- 
nections, but  their  coats  sloughed  away  at  the 
immediate  point  of  disease,  while  the  disposition 
extended  far  beyond  the  apparently  affected  spot. 
Hence,  our  ligatures  but  too  often  failed  on  the 
main  branches,  and  any  attempt  on  the  smaller 
was  invariably  injurious.  - We  were  here  natu- 
rally induced  to  tie  the  artery  considerably  above 
the  seat  of  the  disease  ; and  this  was  done  once  on 
the  femoral,  and  twice  on  the  axillary  artery  be- 
low the  clavicle  : the  former  burst  on  the  third, 
each  of  the  latter  on  the  second  day,  afterwards.” 
Dr.  Hennen  further  remarks,  that,  in  general,  the 
great  vessels  sloughed  long  after  the  acute  symp- 
toms of  the  disease  had  abated,  and  that,  in  severe 
cases,  the  eleventh  day  of  the  disease  was  always 
dreaded.  (On  Military  Sxirgery,  p.  221.  ed.  2.) 
J The  indisposition  of  the  large  vessels  to  close. 
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when  taken  up  in  the  common  way,  appears  re- 
terrible  to  three  causes : viz.  the  tendency  to  rapid 
ulceration  in  the  arteries  in  the  situation  of  the 
ligatures  ; the  formation  of  no  effectual  coagulum 
in  the  extremity  of  the  vessel,  like  what  happens 
in  other  cases  of  mortification  ; and  the  general 
incapacity  of  nature  in  examples  of  hospital  gan- 
grene to  establish  any  process,  which  can  be 
accompanied  with  healthy  adhesive  inflammation. 

In  the  last  stage  of  the  disease,  as  it  occurred 
in  the  military  hospitals  at  Bilboa,  the  surface  of 
the  sore  was  constantly  covered  with  a bloody 
oozing,  and,  on  lifting  up  the  edge  of  the  flabby 
slough,  the  probe  was  tinged  with  dark-coloured 
grumous  blood,  with  which  also  its  track  became 
immediately  filled.  Repeated  and  copious  venous 
bleedings  now  came  on,  which  rapidly  carried  off 
the  patient:  the  sloughs,  whether  they  fell  off 
spontaneously,  or  were  detached  by  art,  were 
quickly  succeeded  by  others,  and  brought  into 
view  thickly-studded  specks  of  arterial  blood.  At 
length,  an  artery  gave  way,  which  was  generally 
torn  through  in  the  attempt  to  secure  it  with  a 
ligature  : the  tourniquet,  or  other  pressure,  was 
now  applied,  but  in  vain ; for,  while  it  checked 
the  bleeding,  it  accelerated  the  death  of  the  limb, 
which  became  frightfully  swelled  and  horribly 
fetid.  Incessant  retchings  came  on,  and  with 
coma,  involuntary  stools,  and  hiccough,  closed 
the  scene.  Often,  however,  the  patient  survived 
this  acute  state  of  the  disease,  and  sank  under 
severe  irritation,  absorption  of  putrid  matter,  and 
extensive  loss  of  substance,  with  common  hectic 
symptoms.  (See  Hennen  s Mil.  Surgery,  p.  217. 
ed.  2.)  In  the  disease  at  Bilboa,  the  skin  and 
cellular  substance  seemed  to  be  the  parts  originally 
and  principally  affected.  This,  says  Dr.  Hennen, 
was  obvious,  even  in  the  living  body ; but,  on 
dissection,  the  disease  of  these  parts  was  frequently 
observed  to  spread  much  further,  than  external 
appearances  indicated,  as  a diseased  track  was 
often  found  running  up  into  the  groin,  or  axilla, 
and  completely  dissecting  the  muscles  and  great 
vessels.  (On  Military  Surgery,  p.  219.  ed.  2.) 
When  the  disease  had  occupied  the  outside  of  the 
chest,  the  same  gentleman  found  the  lungs  in  two 
cases,  and  the  pericardium  in  a third,  covered 
with  gangrenous  spots ; and  when  the  parietes  of 
the  abdomen  had  been  attacked,  he  often  observed 
the  same  appearances  on  the  liver.  (P.  220.) 

Hospital  gangrene  must  be  regarded  as  one  of 
the  most  serious  and  dangerous  complications,  to 
which  wounds  and  ulcers  are  liable.  When  the 
solution  of  continuity  is  large,  or  of  long  standing, 
the  disorder  commits  great  ravages,  renews  its 
attacks  repeatedly,  and  the  relapses  prove  exceed- 
ingly obstinate.  The  same  thing  is  said  to  happen, 
when  it  affects  persons  labouring  under  scorbutic 
or  venereal  complaints.  Hospital  gangrene  proves 
particularly  dangerous,  and  mostly  fatal,  when  it 
complicates  large  contused  wounds,  attended  with 
badly  fractured  bones.  All  the  soft  parts  of  the 
injured  limb  are  then  frequently  observed  to  be 
progressively  destroyed,  and  the  unfortunate  pa- 
tient falls  a victim,  either  to  typhoid  symptoms, 
frequent  hemorrhages,  or  hectic  complaints.  Prom 
what  has  been  stated,  however,  the  disease  varies 
considerably  in  its  severity  in  different  cases,  being 
sometimes  of  small  extent,  and  even  capable 
almost  of  a spontaneous  cure.  Patients  have  been 
known  to  continue  afflicted  more  than  a month ; 


and  when  the  duration  of  the  disease  was  thus 
lengthened,  the  cases  almost  always  had  a fatal 
termination.  In  a few  cases,  the  wound  puts  on 
a favourable  appearance  again  between  the  sixth 
and  ninth  days ; and,  in  slight  examples,  the 
amendment  is  manifested  between  the  third  and 
fifth.  Whatever  may  be  the  period  of  the  com- 
plaint, its  wished-for  termination  is  always  an- 
nounced by  a diminution  of  pain  ; the  pus  acquir- 
ing a white  colour,  and  more  consistence,  and 
losing  its  fetid  nauseous  smell.  The  edges  of  the 
ulcer  subside,  while  its  surface  becomes  less  irre- 
gular, and  puts  on  more  of  the  vermilion  colour. 
The  red,  purplish,  oedematous  circle,  which  sur- 
rounds the  disease,  assumes  a true  inflammatory 
nature  ; and  the  solution  of  continuity,  restored 
to  a simple  state,  heals  up  with  tolerable  quick- 
ness, even  when  the  destruction  of  soft  parts  is 
somewhat  considerable,  unless  any  fresh  untoward 
circumstances  occur  to  interrupt  cicatrisation.  But 
sometimes,  when  the  patient  is  on  the  point  of 
being  completely  well  again,  his  condition  is  sud- 
denly altered  for  the  worse  ; ulcerated  spots  make 
their  appearance  on  the  cicatrix,  and  these  spread- 
ing in  different  directions  occasion  a relapse,  which 
may  happen  several  times. 

According  to  Dr.  Boggie,  a relapse,  and  even 
repeated  relapses,  are  very  common,  as  his  own 
experience  fully  convinced  him  • and  he  adverts 
to  a case  reported  by  Dr.  Hennen,  in  which  the 
patient  survived  twelve  different  attacks,  and  sunk 
under  the  thirteenth.  (See  Edinb.  Med.  Chir. 
Trans,  vol.  iii.  p.  8.)  So  far  as  the  observations 
of  Dr.  Boggie  went,  hospital  gangrene  was  more 
frequent  and  severe  in  hot  weather  than  cold.  (See 
Edinb.  Med.  Chir.  Trans,  vol.  iii.  p.  13.) 

From  numerous  cases  of  this  disease,  seen  by 
Mr.  Blackadder  at  Passage,  in  Spain,  this  gentle- 
man made  the  following  conclusions  : — - 

1.  That  the  morbid  action  could  almost  always 
be  detected  in  the  wound,  or  sore,  previously  to 
the  occurrence  of  any  constitutional  affection. 

2.  That  in  several  instances,  the  constitution 
did  not  become  affected,  until  some  considerable 
time  after  the  disease  had  manifested  itself  in  the 
sore. 

3.  That  when  the  disease  was  situated  on  the 
inferior  extremities,  the  lymphatic  vessels,  and 
glands  in  the  groin,  were  observed  to  be  in  a state 
of  irritation,  giving  pain  on  pressure,  and  were 
sometimes  enlarged,  before  the  constitution  showed 
evident  marks  of  derangement. 

4.  That  the  constitutional  affection,  though 
sometimes  irregular,  was  in  many  cases  contem- 
porary with  the  second,  or  inflammatory  stage. 

5.  That  all  parts  of  the  body  were  equally  liable 
to  become  affected  with  this  disease. 

6.  That  when  a patient  had  more  than  one 
wound,  or  sore,  it  frequently  happened,  that  the 
disease  was  confined  to  one  of  the  sores,  while  the 
other  remained  perfectly  healthy,  and  this  even 
when  they  were  at  no  great  distance  from  each 
other.  (On  Phaged&na  Gangrccnosa,  p.  19.) 

Thus,  Mr.  Blackadder  espouses  the  opinion,  that 
hospital  gangrene  is  at  first  a local,  and  not  a con- 
stitutional disease,  that  is  to  say,  not  necessarily 
preceded,  or  originally  accompanied,  by  any  dis- 
eased action  in  the  system.  It  is  highly  important 
to  weigh  this  distinction  well  ; not  only  because 
it  is  yet  the  chief  point  of  difference  amongst  the 
best  writers  on  this  subject,  but  because  it  involves 
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very  directly  every  theory,  respecting  the  causes 
of  the  disease,  and  the  great  question,  whether  its 
ravages  are  to  be  resisted  principally  by  local  or 
constitutional  means,  or  by  remedies  of  both  de- 
scriptions together. 

In  the  hospital  gangrene,  observed  by  Dr.  Rollo 
in  the  Artillery  Hospital  at  W oolwich,  “ the 
action  of  the  poison  seemed  to  be  limited  and  con- 
fined to  specific  effects.  The  first  were  local,  pro- 
ducing only  a general  affection,  by  a more  extensive 
operation  on  the  sore.  Live  or  six  days  from  the 
appearance  of  the  small  ulcer  or  ulceration,  when 
it  had  extended  over  one  third  of  the  former  sore, 
with  pain  and  redness  in  the  course  of  the  lym- 
phatics, and  the  glands,  through  which  they  led, with 
enlargement  of  them,  general  indisposition  of  the 
body  became  evident.”  Delpech,  in  his  interest- 
ing memoir,  particularly  notices,  that  the  consti- 
tutional symptoms  always  occurred  the  last  in  order 
of  succession. 

Air.  Blackadder  distinctly  declares,  that  in  no 
instance,  which  he  had-  had  an  opportunity  of  ob- 
serving, did  the  constitutional  symptoms  of  gan- 
grenous phagedaena  precede  the  local,  unless  the 
case  be  held  an  exception,  in  which  a stump  be- 
came affected,  after  amputation  had  been  per- 
formed, on  account  of  the  previous  effects  of  the 
disease.  The  period,  at  which  the  constitution 
begins  to  exhibit  symptoms  of  irritation,  (he  says) 
is  extremely  irregular, — sometimes  as  early  as  the 
third  or  fourth  day,  and  sometimes  even  as  late 
as  the  twentieth.  " The  countenance  assumes  an 
anxious,  or  feverish  aspect ; the  appetite  is  im- 
paired ; the  desire  for  liquids  increases  ; and  the 
tongue  is  covered  with  a white  mucus.  The 
bowels  are  generally  rather  constipated  5 and  the 
pulse,  what  may  be  termed,  rather  irritated,  than 
accelerated.  But,  the  general  symptoms  may 
assume  an  inflammatory,  or  typhoid  character, 
according  as  the  causes  of  one  of  these  modifi- 
cations may  predominate.  According  to  Air. 
Blackadder,  when  an  inflammatory  diathesis  pre- 
vails, the  system  becomes  gradually  more  irritated, 
until  an  attack  of  acute  inflammation  seizes  upon 
the  sore,  and  which  frequently  happens  about  the 
end  of  the  second  week.  At  this  period,  the  pulse 
is  frequent  and  sharp,  and  it  is  not  uncommon  for 
the  patient  to  be  seized  with  one  or  more  shivering 
fits,  succeeded  by  a great  increase  of  heat,  but 
seldom  or  never  terminating  in  a profuse  perspi- 
ration. The  cold  fit  is  sometimes  followed  by  a 
bilious  discharge  from  the  intestines,  and  mitigation 
of  the  febrile  disorder.  If  the  focal  mischief  be 
not  arrested,  the  strength  becomes  daily  more  and 
more  exhausted ; the  fever  loses  its  inflammatory 
character  5 and,  unless  the  patient  be  cut  off  by 
hemorrhage,  he  falls  a victim  to  extreme  debility. 
When  the  disease  has  a typhoid  character,  the 
pulse  is  small  and  frequent ; the  appetite  and 
strength  gradually  fail ; and  the  patient  at  last 
sinks,  retaining  his  mental  faculties  to  the  last. 
Not  unfrequently,  diarrhoea  hastens  the  event. 
( Blackadder  on  Phagedaena  Gangrcenosa,  p.  39, 
40.) 

The  sloughing  phagedaena  seen  by  Mr.  R.Wel- 
bank,  generally  in  the  cleft  of  the  nates,  in  the 
groin,  or  at  the  inner  and  upper  part  of  the  thigh, 
in,  the  lowest  class  of  prostitutes,  and,  according  to 
his  description,  certainly  resembling  hospital  gan- 
grene, was  attended,  in  its  early  stages,  with  little 
or  no  disturbance  of  the  system  ; a circumstance 
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which  he  also  mentions  as  favourable  to  the  doc- 
trine that  the  disease  is  of  a local  nature.  (See 
Med.  Chir.  Trans,  vol.  xi.  p.  365.) 

On  the  other  hand,  the  generality  of  writers,  nay, 
even  some  of  those  who  represent  the  disease  as 
always  proceeding  from  a species  of  infection  ap- 
plied to  the  wound,  take  into  the  account  the  ope- 
ration of  constitutional  causes,  as  predisposing  to, 
and  of  course  preceding,  the  local  symptoms.  Dr. 
J.  Thomson  believes,  that  the  constitutional  symp- 
toms mostly  precede  the  local.  (On  Inflammation, 
p.  459.)  The  same  sentiment  is  professed  through- 
out Dr.  Hennen’s  remarks,  who  placed  reliance 
chiefly  upon  internal  remedies,  and  regarded  ex- 
ternal applications  as  'merely  a secondary  object. 
(On  Military  Surgery,  p.  222.  ed.2.)  To  this  part 
of  the  subject  I shall  return,  after  adverting  to  the 
causes  of  hospital  gangrene. 

The  hospital  gangrene,  which  occurred  in  the 
Artillery  Hospital  at  Woolwich,  and  was  described 
by  Dr.  Rollo,  did  not  attack  specific  sores;  vene- 
real, scrofulous,  and  variolous  ulcers  were  not 
attacked,  although  the  patients  lay  in  the  wards, 
where  the  disease  prevailed. 

Professor  Thomson  admits,  that  specific  sores 
are  less  liable  to  attacks  of  hospital  gangrene,  than 
common  wounds  and  ulcers;  but  he  declares  that 
he  has  frequently  seen  it  attack  cancerous  and 
venereal  ulcers.  (On  Inflammation,  p.  460.) 

Dr.  Hennen  mentions  a remarkable  instance, 
which  also  proves  the  possibility  of  a specific  sore 
becoming  affected,  and  fatal  from  this  cause,  in 
forty-eight  hours  after  the  patient  had  first  been 
exposed  to  the  infection.  Dr.  Hennen  relates  the 
fact  to  prove,  that  the  contagion  may  be  received 
without  a long  residence  in  a tainted  air.  The  pa- 
tient “who  had  just  landed  from  England,  and 
was  under  the  influence  of  mercury,  employed  for 
a venereal  complaint,  died  within  forty-eight  hours 
after  his  admission,  the  gangrene  having  seized  on 
an  open  bubo  in  his  groin,  eroding  the  great  vessels 
in  the  neighbourhood,  and  absolutely  destroying 
the  abdominal  parietes  to  a large  extent.”  (Prin- 
ciples of  Military  Surgery,  p.  218.  ed.  2.) 

The  effects  of  hospital  gangrene  should  be  care- 
fully discriminated  from  those  of  the  scurvy. 
Ulcers  attacked  with  hospital  gangrene,  are  not 
affected  in  any  degree  like  scorbutic  ulcers,  by  the 
use  of  vegetable  diet  and  lemon-juice  ; and  they 
occur  among  men,  who  are  fed  upon  fresh  meat 
and  vegetables,  as  readily  as  they  do  among  those 
who  have  been  fed  altogether  upon  salt  provisions. 
(Thomson’s  Lectures  on  Inflammation,  p.  482.) 
Hospital  gangrene  is  almost  always  accompanied 
witli  severe  febrile  symptoms  ; but,  “ as  to  fevers 
(says  Dr.  Lind),  it  may  indeed  be  doubted  whe- 
ther there  be  any  such  as  are  purely  and  truly  scor- 
butic. The  disease  is  altogether  of  a chronic  nature ; 
and  fevers  may  be  justly  reckoned  amongst  its' ad- 
ventitious symptoms.”  (Treatise  on  the  Scurvy, 
p.  106.)  In  cases  of  hospital  gangrene,  the  general 
symptoms  of  scurvy  are  also  absent,  such  as  sore- 
ness and  bleeding  of  the  gums,  livid  blotches  and 
wheals  on  the  fleshy  part  of  the  legs,  oedematous, 
ankles,  &c. 

Hospital  gangrene  (says  Boyer)  is  a species  of 
humid  gangrene,  which  attacks  in  some  degree 
epidemically  the  wounds  and  ulcers  of  patients, 
who  happen  to  be  crowded  together  in  an  unhealthy 
place. 

Its  occasional  causes  are : the  situation  of  an 
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hospital  upon  a low  marshy  ground  ; the  vicinity 
of  some  source  of  infection ; the  uncleanliness  of 
the  individuals,  or  of  the  articles  for  their  use ; the 
crowded  state  of  the  wards,  especially  when  they 
are  small  and  badly  ventilated  ; lastly,  every  thing 
that  tends  to  corrupt  the  air  which  the  patients 
breathe.  An  infected  atmosphere  may  produce  in 
the  most  simple  wounds  unfavourable  changes, 
partly,  as  Boyer  conceives,  by  its  immediate  action 
on  the  surface  of  the  wound,  but  no  doubt,  princi- 
pally, by  its  hurtful  influence  upon  the  whole 
animal  economy.  The  foregoing  causes  have  also 
sometimes  produced  alarming  and  obstinate  gan- 
grenes of  an  epidemic  kind,  or,  at  least,  a state  of 
the  constitution,  under  the  influence  of  which  all 
wounds  and  ulcers  constantly  took  on  a bad  aspect, 
and  were  often  complicated  with  the  worst  gan- 
grenous mischief.  Yigai’oux  saw  such  an  epidemic 
disease  prevail  for  twenty  months  in  the  two  hospi- 
tals of  Montpellier;  and  he  states,  that  the  most 
powerful  antiseptics  were  of  little  avail  against 
the  disorder,  which  often  invaded  the  slightest 
scratches. 

In  general,  this  epidemic  species  of  gangrene  is 
not  observed  in  new-built  hospitals,  nor  in  those, 
which  are  erected  out  of  the  central  parts  of  cities 
upon  high  ground.  Hospital  gangrene  may  occur 
in  any  season  ; but,  it  is  most  common  after  the 
sultry  heat  of  summer. 

A bilious  constitution,  mental  trouble,  unwhole- 
some or  insufficient  food,  a scorbutic  diathesis,  great 
debility,  and  fevers  of  a dangerous  type,  are  also 
reckoned  by  the  French  surgeons  as  so  many  pre- 
disposing causes  of  hospital  gangrene. 

The  observations  of  Pouteau,  and  those  of  some 
other  practitioners,  convincingly  prove,  that  hospi- 
tal gangrene  may  be  communicated  to  the  most 
simple  wound  or  ulcer  in  a subject  of  the  best 
constitution,  and  breathing  the  purest  air,  by  merely 
putting  into  contact  with  such  wound,  or  ulcer, 
sponges,  lint,  or  charpie,  impregnated  with  the  in- 
fection of  this  peculiar  disorder.  But  this  inocula- 
tion is  conceived  to  be  the  more  alarming,  and  to 
take  effect  the  more  quickly,  in  proportion  as  pa- 
tients have  been  more  exposed  to  the  influence  of 
such  causes  as  are  themselves  capable  of  producing 
the  disease,  and  also  in  proportion  as  the  kind  of 
constitution  predisposes  to  it. 

Although  the  contagious  nature  of  hospital  gan- 
grene has  been  generally  admitted  by  all  the  best 
informed  writers  on  the  subject,  the  doctrine  was 
not  considered  by  Dr.  Trotter  as  having  a good 
foundation.  Modern  authors,  however,  have  not 
joined  this  latter  gentleman,  and  Dr.  J.  Thomson, 
Dr.  Hennen,  Mr.  Blackadder,  and  Mr.  R.  Wel- 
bank,  all  believe,  that  the  disorder  is  infectious. 
“ The  contagious  nature  of  hospital  gangrene  (says 
Professor  Thomson)  appears  to  me  to  be  sufficiently 
proved,  1st,  By  the  fact,  that  it  may  be  communi- 
cated by  sponges,  charpie,  bandages,  aud  clothing 
to  persons  at  a distance  from  those  infected  with  it. 
2dly,  By  its  having  been  observed  to  attack  the 
slight  wounds  of  surgeons,  or  their  mates,  who  were 
employed  in  dressing  infected  persons ; and  that 
even  in  circumstances  where  the  medical  men  so 
employed  did  not  live  in  the  same  apartment  with 
the  infected.  3dly,  By  our  being  able  often  to 
trace  its  progress  distinctly  from  a single  individual 
through  a succession  of  patients.  4thly,  By  its 
attacking  recent  wounds,  as  well  as  old  sores,  and 
that  in  a short  time  after  they  are  brought  near  to 
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a patient  affected  with  the  disease.  5thly.  By  our 
being  able  to  prevent  the  progress  of  the  disease  in 
particular  situations,  by  removing  the  infected 
person,  before  the  contagion,  which  his  sores  emit, 
has  had  time  to  operate.  Stilly,  By  its  continuing 
long  in  one  particular  ward  of  an  hospital,  or  in 
one  particular  ship,  without  appearing  in  other 
wards,  or  ships,  if  pains  be  taken  to  prevent  inter- 
course between  the  infected  and  uninfected.” 
( Lectures  on  Inflammation , p.  484.)  But  although 
there  can  be  no  doubt  of  the  disease  spreading 
partly  by  its  contagious  nature,  it  appears  to  me 
equally  certain,  that  the  number  of  cases  is  also 
often  increased  by  the  continued  operation  of  the 
same  causes,  which  produced  the  earliest  instance 
of  the  disorder  in  any  particular  hospital.  A 
similar  belief  is  expressed  by  Dr.  Boggie.  (See 
Edin.  Med.  Clvir.  Trans,  vol.  iii.  p.  25.) 

It  is  alleged,  that  when  once  a patient  has  taken 
the  infection,  he  cannot  avoid  the  consequences, 
whatever  precautions  he  may  adopt.  Thus,  Boyer 
informs  us,  that  he  has  seen  hospital  gangrene  take 
place  in  wounded  patients,  who,  in  the  hope  of 
escaping  this  epidemic  affection,  had  quitted  the  in- 
fected hospital,  and  retired  to  elevated  situations, 
where  they  breathed  the  most  salubrious  air.  (See 
Traitt  des  Mai.  Chir.  t.  i.  p.  322.) 

The  bad  state  of  the  air  of  a crowded  hospital  as 
Mr.  Blackadder  observes,  is  a ready  means  of  ac- 
counting for  the  origin  of  phagedaena  gangraenosa  ; 
but  there  are  various  reasons  for  considering  such 
explanation  not  altogether  satisfactory ; and  he 
mentions  a case,  in  which  the  wound  of  a soldier 
was  found  affected  with  the  disease,  on  his  first 
arrival  at  an  hospital,  after  having  been  accidentally 
detained  with  two  other  wounded  comrades,  for 
five  or  six  days,  partly  in  an  open  building,  and 
partly  in  a boat,  quite  exposed  to  stormy  weather, 
(p.  45.)  ; Dr.  Hennen  likewise  gives  an  account  of 
about  thirty  fresh-wounded  men,  in  whom  hospital 
gangrene  first  appeared  in  their  journey  from 
Vittoria  to  the  hospital  near  Bilboa.  ( Principles  of 
Military  Surgery,  p.  214.  ed.  2.)  Dr.  Iloilo  also 
remarked,  that  some  men  in  quarters  were  affected 
with  this  disease.  And  according  to  Mr.  J.  Bell, 
“ there  is  no  hospital,  however  small,  airy,  or 
well  regulated,  where  this  epidemic  ulcer  is  not  to 
be  found  at  times.”  ( Principles  of  Surgery,  vol.  i. 
p.  112.)  For  a refutation  of  the  opinion,  that  the 
disease  strictly  merits  the  epithets  endemial,  and 
epidemic,  I must  refer  the  reader  to  the  observa- 
tions of  Mr.  Blackadder.  (P.  143,  &c.)  Delpech 
remarks,  that  the  causes  of  the  disease  do  not  ap- 
pear to  have  depended  upon  the  state  of  the 
atmosphere  (p.25.);  and  in  almost  every  in- 
stance, he  traced  the  propagation  of  the  disorder  to 
the  direct  application  of  the  morbific  matter  to  the 
sores.  However,  he  joins  Pouteau  in  the  belief, 
that  it  may  be  communicated  through  the  medium 
of  the  atmosphere  ; an  occurrence,  which  Mr. 
Blackadder  doubts,  or  rather  considers  as  very  rare 
and  only  possible,  where  the  effluvia  are  allowed 
to  accumulate  in  a most  negligent  manner,  so  as 
to  resemble  a vapour  bath,  which  mode  he  would 
also  regard  as  equivalent  to  inoculation.  (On 
Phagedena  Gangrenosa,  p.  156.)  On  the  whole, 
I am  disposed  to  think  the  views,  which  Mr. 
Blackadder  has  taken  of  the  manner  in  which  the 
disease  is  communicated,  the  most  correct,  and 
that,  while  particular  states  of  the  air  and  constitu- 
tion certainly  modify  the  disorder,  they  cannot  ge- 
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nerally  have  any  share  in  giving  origin  to  the 
disease  : I say  generally,  because,  as  various  facts 
oblige  us  to  admit,  that  hospital  gangrene  some- 
times arises,  without  having  been  communicated 
from  any  patient  previously  affected,  it  is  impossible 
to  assert,  that  the  earliest  example  of  it,  under 
such  circumstances,  may  not  arise  from  the  opera- 
tion of  some  unknown  and  inexplicable  circum- 
stances on  the  constitution,  or,  in  other  words, 
from  the  state  of  the  system  itself.  Nor  can  a 
doubt  be  entertained,  that,  at  all  events,  the 
disorder  is  most  apt  to  break  out  in  crowded,  badly 
ventilated  hospitals,  and  in  them  appear  more  ex- 
tensively and  malignantly,  than  in  others  which 
are  well  regulated,  properly  ventilated,  and 
healthily  situated.  But  the  idea  entertained  by 
Delpech,  that  hospital  gangrene  may  originate 
from  the  same  contagion  as  typhus,  or  other 
diseases,  is  merely  an  unsupported,  irrational,  con- 
jecture, quite  as  destitute  of  truth,  as  the  supposi- 
tions about  the  endemial  and  epidemic  character 
of  the  complaint,  independent  of  its  infectious  na- 
ture. The  question,  how  the  first  example  of  the 
disorder  originates,  is  at  present  a perfect  mystery ; 
but,  as  it  cannot  be  referred  to  contagion,  or  ino- 
culation, we  should  recollect,  that  whatever  pro- 
duces it  in  one  individual,  may  produce  it  in 
another,  similarly  circumstanced,  and,  on  this 
principle,  the  disorder  may  sometimes  be  formed 
independently,  and  at  the  same  time,  in  a greater 
or  lesser  number  of  patients  in  the  same  hospital, 
as  well  as  spread  from  these  to  others  by  infection. 

With  the  view  of  preventing  the  disorder,  the 
wards,  in  which  the  wounded  are  placed,  should 
not  be  crowded  ; they  ought  to  be  freely  ventilated, 
and,  if  possible,  not  communicate.  The  utmost 
attention  to  cleanliness  should  be  paid,  and  all  filth 
and  stagnant  water  removed.  It  has  been  asserted, 
but  with  what  accuracy  I cannot  determine,  that 
the  predisposition  of  the  wounded  to  this  species  of 
gangrene  may  be  lessened  by  a well-chosen  diet, 
by  drinks  acidulated  with  vegetable  acids,  or  with 
the  sulphuric  acid,  and  by  the  moderate  use  of 
wine.  The  state  of  the  stomach  and  bowels  should 
be  particularly  attended  to,  and,  if  out  of  order, 
emetics  and  purgatives  ought  to  be  immediately 
employed,  andrepeated  according  to  circumstances. 
The  dressings  should  be  applied  with  extreme  at- 
tention to  cleanliness,  and  too  much  care  cannot 
be  taken  to  prevent  the  infectious  matter  of  one 
wound  from  coming  into  contact  with  another 
through  the  medium  of  sponges  (see  Welbank  in 
Med.  Chir.  Trans,  v ol.  xi.  p.365.),  instruments, 
&c.  “ Whatever  may  be  the  source  of  the  disease 
(says  a late  writer),  it  is  at  least  sufficiently  ascer- 
tained, that  when  it  occurs,  its  propagation  is  only 
to  be  prevented  by  the  most  rigid  attention  to  clean- 
liness, and  by  insulating  the  person,  or  persons  af- 
fected, so  as  to  prevent  all  direct  intercourse 
between  them  and  the  other  patients  ; for,  so  far  as 
I have  had  an  opportunity  of  observing,  ninety- 
nine  cases  in  the  hundred  were  evidently  produced 
by  a direct  application  of  the  morbid  matter  to  the 
wounds,  dressings,  &c. ; while  others,  who  were, 
in  every  other  respect,  equally  exposed  to  its  opera- 
tion, never  caught  the  disease.  In  attempting  to 
prove  this  by  experiment,  I have  placed  three 
patients  with  clean  wounds  alternately  between 
three  other  patients,  severely  affected  with  the 
disease.  They  lay  in  a part  of  a ward,  which  was 
appropriated  for  patients  who  were  labouring  under 


the  disease,  and  of  whom  there  were  at  the  time  a 
considerable  number.  Their  beds  were  on  the 
floor,  and  not  more  than  two  feet  distant  from  each 
other ; but,  all  direct  intercourse  was  forbidden, 
and  they  were  made  fully  aware  of  the  conse- 
quences that  would  follow  from  inattention  to 
their  instructions.  The  result  of  this  trial  was,  that 
not  one  of  the  clean  wounds  assumed  the  morbid 
action  peculiar  to  the  disease,  nor  was  the  curative 
process  in  any  degree  impeded.”  ( Blackadder  on 
Phagedcena  Gangr&nosa,  p.  46.) 

As  many  experienced  writers  assert,  that  the 
disease  may  also  be  communicated  from  one  per- 
son to  another  through  the  medium  of  effluvia  in 
the  air,  I am  firmly  persuaded  that,  in  the  present 
state  of  our  knowledge  of  the  subject,  the  cautions 
respecting  ventilation  and  cleanliness  (the  chief 
practical  deduction  from  the  latter  doctrine)  are 
highly  necessary  and  important.  This  sentiment 
may  be  adopted,  without  implicit  faith  being  placed 
in  the  opinion,  that  the  disorder  can  actually  be 
transmitted  from  one  person  to  another  through 
contagion  in  the  air,  because,  whether  the  last  idea 
be  true,  or  not,  attention  to  cleanliness  and  venti- 
lation must  be  beneficial  to  the  health,  in  this,  as  in 
every  other  species  of  gangrene  ; and,  on  this  prin- 
ciple, it  must  be  serviceable  in  diminishing  the 
severity,  if  not  the  frequency  and  extent,  of  the 
disease,  as  I am  myself  disposed  to  believe  from  the 
consideration  of  all  the  evidence  adduced.  These 
observations  are  strengthened  by  the  fact,  that  it 
was  chiefly  in  the  foul  wards  of  St.  Bartholomew’s 
Hospital  that  the  disorder  committed  its  ravages 
in  that  institution.  (See  Med.  Chir.  Trans,  vol. 
xi.  p.  365.)  Where  circumstances  will  permit,  an 
entire  removal  of  the  patients  from  the  place,  in 
which  the  disease  has  either  had  its  first  formation, 
or  spread  to  any  extent,  appears  likewise  to  be  a 
most  beneficial  measure.  But,  when  this  change 
of  the  wards,  or  hospital,  is  impracticable,  the  air 
which  the  patients  breathe,  should  be  purified,  by 
renewing  it  as  much  as  possible,  fixingfVentilators, 
and  especially  by  using  the  oxygenated  muriatic 
acid  fumigations,  as  recommended  by  Guyton- 
Morveau,  or  else  those  of  the  nitric^acid. 

The  nitric  acid  fumigations  are  made  by  putting 
into  a glass  vessel,  on  the  ground,  half  an  ounce 
of  concentrated  sulphuric  acid,  to  which  an  equal 
quantity  of  nitre  is  to  be  added  gradatim.  The 
mixture  is  to  be  stirred  with  a glass  tube,  when  an 
abundance  of  white  vapour  will  be  produced. 

The  oxygenated  muriatic  acid  fumigations  are 
made,  by  mixing  three  ounces  two  drams  of  com- 
mon salt  with  five  drams  of  the  black  oxyde  of 
manganese  in  powder.  These' two  ingredients  are 
to  be  triturated  together  ; they  are  then  to  be  put 
into  a glass  vessel ; one  ounce  two  drams  of  water 
are  to  be  added,  and  then,  if  the  ward  or  chamber 
be  uninhabited,  one  ounce  seven  drams  of  sul- 
phuric acid  are  to  be  poured  upon  the  mixture  all 
at  once ; or,  gradually,  if  the  patients  are  there. 
This  quantity  will  be  sufficient  for  a very  large 
ward. 

When  one  or  more  of  the  patients,  afflicted  with 
the  disorder,  before  it  has  become  general,  are 
lying  in  a badly  ventilated  part  of  the  ward,  the 
surgeon  can  partly  counterbalance  the  disadvan- 
tage of  not  having  a fresh  ward,  by  causing  the 
patients  to  be  put  into  a more  airy  part  of  the  ward, 
and  as  far  as  possible  from  the  quarter  in  which 
ehey  contracted  the  disease. 
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With  regard  to  internal  medicines,  while  irrita- 
tion and  febrile  heat  accompany  hospital  gangrene, 
diluent  acid  drinks  are  proper,  such  as  nitrated 
whey  sweetened  with  syrup  of  violets,  lemonade, 
&c.  Blood-letting  is  admissible  in  but  few  in- 
stances ; not  merely  because  the  orifice  made  by 
the  lancet  may,  according  to  some  accounts,  be- 
come gangrenous,  but  because  the  fever,  which 
accompanies  hospital  gangrene,  is  usually  of  the 
typhoid  character.  ( Thomson , p.  493.) 

Mr.  Blackadder,  like  Dr.  Thomson,  does  not 
entertain  a favourable  opinion  of  venesection,  as  a 
general  practice,  though  he  would  not  object  to 
the  abstraction  of  a small  quantity  of  blood,  when, 
owing  to  the  plethoric  habit  of  the  patient,  previous 
treatment,  and  other  causes,  an  inflammatory  action 
in  the  system  is  present.  The  same  practice, 
under  similar  conditions,  is  also  sanctioned  by  Dr. 
Boggie.  ( Edinb . Med.  Clxir.  Trans,  vol.  iii.  p.  34.) 
Mr.  Blackadder  conceives,  that  all  danger  of  the 
disease  attacking  the  wound  made  with  the  lancet 
may  be  obviated,  if  care  be  taken  that  the  arm  of 
the  patient,  the  hands  of  the  surgeon,  his  lancet, 
and  the  subsequent  dressings,  be  perfectly  free 
from  contamination,  and  that  the  patient  be  pre- 
vented from  undoing  the  bandage,  or  touching  the 
incision  made  with  the  lancet,  before  it  is  cica- 
trised. (P.  135.)  Dr.  Boggie  has  bled  many  in 
this  disease,  but  never  seen  a single  instance  of 
gangrene  after  the  operation.  ( E dinb.  Med.  Chir. 
Trans,  vol.  iii.  p.  35.)  Mr.  Blackadder  thinks, 
however,  that  blood-letting  should  be  avoided  as 
much  as  possible,  particularly  when  the  previous 
injury  has  been  extensive.  “ A general  debility 
of  the  system,  is  one  of  the  symptoms  which  are  most 
to  be  dreaded  ; for,  when  once  it  takes  place,  there 
is  no  other  disease  in  which  it  is  removed  with 
greater  difficulty.”  (P.  137.)  How  different 
these  sentiments  are  from  those  of  Dr.  Ilennen, 
who,  in  speaking  of  the  effects  of  venesection,  when 
the  disorder  was  accompanied  with  an  inflammatory 
diathesis,  employs  the  following  expressions  : “ The 
very  patients  themselves  implored  the  use  of  the 
lancet.”  For  several  months  “weused  no  other  re- 
medy, either  as  a cure  or  preventive.” — “ We  never 
observed  any  of  the  lancet-wounds  assume  a gan- 
grenous appearance,  although  previously,  in  almost 
every  other  instance,  the  slightest  puncture  fes- 
tered.” (On  Military  Surgery,]).  224.  ed.  2.)  Mr. 
Welbank  also  states,  that  moderate  venesection 
may  be  adopted  with  advantage  while  the  disease 
is  superficial,  and  the  constitution  not  much  affect- 
ed, particularly  in  plethoric  habits.  (Med.  Chir. 
Trans,  vol.  xi.  p.  368.) 

In  the  beginning  of  the  constitutional  attack, 
Pouteau  and  Dussassoy  particularly  recommended 
emetics;  and  Air.  Briggs,  Dr.  J.  Thomson,  and 
Dr.  Ilennen,  are  all  advocates  for  this  practice, 
though  the  latter  gentleman  makes  his  evidence 
rather  ambiguous,  by  a subjoined  note,  in  which 
he  mentions  that  want  of  success,  &c.  led  to  the 
trial  of  venesection.  (Op.  cit.  222.)  As  for  Air. 
Blackadder,  he  deems  the  employment  of  emetics 
at  the  commencement  of  hospital  gangrene  useful 
only  when  the  stomach  is  foul.  (On  Phagedeena 
Gangrcenosa,  p.  134.)  Dr.  Boggie  found  emetics 
generally  very  inferior  to  purgatives.  (Edinb. 
Med.  Chir.  Trans,  vol.  iii.  p.  37.)  He  chiefly 
approves  of  them  when  the  stomach  is  loaded,  and 
the  fever  of  a bilious  character.  In  the  early  stage 
of  the  case,  writers  seem  all  to  agree  about  the  utility 


of  purgative  and  laxative  medicines.  When  there 
is  debility,  good  generous  wine  should  be  allowed, 
either  by  itself,  or  mixed  with  lemonade,  according 
to  circumstances.  Bark  is  in  general  more  hurt- 
ful than  useful : Air.  Welbank  objects  to  it  gene- 
rally, on  account  of  the  common  disposition  to 
diarrhoea  in  the  advanced  stages  of  the  disease 
(Med.  Chir.  Trans,  vol.  xi.  p.  368.)  ; and  Dr. 
Hennen  assures  us,  that  he  has  seen  great  harm 
done  by  large  and  injudicious  doses  of  this  drug, 
before  full  evacuations  had  taken  place,  and  the 
sloughs  begun  to  separate.  Boyer  allows,  however, 
that  it  may  be  beneficially  given,  when  the  feverish 
heat  has  abated,  and  the  debility  is  very  great. 

In  all  stages  of  this  disease,  unattended  with 
diarrhoea,  acids  are  proper.  The  sulphuric  acid  is 
that  which  is  given  with  most  success  ; but  the 
acidulous  tartrate  of  potassa  is  also  an  excellent 
medicine.  From  two  drams  to  half  an  ounce  may 
be  given  every  day,  and  the  best  plan  is  to  make 
an  acid  drink  with  it,  which  should  be  sweetened 
and  strained. 

In  severe  cases,  attended  with  a quick  and  feeble 
pulse,  depression,  restlessness,  and  anxiety,  an 
opiate  becomes  necessary.  “ So  long  as  we  wish 
to  excite  a degree  of  moisture  on  the  skin  (says 
Professor  Thomson),  Dover’s  powder,  or  lau- 
danum with  antimonial  wine,  form  in  general  the 
best  opiates.”  This  gentleman,  however,  is  not  an 
advocate  for  the  employment  of  opium,  in  the  early 
stage  of  hospital  gangrene,  while  the  heat  and  other 
febrile  symptoms  are  at  their  height.  (See  Lectures 
on  Inflammation,  p.  494,  495.)  According  to 
Air.  Welbank’s  experience,  narcotics  are  beneficial, 
and  he  has  seen  a most  irritable  state  of  the  stomach 
improve  rapidly,  and  a foul  furred  tongue  become 
clean,  on  the  administration  of  large  doses  of  opium 
at  regular  intervals.  (See  Med.  Chir.  Trans,  vol. 
xi.  p.  368.)  Camphor,  in  large  and  frequent 
doses,  was  highly  praised  by  Pouteau. 

From  what  has  been  said  of  internal  remedies, 
it  is  evident,  that  none  of  them  can  be  regarded  as 
means  at  all  to  be  depended  upon,  for  arresting  the 
ravages  of  hospital  gangrene,  however  advantage- 
ous they  may  prove  in  pallialing  general  symptoms, 
removing  particular  complications,  enabling  the 
system  to  support  the  effects  of  the  local  disorder 
for  a greater  length  of  time,  or,  in  a few  cases, 
even  placing  nature  in  a condition  to  throw  off1  the 
diseased  parts  herself,  and  communicate  to  the 
subjacent  living  flesh  a healthy  action. 

If  credit  can  be  given  to  several  of  the  authors, 
who  have  had  the  most  extensive  opportunities  of 
attending  to  the  nature  of  hospital  gangrene,  the 
local  treatment  is  far  more  effectual  than  internal 
medicines. 

“ I was  told  by  several  of  the  French  surgeons 
(says  a late  visiter  to  Paris),  that  they  did  not  rely 
at  all  on  internal  means  for  stopping  the  progress 
of  hospital  gangrene,  and  that  their  experience  had 
proved  them  to  be  insufficient,  if  not  wholly  ineffi- 
cacious. Dupuytren,  in  reply  to  the  account  I 
gave  him  of  the  practice  and  opinions  of  English 
surgeons  on  this  subject,  assured  me,  that  he  had 
no  confidence  in  any  but  local  applications,  and 
that  internal  remedies  alone,  as  far  as  he  had  found, 
did  almost  nothing.”  The  same  remark  has  been 
made  in  a modern  publication  on  hospital  gangrene 
(Delpech,  Mem.  sur  la  Complication  dcs  Plaies, 
&;c.  1815),  “ although  it  seems  to  be  rather  at 
variance  with  its  being  a constitutional  and  con- 
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tagious  disease,  which  the  author  has  admitted.” 
(See  Sketches  of  the  Medical  Schools  of  Paris,  hit 
J.  G.  Crosse,  p.  83.) 

Perhaps,  every  antiseptic  application  that  can 
he  mentioned,  has  been  tried  as  a dressing  for 
wounds,  or  ulcers,  affected  with  hospital  gangrene. 
All  watery  applications,  and  common  poultices 
and  fomentations,  are  generally  condemned,  as  in- 
efficacious, and  even  hurtful.  Dr.  Boggie,  how- 
ever, is  an  advocate  for  cold  lotions  in  the  inci- 
pient inflammatory  stage.  Solutions  of  the  chlorides 
of  lime  and  soda  have  also  been  tried,  and  various 
reports  made  of  their  efficacy.  I believe,  that  they 
will  not  stop  true  hospital  gangrene. 

Dussassoy  was  convinced,  by  the  observation  of 
numerous  cases,  that  the  best  application  is  powder 
of  bark.  He  recommends  the  wound  to  be  cover- 
ed with  several  layers  of  this  powder,  which  are 
then  to  be  moistened  with  turpentine.  When  this 
composition  dries,  he  asserts,  that  it  forms  a fragile 
sort  of  coat,  at  the  sides  of  which,  and  through 
which,  the  discharge  escapes.  After  twenty-four 
hours  the  first  coat  is  to  be  removed,  and  a fresh 
one  applied.  In  general,  according  to  this  writer, 
four  or  five  such  dressings  are  sufficient  in  simple 
cases,  where  the  disorder  is  confined  to  the  skin 
and  cellular  substance.  Healthy  inflammation 
then  occurs,  the  sloughs  come  away,  and  the  wound 
puts  on  a healing  appearance.  In  bad  cases, 
Dussassoy  sometimes  added  one-fifth  of  powdered 
muriate  of  ammonia  to  the  bark.  When  this 
treatment  failed,  the  actual  cautery  was  used. 

On  the  subject  of  bark,  as  a local  application 
to  hospital  gangrene,  I need  only  remark,  that  it  is 
now  entirely  relinquished,  either  as  possessing  no 
efficacy  ( Delpech ),  or  even  aggravating  the  symp- 
toms ( Blackadder ). 

The  milder  forms  of  the  disease  appear  some- 
times to  have  yielded  to  the  application  of  the 
vegetable  and  diluted  mineral  acids  ; viz.  lime- 
juice,  lemon-juice,  vinegar;  and  the  diluted  nitric 
and  muriatic  acids.  And  the  same  observation 
may  be  made,  with  respect  to  solutions  of  the 
nitrates  of  silver  and  mercury.  The  two  latter 
substances,  and  the  oxygenated  muriatic  acid,  and 
gas,  were  found  by  Dr.  Rollo  to  be  capable  of 
effecting  cure.  Delpech,  in  particular,  speaks  of 
the  benefit  derived  from  the  application  of  strong 
vinegar,  after  all  the  pulpy  viscid  matter  has  been 
carefully  wiped  away  from  thfe  surface  of  the 
living  flesh.  The  vinegar  is  then  poured  on  the 
ulcer,  which  is  to  be  covered  with  charpie  wet  with 
the  same  liquid.  When  the  case  is  too  far  ad- 
vanced for  this  treatment  to  answer,  Delpech  tries 
caustics,  especially  the  nitrate  of  silver  ; and,  if 
these  fail,  he  has  recourse  to  the  actual  cautery ; 
and  when  the  sloughs  are  very  thick,  so  as  to 
hinder  the  cautery  from  acting  to  a sufficient 
depth,  he  prefers  thrusting  into  the  sloughs,  down 
to  the  living  flesh,  angular  pieces  of  caustic  potash 
at  small  distances  from  each  other ! ( Precis 

Idem,  des  Mai.  Chir.  t.  i.  p.  151.)  Surely,  this 
must  be  far  more  torturing,  and  less  certain  of 
success,  than  removing  the  sloughs,  and  applying 
the  cautery. 

Though  the  actual  cautery  is  generally  ad- 
mitted to  be  one  of  the  most  powerful  means  of 
stopping  the  progress  of  hospital  gangrene,  the 
surgeons  of  this  country  entertain  a strong  aver- 
sion to  the  practice  ; and  I confess,  that  my  own 
dislike  to  it  is  such  as  would  always  lead  me  to 


prefer  any  other  treatment,  from  which  equal  effi- 
cacy would  result.  At  the  same  time,  it  must  be 
granted,  that  if  the  actual  cautery  will  more  cer 
tainly  arrest  some  forms  of  hospital  gangrene,  than 
any  other  known  applications,  the  surgeon’s  duty 
is  to  put  out  of  the  question  his  own  prejudices 
against  it,  and  consider  only  his  patient’s  welfare. 
I am  far  from  thinking,  however,  that  while  there 
are  such  powerful  caustics  as  the  undiluted  mineral 
acids,  and  a dressing  so  effectual  as  a solution  of 
arsenic,  it  can  often  be  absolutely  necessary  to 
employ  red-hot  irons. 

The  merit  of  having  pointed  out  in  modern 
times  the  great  efficacy  of  Fowler’s  solution  of 
arsenic,  or  liquor  arsenicalis,  as  an  application  to 
phagedaena  gangraenosa,  belongs  to  Air.  Black- 
adder.  In  answer  to  the  objection,  that  the,  ex- 
ternal use  of  arsenic  is  not  unattended  with  dan- 
ger, he  assures  us,  that  he  has  heard  but  of  one 
instance  of  hospital  gangrene,  in  which  any  dele- 
terious effects  were  supposed  to  arise  from  the  ab- 
sorption of  the  arsenic  ; and  the  patient  in  question 
was  very  soon  cured  of  his  uneasy,  and  possibly 
merely  nervous  symptoms.  (P.  50.) 

“ The  first  thing  to  be  attended  to  in  every  case 
of  disease  (says  Air.  Blackadder)  is  cleanliness, 
which,  if  always  of  great  importance,  is,  in  this  in- 
stance, indispensable.  The  surface  of  the  body 
ought  to  be  made,  and  kept,  perfectly  clean,  by 
means  of  the  tepid  bath,  or  otherwise,  by  a plenti- 
ful use  of  soap ; and  the  linen,  and  bed-clothes, 
should  be  frequently  changed,  particularly  when 
soiled  with  matter  from  the  sore.”  In  order  to 
make  the  sore  perfectly  clean,  and  free  it  from  the 
viscous  discharge,  without  producing  considerable 
bleeding,  and  pain.  Air.  Blackadder  recommends 
two  large  tin  hospital  teapots  to  be  filled  with  a 
weak  solution  of  the  subcarbonate  of  potass.  One 
of  these  solutions  is  to  be  cold,  the  other  tepid  ; 
because  sometimes  one,  and  sometimes  the  other, 
is  found  most  agreeable  to  the  patient’s  feelings, 
though  the  warm  is  the  most  effectual  in  cleansing 
the  sore.  The  liquid  is  to  be  poured  over  the  sore, 
and  received  into  a basin,  which  ought  to  be  im- 
mediately emptied  into  another  vessel  placed  at  a 
distance  from  the  patient.  During  this  ablution, 
the  glutinous  matter,  which  adheres  to  the  sore, 
may  be  gently  detached,  by  means  of  small  dos- 
sils of  fine  tow,  or  lint;  but  these  (says  Air. Black- 
adder) should  never  be  used  for  two  different  pa- 
tients, rigid  economy,  on  occasions  such  as  this 
being  a very  mistaken  principle.  In  these  cases 
the  use  of  sponges  (he  justly  observes)  ought  to 
be  entirely  laid  aside,  as  they  can  seldom  be  used 
more  than  once  with  safety.  When  the  sore  has 
been  thus  cleaned,  a piece  of  fine  dry  lint  is  to  be 
spread  over  its  surface,  and  gently  pressed  into  all 
its  depressions  with  the  points  of  the  fingers.  W hen 
the  lint  is  removed,  a quantity  of  the  discharge 
will  be  found  adhering  to  it;  and  this  operation 
must  be  repeated  with  fresh  pieces  of  lint,  until  the 
surface  of  the  sore  is  made  perfectly  clean  and  dry. 

According  to  Air.  Blackadder,  the  solution  of 
arsenic  will  generally  be  found  strong  enough 
when  diluted  with  an  equal  part  of  water  ; bufiin 
slight  cases,  it  answered,  when  weakened  with 
twice  its  quantity  of  water  ; and,  in  a few  ex- 
amples, it  was  employed  without  being  at  all  di- 
luted. Several  pieces  of  lint  of  the  same  shape  as 
the  sore,  but  a little  larger,  are  to  be  prepared  : 
one  of  these,  soaked  in  the  solution,  is  now  to  be 
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applied  to  the  cleaned  surface  of  the  sore,  and  re- 
newed, every  fifteen  or  thirty  minutes,  according 
to  the  time  in  which  it  becomes  dry.  When  the 
heat  and  inflammation  are  considerable,  great  re- 
lief will  be  derived  from  the  frequent  application 
of  linen  cloths,  moistened  with  cold  water,  which 
must  be  kept  from  weakening  the  arsenical  solution 
by  means  of  a small  piece  of  oil-skin  laid  over  the 
pieces  of  lint.  When  the  disease  extends  into  the 
track  of  a gunshot  wound,  Mr.  Blackadder  uses 
a syringe  for  cleaning  the  sore  and  introducing  the 
solution.  “ A slip  of  fine  lint,  well  soaked  in  the 
solution,  may  also  be  inserted  by  means  of  a probe, 
into  the  bottom  of  the  wound  ; and  when  the  open- 
ings are  at  no  great  distance  (from  each  other), 
and  not  in  the  immediate  vicinity  of  the  large 
nerves,  and  blood-vessels,  the  lint  may  be  drawn 
through  the  wound  in  the  form  of  a seton.”  (P.  53.) 
When  the  pain  caused  by  the  application  is  very 
severe,  and  the  constitution  is  irritable,  and  debili- 
tated, Mr.  Blackadder  prescribes  an  opiate,  though 
he  remarks,  that  this  practice  will  seldom  be  abso- 
lutely necessary.  The  morbid  action  in  the  sore 
is  destroyed  by  the  arsenical  solution  sooner,  or 
later,  in  different  cases : the  best  plan  is  to  continue 
the  application,  until  an  insensible,  dark-coloured, 
dry  slough,  occupies  the  whole  surface  of  the  sore, 
and  until  the  patient  is  completely  relieved  from  the 
burning  and  lancinating  pain. 

After  the  slough  is  formed,  Mr.  Blackadder  em- 
ploys an  ointment,  composed  of  equal  parts  of  the 
oil  of  turpentine  and  the  yellow  resinous  ointment, 
or,  of  two  parts  of  Venice  turpentine  to  one  of  the 
resinous  ointment.  “ These,  being  melted  and 
mixed  together,  are  to  be  poured  over  the  sore,  as 
hot  as  the  patient  can  possibly  bear.”  A pledget 
of  dry  lint,  or  tow,  and  a bandage,  are  then  ap- 
plied ; and  this  dressing  may  be  renewed  two  or 
three  times  a day,  the  sore  being  each  time  care- 
fully washed  with  the  solution  of  potass.  As 
soon  as  any  part  of  the  slough  is  loosened,  Mr. 
Blackadder  removes  it  with  a pair  of  curved 
scissors.  With  the  view  of  expediting  the  sepa- 
ration of  the  slough,  he  sometimes  employed  a 
linseed-meal  poultice,  which  had  the  desii’ed  ef- 
fect, but  was  found  to  be  too  relaxing.  When  it 
is  used,  therefore,  Mr.  Blackadder  found  it  expe- 
dient, at  each  dressing,  to  touch  the  new  granu- 
lations with  the  nitrate  of  silver. 

After  the  detachment  of  the  -slough,  Mr. 
Blackadder  dresses  the  sore  with  the  above  men- 
tioned ointment  cold,  or  with  the  addition  of  a 
small  proportion  of  the  subacetate  of  copper.  The 
pledget  of  this  ointment  is  covered  with  a piece  of 
oil-skin,  lightly  rubbed  over  with  soap,  and  a firm 
bandage  is  applied  to  the  whole  limb.  (See  Obs. 
on  Phagedcena  Gangrccnosa,  p.  49,  &c.  8vo.  Edinb. 
1818.)  The  author  declares,  that,  after  the  intro- 
duction of  the  above  treatment  (with  the  exception 
of  stumps  attacked  with  hospital  gangrene),  he 
never  saw  an  instance,  in  which  the  remedy  failed, 
when  applied  in  time,  and  in  a proper  manner  ■ 
“ that  is,  before  the  disease  had  made  such  pro- 
gress, as  to  preclude  all  rational  hope  of  success 
from  that,  or  any  other  mode  of  treatment.”  (P.23.) 

In  Dr.  Iloilo’s  Treatise  on  Diabetes,  published 
in  1797,  the  opinion  is  plainly  stated,  that  the  pro- 
gress of  hospital  gangrene  might  be  stopped  by 
very  active  topical  applications,  and,  in  the  same 
work,  Mr.  Cruikshank  says,  that,  “ if  an  actual 
caustic  were  to  be  employed,  we  should  have  re- ' 


course  to  the  strong  nitrous  acid.”  According  to 
Mr.  Blackadder,  the  oxygenated  muriate  of  mer- 
cury, and  the  nitrous  acid,  were  much  recom- 
mended and  employed  by  surgeons,  an  the  16th 
and  17th  centuries,  as  escharotics,  in  cases  of  gan- 
grene and  foul  ulcers.  (P.  113.)  Several  army- 
surgeons  have  informed  me,  that  the  undiluted  ni- 
trous acid  was  successfully  used  as  an  application 
to  hospital  gangrene  in  the  military  hospitals  at 
Antwerp,  in  the  year  1815;  but,  that  other  strong 
acids  had  an  equally  good  effect.  Dr.  J.  Thom- 
son also  notices,  that,  “ the  application  of  caustic 
substances,  such  as  the  strong  mineral  acids,  the 
solutions  of  potass,  corrosive  sublimate,  and  arsenic, 
seemed  at  Antwerp  to  arrest  the  progress  of  this 
sore,  without  exciting  inflammation.”  ( Report  of 
Obs.  made  in  the  Military  Hospitals  in  Belgium .) 

Delpech  was  informed  by  some  British  surgeons, 
belonging  to  the  Anglo-Portuguese  army  in  the  Pe- 
ninsula, that  the  muriatic  acid  was  in  common  use 
in  the  hospitals  of  that  army,  as  a local  application 
for  checking  the  ravages  of  hospital  gangrene, 
being  employed  in  a diluted  state  for  slight  cases, 
and  in  a concentrated  caustic  form  for  others. 

In  St.  Bartholomew’s  Hospital,  the  undiluted 
nitric  acid  has  been  used  with  great  success,  as  a 
local  application  to  phagedenic  gangrenous  ulcers. 
“ If  the  disease  be  not  far  advanced  (says  Mr. 
Welbank),  I at  once  apply  the  undiluted  acid, 
after  cleansing  the  surface  with  tepid  w7ater,  and 
absorbing  the  moisture  with  lint.  Where,  how- 
ever, there  is  a thick  and  pulpy  slough,  it  is  better 
to  remove  as  much  of  it  as  possible,  with  forceps 
and  scissors,  before  the  application  is  made.  The 
surrounding  parts  being  then  protected  by  a thick 
coating  of  lard,  or  cerate,  I proceed  to  press  steadily, 
and  for  some  minutes,  a thick  pledget  of  lint,  pre- 
viously immersed  in  the  undiluted  acid,  on  every 
point  of  the  diseased  surface,  till  it  appears  con- 
verted into  a firm  and  dry  mass.  The  parts  may 
be  then  covered  with  simple  dressings,  and  evapo- 
ration kept  up  by  cooling  lotions.  As  the  appli- 
cation occasions  more  or  less  pain,  from  half  an 
hour  to  one  or  two  hours,  I have  generally  given 
20  or  30  drops  of  laudanum  at  the  time  of  using 
it.  It  is  always  prudent,  often  necessary,  to  re- 
move the  eschar  at  the  end  of  16  or  20  hours.” 
When  the  patients  have  become  perfectly  free  from 
pain,  and  the  parts  below  the  slough  are  found 
healthy  and  florid,  Mr.  Welbank  treats  the  sore 
as  a common  wound  or  ulcer,  though  he  has  found 
stimulating  dressings  generally  the  best,  as  the  ce- 
raturn  lapidis  caliminaris,  or  a solution  of  two  or 
three  grains  of  the  nitrate  of  silver  in  an  ounce  of 
distilled  water.  But,  when  there  is  a recurrence 
of  pain  at  any  point,  or  over  the  general  surface  of 
the  sore,  whether  the  affection  be  slight  or  severe, 
the  slough  superficial  or  deep,  he  recommends  the 
employment  of  the  undiluted  acid  again.  (See 
Med.  Chir.  Trans,  vol.  xi.  p.  369.) 

Pouteau,  Dussassoy,  Boyer,  and  Delpech,  all 
bear  testimony  to  the  efficacy  of  the  actual  cautery, 
and  they  repeat  the  application  of  it,  until  the 
whole  surface  of  the  ulcer  is  converted  into  a firm 
hard  eschar.  Even  the  edges  of  the  solution  of 
continuity  should  not  be  spared — “ lls  doivent 
etre  torrefies  et  rbtis  pour  ainsi  dire.”  (Boyer,  Ma- 
ladies Chir.  t.  i.  p.  332.)  The  latter  surgeon  then 
covers  the  eschar  with  a thick  stratum  of  bark, 
moistened  with  turpentine.  This  application  is  to 
, be  removed  in  twenty-four,  thirty-six,  or  forty- 
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